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DISCLAIMER 
Recovery plans delineate such reasonable actions as may be necessary, based upon the best 

scientific and commercial data available, for the conservation and survival of listed species.  Plans 

are published by the National Marine Fisheries Service (NMFS), sometimes prepared with the 

assistance of recovery teams, contractors, State agencies and others.  Recovery plans do not 

necessarily represent the views, official positions or approval of any individuals or agencies 

involved in the plan formulation, other than NMFS.  They represent the official position of NMFS 

only after they have been signed by the Assistant or Regional Administrator.  Recovery plans are 

guidance and planning documents only; identification of an action to be implemented by any 

public or private party does not create a legal obligation beyond existing legal requirements.  

Nothing in this plan should be construed as a commitment or requirement that any Federal 

agency obligate or pay funds in any one fiscal year in excess of appropriations made by Congress 

for that fiscal year in contravention of the Anti-Deficiency Act, 31 U.S.C 1341, or any other law or 

regulation.  Approved recovery plans are subject to modification as dictated by new findings, 

changes in species status, and the completion of recovery actions. 

LITERATURE CITATION SHOULD READ AS FOLLOWS: 

National Marine Fisheries Service.  2016.  Final Coastal Multispecies Recovery Plan.  National 
Marine Fisheries Service, West Coast Region, Santa Rosa, California. 

ADDITIONAL COPIES MAY BE OBTAINED FROM: 

Attn:  Recovery Team 
National Marine Fisheries Service 
Protected Resources Division 
777 Sonoma Avenue, Room 325 
Santa Rosa, CA 95467 

Or on the web at: 
http://www.westcoast.fisheries.noaa.gov/protected_species/salmon_steelhead/salmon_and_stee
lhead.html 
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INTRODUCTION TO CCC STEELHEAD DPS RECOVERY 

The Central California Coast (CCC) steelhead Distinct Population Segment (DPS) historically 

consisted of five Diversity Strata with 38 independent populations of winter-run steelhead (12 

functionally independent and 26 potentially independent) and 22 dependent populations (Spence 

et al. 2008; Spence et al. 2012).  The delineation of the CCC steelhead DPS Diversity Strata was 

based on environmental and ecological similarities and life history.  Five strata were identified 

by Bjorkstedt et al. (2005):  North Coastal, Interior, Santa Cruz Mountains, Coastal San Francisco 

Bay, and Interior San Francisco Bay.  From the historical structure, we have selected a total of 56 

populations across the five Diversity Strata to represent the recovery scenario for the CCC 

steelhead DPS (Figure 1).  To meet the minimum biological viability criteria set forth in Spence et 

al. (2012), passage above several man-made dams is recommended for the CCC steelhead 

recovery scenario (See Appendix G for more information).  The biological recovery criteria for the 

56 populations are (Biological Recovery Criteria): 

• 28 essential independent populations attaining a low extinction risk (i.e., Corte Madera 

Creek, Guadalupe River, Novato Creek, San Francisquito Creek, Stevens Creek, Dry 

Creek, Maacama Creek, Mark West Creek, Upper Russian River, Alameda Creek, 

Coyote Creek, Green Valley/Suisun Creek, Napa River, Petaluma River, Sonoma 

Creek, Austin Creek, Green Valley Creek, Lagunitas Creek, Salmon Creek, Walker 

Creek, Aptos Creek, Pescadero Creek, Pilarcitos Creek, San Gregorio Creek, San 

Lorenzo River, Scott Creek, Soquel Creek and Waddell Creek); 

• Five supporting independent populations attaining moderate extinction risk criteria 

(i.e., San Mateo Creek, San Leandro Creek, San Lorenzo Creek, Americano Creek and 

Laguna Creek); and 

• 18 supporting dependent populations contributing to redundancy and occupancy 

criteria (i.e., Miller Creek (Marin Co.),  Arroyo Corte de Madera Creek; Crocker Creek, 

Gill Creek, Miller Creek (Russian), Sausal Creek, San Pablo Creek, Dutch Bill Creek 

(Russian), Freezeout Creek (Russian), Hulbert Creek (Russian), Pine Gulch, Porter 

Creek (Russian), Redwood Creek (Marin Co.), Sheephouse Creek (Russian), Willow 

Creek (Russian), Gazos Creek, San Vicente Creek, and Tunitas Creek). 
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• Five supporting dependent populations with no IP that contribute to the redundancy 

and occupancy criteria;  Codornices Creek, Pinole Creek, Wildcat Creek, Drakes Bay 

tributaries, and San Pedro Creek. 

 

All populations in the DPS will retain ESA protections and critical habitat designation regardless 

of their status or role in the recovery scenario. 
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Figure 1:  CCC Steelhead DPS, Diversity Strata, and Essential and Supporting Populations 
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CCC STEELHEAD DPS LISTING, REVIEWS & RECOVERY CRITERIA 

The CCC steelhead DPS was listed as a federally threatened species in 2000 (65 FR 36074).  Status 

reviews conducted in 2005 and 2010 affirmed the threatened status of the species.  This section of 

Volume IV includes a description of the listing decision for the CCC steelhead DPS, the ESA 

section 4(a)(1) threats identified at listing, a summary of findings from the two status reviews 

including the status of protective/conservation efforts, and CCC steelhead recovery criteria.  

CCC STEELHEAD LISTING 

In response to numerous petitions, and as the result of a comprehensive status review of West 

Coast steelhead (Busby et al. 1996), the CCC steelhead ESU was proposed for listing as 

endangered under the ESA on August 9, 1996 (61 FR 56138).  On August 18, 1997, the CCC 

steelhead ESU was listed as threatened under the ESA (62 FR 43937).    On January 5, 2006, after 

an updated status review on a number of West Coast salmonid ESUs, NMFS reaffirmed the 

threatened status of CCC steelhead and applied the DPS policy to the species noting that the 

resident and anadromous life forms of O. mykiss remain “markedly separated” as a consequence 

of physical, physiological, ecological, and behavioral factors, and may thus warrant delineation 

as separate DPSs (71 FR 834).  The listed DPS includes all naturally spawned anadromous O. 

mykiss (steelhead) populations in California streams from the Russian River (inclusive) to Aptos 

Creek (inclusive), and the drainages of San Francisco, San Pablo, and Suisun Bays eastward to 

Chipps Island at the confluence of the Sacramento and San Joaquin Rivers.  In addition, the listed 

DPS includes two artificial propagation programs:  the Don Clausen Fish Hatchery, and the 

Kingfisher Flat Hatchery/Scott Creek (Monterey Bay Salmon and Trout Project) steelhead 

hatchery programs.   

CCC STEELHEAD SECTION 4(A)(1) THREATS 

Section 4(a)(1) of the ESA and the listing regulations (50 CFR part 424) set forth procedures for 

listing species.  The Secretary of Commerce must determine through the regulatory process if a 
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species is endangered or threatened based upon any one, or a combination of, the following ESA 

section 4(a)(1) factors: 

(A) the present or threatened destruction, modification, or curtailment of its habitat or

range; 

(B) overutilization for commercial, recreational, scientific, or educational purposes;

(C) disease or predation;

(D) the inadequacy of existing regulatory mechanisms; and

(E) other natural or manmade factors affecting its continued existence.

Through the regulatory process, the Secretary of Commerce determined the CCC steelhead DPS 

was a threatened species based on their status and threats associated with the five section 4(a)(1) 

factors.  The specific threats associated with the section 4(a)(1) factors are summarized below.   

Factor A: Present or Threatened Destruction, Modification, or Curtailment of Habitat 

or Range 

Factor A At Listing: 

Habitat degradation identified at the time of listing included reduced habitat complexity, riparian 

removal, sedimentation, altered instream flows, degradation of water quality, instream wood 

removal, and poor estuarine habitats.  At listing both natural conditions and anthropogenic 

activities were identified as the source of the habitat degradation. These anthropogenic and 

natural conditions included:  agriculture, logging, ranching, recreation, mining, habitat 

blockages, water diversions, artificial propagation, estuarine destructions or modification, 

flooding, hydropower development, instream habitat problems, lack of data, general land use 

activities, poaching, predation, recreational angling, urbanization, and water management.  

Factor A Since Listing: 

The restoration of steelhead habitats has been a primary focus of Federal, State and local entities. 

The State of California Fisheries Restoration Grant Program alone has invested over $250 million 

dollars and supported approximately 3,500 salmonid restoration projects.  These projects include 
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fish passage, water conservation, improving instream habitats, watershed monitoring, education, 

and organizational support to watershed groups.  Restoration efforts have improved conditions 

in some areas; however, the activities that led to habitat degradation continue, and some 

populations and strata remain nonviable.   

All threats identified at listing continue to impair CCC steelhead and their habitats, and several 

threats (urbanization, habitat blockages, water diversions, water management, instream habitat 

problems, and certain agriculture [illegal marijuana cultivation operations]), pose particularly 

severe threats to the DPS.  Specifically, habitat blockages and instream habitat problems 

associated with water diversions, water management, and urbanization, impair viability of 

populations and, in some areas (e.g., the greater San Francisco Bay Area), multiple strata.  In 

particular, the combined effects associated with water diversions and management (particularly 

dams, reservoirs, and diversions) and urbanization are leading to further destabilization and 

impairment of the DPS overall.   Combined, these effects contribute significantly to the imperiled 

status of these populations, have likely worsened since listing, and, without significant 

improvement, may be expected to contribute to the worsening of the ongoing poor viability of 

these affected populations.  Existing and expanding urban and water system development1 has 

the potential to further destabilize already imperiled populations, leading to destabilization and 

non-viability of affected strata and further destabilization of the DPS overall.  When considered 

with the population structure of CCC steelhead, these population- and strata-level effects result 

in DPS-level effects; suggesting that these ongoing and worsening impairments preclude the 

conservation and recovery of the species. 

In addition to the traditional surface water impairments associated with water development and 

urbanization, a new, or newly recognized, threat associated with groundwater overuse (an 

ongoing water development threat, but recently recognized, specifically, by state legislation) in 

California deserves special attention.  Groundwater, which is often hydrologically linked to 
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surface flow in adjacent stream channels, has been recognized as overallocated in California, and 

recent state legislation has been developed to address this (Groundwater Sustainability 

Management Act [GSMA], signed into state law in October 2014).  Importantly, with the GSMA, 

environmental beneficial uses, including cold water fisheries, are to be considered when 

balancing competing uses for an aquifer’s safe yield, which suggests that minimizing 

groundwater pumping impacts on streamflow will be an integral part of future groundwater 

management.  These anticipated improvements to groundwater management have the potential 

to improve stream habitat impaired by long-term over extraction.  However, the resource benefits 

may take time to be realized - the GSMA allows 40 years to achieve sustainability criteria. 

A more recently recognized threat, illicit agriculture (specifically, illicit marijuana cultivation, a 

growing new threat within the DPS), falls within the previously recognized threat category of 

agriculture, generally, but is distinguished by being an illegal unregulated activity that does not 

benefit from the resource management oversight afforded by regulated agricultural operations. 

Unregulated pesticides use, habitat destruction, and illegal damming and diversion of rural 

streams and rivers for the purpose of irrigating illegal marijuana growing operations is likely 

now the paramount threat to salmonid survival and habitat function in many first and second-

order streams located in remote, rural areas, particularly within the northern portions of the DPS. 

While the threat from legal agriculture is generally stabilizing, or lessening in its rate of threat, 

due to regulation and implementation of voluntary practices (e.g., Fish Friendly Farming and 

Ranching), illegal marijuana cultivation has grown unchecked since listing and will continue to 

degrade steelhead habitat and impair recovery until adequate controls and regulations, such as 

those that govern legitimate agriculture, are enacted.  Where prevalent, activities associated with 

illegal marijuana cultivation have the potential to further destabilize populations and strata; 

thereby posing a new and growing threat with the potential to impair or preclude recovery of the 

DPS.    

Please see the CCC steelhead 2016 ESA 5-Year Status Review for a more details on the current 

status of Listing Factor A (NMFS 2016). 
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Factor B: Overutilization for Commercial, Recreational, Scientific, or Educational 

Purposes 

Factor B At Listing: 

Threats identified for Factor B at listing included historical over-fishing, poaching, unauthorized 

driftnet fishing on the high seas, scientific utilization and commercial, recreational and tribal 

harvest.  Over-fishing in the early days of European settlement led to the depletion of many stocks 

of steelhead even before extensive habitat degradation.  During periods of decreased habitat 

availability (i.e., drought or low flow conditions), recreational fisheries have had greater impact 

on wild steelhead.  Poaching was considered a serious problem on several tributaries to San 

Francisco Bay and on coastal rivers south of San Francisco Bay.   

Utilization for scientific research and education programs was identified as having little impact 

on CCC steelhead populations since take of this nature is through the issuance and conditioning 

of scientific permits.  However, no comprehensive total or estimate of steelhead mortalities 

related to scientific sampling was available for any watershed or steelhead stock in the state.   

Factor B Since Listing: 

Legal Harvest: Ocean harvest of steelhead is rare and an insignificant source of mortality for the 

DPS, and recreational fishing is limited to hatchery-origin fish (NMFS 2016; Williams et al. 2016).  

To address potential drought-related exacerbation of freshwater recreational fishing impacts2, 

low-flow fishing closures will be implemented for the first time on coastal rivers in Sonoma and 

Mendocino counties (Sonoma County is located within the range of the CCC steelhead DPS), 

which will likely lower angling pressure by banning fishing during low baseflow conditions 

when adult fish (predominantly steelhead, Chinook salmon and coho salmon) are most 

2 The latest 5 year status review for CCC steelhead (NMFS 2016; Williams et al. 2016) identifies that periods 
of drought or low flow can reduce habitat availability and concentrate fish and that this may result in 
increased fishing impacts in localized areas even though overall fishing efforts may be unchanged.   
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vulnerable to capture and harassment.  In conclusion, overfishing as a threat to CCC steelhead 

survival has diminished significantly since the time of initial listing. 

Illegal Harvest:  Freshwater poaching may occur, and losing several adult fish could significantly 

impact population productivity and genetic diversity in watersheds where current abundance is 

below the “high risk” threshold (per Spence et al. 2006).  The overall risk of illegal harvest has 

remained much the same since the initial listing of the species. 

Scientific Collection:  Since the listing of this DPS, the take of CCC steelhead for scientific research 

and other purposes has been closely controlled by CDFW and NMFS through the issuance and 

conditioning of collection permits via a Biological Opinion (NMFS 2012) and approval the CDFW 

Research Program under 50 CFR 223.203 (promulgated by NMFS under ESA section 4(d), this 

regulation includes an exception to take prohibitions for a state research program approved by 

NMFS).  Tracking of authorized take began in 2004.  Beginning in 2009, project applications were 

submitted online at the NMFS online application website Authorizations and Permits for 

Protected Species (APPS).  APPS has allowed for improved annual tracking of lethal and non-

lethal take requested, approved and reported for natural and listed hatchery-origin adults, smolts 

and juveniles.  APPS data are analyzed annually to determine level of take for the DPS.  Between 

2004 and 2010, the actual reported percent mortality of CCC steelhead juveniles and smolts for 

each year was at (or less than) 1 percent.  The conclusion in the Biological Opinion (NMFS 2012) 

is that take associated with the CDFW Research Program is not likely to jeopardize the continued 

existence of CCC steelhead.  This is consistent with the original listing (71 FR 834) which 

determined that collection for scientific research and education programs was determined to have 

little or no impact on populations in CCC steelhead DPS.  Impacts associated with scientific 

collection are believed to be unchanged since the last status review (NMFS 2011) and not expected 

to be an important source of mortality for the DPS.  Thus, scientific research is not a threat under 

Factor B contributing to the decline and threatened status of CCC steelhead.   
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Please see the CCC steelhead 2016 ESA 5-Year Status Review for a more details on the current 

status of Listing Factor B (NMFS 2016). 

 

Factor C: Disease or Predation 

Factor C At Listing: 

Disease, freshwater predation, and marine predation were identified as threats for Factor C at 

listing.  Specific diseases that affected steelhead were bacterial kidney disease (BKD), 

ceratomyxoxis, columnaris, Furunculosis, infectious hematopoietic necrosis (IHNV), redmouth and 

black spot disease, Erythrocytic Inclusion Body Syndrome (EIBS) and whirling disease.  In 

general, very little information existed to quantify changes in infection levels and mortality rates 

attributable to these diseases.  Studies showed naturally spawned fish tended to be less 

susceptible to pathogens than hatchery-reared fish but could contract disease if they interbred 

with infected hatchery fish.  Steelhead co-evolved with specific communities of these organisms, 

but the widespread use of artificial propagation introduced exotic organisms not historically 

present.  Juvenile steelhead infected with BKD were found unable to make appropriate changes 

in kidney function for a successful transition to saltwater.  Habitat conditions, such as low water 

flows, high temperatures, and artificial passage routes through man-made barriers, exacerbated 

susceptibility to infectious diseases.    

 

Freshwater predation increased as a result of low flow conditions and spillways, water 

conveyances or other outfalls from water development which crowded and disoriented 

steelhead.  Bass, channel catfish, squawfish (e.g., Sacramento pikeminnow) and others were found 

to consume significant numbers of juvenile steelhead.  Striped bass was of particular concern for 

many watersheds.  Predation by pinnipeds (e.g., harbor seals and California sea lions, in 

particular) was a concern due to the increase in their numbers along the Pacific Coast combined 

with the dwindling run sizes of CCC steelhead.  Steelhead historically coexisted with pinnipeds 

and although predation could have potentially suppressed recovery, it was found unlikely to 

cause the low numbers of fish existing at the time of listing.  It was reported that predation on 

anadromous salmonids by harbor seals and California sea lions at the mouth of the Russian River 
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was minimal (Hanson 1993).  Most investigators at the time of listing considered predation to be 

an insignificant contribution to the large declines. 

 

Factor C Since Listing: 

Many common disease pathogens exist in wild populations of steelhead, but increased individual 

resistance and natural ecological dynamics limit disease outbreaks and any resulting population-

level impacts.  No new information has emerged since listing that would suggest disease impacts 

have elevated in the time since, or that disease impacts are more than a minor factor in the present 

depressed state of the CCC steelhead DPS. 

 

Predation was not considered a significant threat to CCC steelhead recovery during the past 

status review or at the time of listing (NMFS 2011; 71 FR 834), and there is no information 

indicating that predation is a significant threat to CCC steelhead or that the risk of predation has 

increased. Adult and juvenile steelhead encounter many natural predators, and the resultant loss 

in abundance and productivity is likely one (albeit a minor one) of myriad stressors preventing 

the species from attaining population viability.  Predation by robust (per historical standards) 

pinniped populations likely impact adult steelhead escapement in larger river systems where 

seals/sea lions tend to aggregate (e.g., Russian River and San Lorenzo River).  However, abundant 

pinnipeds off the California coast are nothing new; huge population growth was spurred by 

passage of the federal Marine Mammal Protection Act in 1972, suggesting that whatever impact 

pinniped predation may have on steelhead populations has likely been operating at a similar 

level for decades.  A similar conclusion can likely be reached regarding other predators, both 

native and invasive.  Habitat conditions, such as low water flows and high temperatures, do 

continue to exacerbate susceptibility to both disease and predation, however, through increased 

physiological stress and physical injury.   

 

Please see the CCC steelhead 2016 ESA 5-Year Status Review for a more details on the current 

status of Listing Factor C (NMFS 2016). 
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Factor D: Inadequacy of Existing Regulatory Mechanisms 

Factor D At Listing: 

At the time of listing, a variety of state and Federal regulatory mechanisms were in place to 

protect steelhead and their habitats.  However, due to funding and implementation uncertainties 

and the voluntary nature of many programs, those regulatory mechanisms did not provide 

sufficient certainty that combined Federal and non-federal efforts were successfully reducing 

threats to CCC steelhead.  The following were identified as having inadequate regulatory 

mechanisms at the time of listing: 

• California Department of Transportation (Caltrans) 

• California Fish and Game Commission 

o Rearing programs 

o Steelhead policy 

o Water development and wetlands resources policy 

• California Forest Practice Rules 

• California Regional Water Quality Control Board 

• California Department of Fish and Wildlife 

o Hatchery and Harvest Management  

o State Fishing Regulations 

o California Fish and Game Code Sections 1602/1603, 2786, 6900-6930 

o Keene-Nielsen Fisheries Restoration Act of 1985 

o Bosco-Keene Renewable Resources Investment Fund 

o Salmon and Steelhead Stock Management Policy 

o Steelhead Trout Catch Report-Restoration Card 

o Trout and Steelhead Conservation and Management Planning Act of 1979 

o Steelhead Restoration and Management Plan 

o Fishery Restoration Grant Program (FRGP) 

o California Coastal Salmonid Monitoring Program 

• County Planning Efforts  

• EPA/Water Quality 
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o Water Quality Programs and TMDLs 

o Coastal Waters Program 

o Comprehensive Conservation and Management Plan for the San Francisco Bay-

Delta Estuary 

o Wetland Protection Grants 

• Five Counties MOU 

• Gravel Mining Plans 

• NMFS 

o ESA section 7 

o Section 10 and HCPs, including Green Diamond HCP and Pacific Lumber 

Company (PALCO) HCP 

o Pacific Coastal Salmon Recovery Fund 

o California Coastal Salmonid Monitoring Program 

• Northcoast Regional Water Quality Control Board 

• Pacific Fisheries Management Council 

• Pacific Coast Ocean Salmon Fishery Management Plan and Magnuson-Stevens Act 

• RCDs, Watershed Organizations and Private Companies 

• US Army Corp of Engineers 

o Dredge, Fill and Inwater Construction Programs 

o Section 404 of the Clean Water Act 

• USDA Forest Service: Northwest Forest Plan and PACFISH 

 

Factor D Since Listing: 

Since listing, a number of factors outlined in the Federal Register listing CCC steelhead persist, 

have improved or have been identified as not relevant.  The primary regulatory mechanisms that 

protect CCC steelhead are not comprehensive and are vastly different across the landscape and 

land use type.  For example: timber operations abide by California’s Forest Practice Rules while 

other land uses have little to no oversight or salmonid protections rely on State regulations or 

county ordinances when those mechanisms are triggered.    
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Federal and State Land Management:  Timber harvest and associated road building was noted as a 

limiting factor during listing.  Federally, the Northwest Forest Plan (NFP) has generally 

accomplished the goal of slowing aquatic degradation that had been accelerating under previous 

forest management programs (Reeves et al. 2006).  However, although the NFP generally contains 

effective regulations that minimize timber harvest-related impacts that harm salmonid habitat, 

its impact within the CCC steelhead DPS is rather limited given the relatively small percentage 

of federal land.  Recent changes to the California Forest Practice Rules have improved riparian 

habitat protection on private timber lands, which make up the vast majority of timberland in the 

CCC DPS.  However, many of these riparian-specific rule changes were not adopted in the forest 

district that overlies the southern portion of the ESU, meaning riparian habitats in this area are 

not protected to the same degree as districts located farther north.  Aside from updates to the 

California Forest Practice Rules, few changes to state land management programs have occurred 

since the last status review in 2011.  Sonoma County adopted their Vineyard Erosion and 

Sediment Control Ordinance (VESCO) in 2012 that aims to reduce sediment discharge into stream 

resulting from vineyard and orchard development.  While VESCO may minimize potential 

erosion from these activities (both NMFS and CDFW formally questioned various ordinance 

underpinnings), the ordinance nevertheless fails to analyze the impact a vineyard’s future water 

use may have on adjacent streams.  San Mateo and Santa Cruz counties have grading ordinances 

or regulations less protective of aquatic habitat than Sonoma County, and Mendocino County has 

no ordinance or effective regulation concerning agricultural grading. 

 

Regulating and managing marijuana cultivation, while not specifically a land management issue, 

is nevertheless critically important in the effort to minimize environmental damage resulting 

from illegal marijuana grows.  Medical Marijuana Regulation and Safety Act, which was signed 

into law in October 2015, has strong potential in minimizing marijuana cultivation impacts to the 

environment.  This new law established a state-controlled regulatory and enforcement program 

that will control the permitting, regulation, and taxing of the medical marijuana industry.  While 

these political efforts may dramatically change the marijuana cultivation landscape in California, 

the efficacy of any regulatory scheme to minimize grow-related environmental impacts would 
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depend on specific details unknown at this time.  Having environmental advocates (i.e., resource 

agencies or environmental NGOs) included as part of any legislative deliberations on the subject 

is critical toward crafting strong legalization laws that adequately and effectively minimize grow-

related impacts. 

 

Federal and State Water Management:  Groundwater regulation and management should improve 

in the coming decades following the 2014 passage of the Groundwater Sustainability 

Management Act; however, surface water throughout the state is heavily over-allocated 

(Grantham and Viers 2014), and little change to the regulatory status quo concerning surface 

water rights and permitting is expected in the near future.  As the state adapts to future climate 

variability combined with a period of accelerated population growth, the demands placed upon 

streams and rivers for surface water supplies will likely grow.  Most large rivers and stream in 

the CCC steelhead DPS are listed by the Environmental Protection Agency and State Water 

Quality Control Board as impaired for temperature and sediment pollution (per Section 303(d) of 

the Clean Water Act3).  Many of the waterbodies listed will have Total Maximum Daily Loads 

identified, and an action plan for achieving that load, by 2019, which when implemented will 

improve salmonid habitat in affected streams. 

 

Dredge, fill and instream construction programs:  The U.S. Army Corps of Engineers, through their 

authority under the Clean Water Act, regulates dredge and fill within the ordinary high water 

mark of streams, rivers, wetlands, and other waterbodies.  Anyone proposing to conduct a project 

that requires a federal permit or involves dredge or fill activities that may result in a discharge to 

U.S. surface waters and/or "Waters of the State" is required to obtain a Clean Water Act Section 

401 Water Quality Certification and/or Waste Discharge Requirements (Dredge/Fill Projects) 

from the Regional Water Quality Control Board, verifying that the project activities will comply 

with state water quality standards..  These Water Quality Certifications establish enforceable 

conditions necessary for compliance with California State water quality standards. In addition, 

3 Information on the 303(d) list can be found at: 
http://www.swrcb.ca.gov/water_issues/programs/tmdl/integrated2010.shtml 
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the RWQCBs issue permits for dredge and fill activities outside of the U.S. Army Corps of 

Engineers’ jurisdiction. These permits include the Statewide General Waste Discharge 

Requirements for Dredged or Fill Discharges to Waters Deemed by the U.S. Army Corps of 

Engineers to be Outside of Federal Jurisdiction (Order No. 2004-0004-DWQ), and in the North 

Coast Region the Categorical Waiver for Minor Dredging and Fill Operations, adopted through 

Resolution No. R1-2012-0099.  CDFW performs a similar role through their Streambed Alteration 

Agreement program (Fish and Game Code section 1602).   

 

Please see the CCC steelhead 2016 ESA 5-Year Status Review for a more details on the current 

status of Listing Factor D (NMFS 2016). 

 

Factor E:  Other Natural and Man-made Factors Affecting the Species’ Continued 

Existence 

Factor E At Listing: 

The manmade factors of artificial propagation and hatchery programs and the natural factors of 

drought, floods, El Nino events, climatic conditions, fires, variability in natural environmental 

conditions and ocean conditions were identified as threats under Factor E at the time of listing.   

 

Artificial propagation was identified as negatively affecting wild stocks of salmonids through 

interactions with non-native fish, introductions of disease, genetic changes, competition for space 

and food resources, straying and mating with native populations, loss of local genetic 

adaptations, mortality associated with capture for broodstock and palliating the destruction of 

habitat and concealing problems facing wild stocks.  In conjunction with the status review for the 

CCC steelhead DPS (Good et al. 2005), NMFS reviewed all available information on hatchery 

stocks and programs within the range of the DPS.  This review and analysis concluded that two 

artificially propagated hatchery stocks (Don Clausen Fish Hatchery and the Scott 

Creek/Monterey Bay Salmon and Trout Project) were closely related to naturally spawning 

populations in the DPS (SSHAG 2003) based on genetic information, the source of the brood stock, 

and the hatchery management practices. The hatcheries were managed as conservation facilities 
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and not for fishing supplementation.   In accordance with NMFS’ 2006 hatchery listing policy, 

these two hatchery stocks were found to be part of this DPS and subsequently evaluated as part 

of the listing process.  Based on this review and evaluation, these two hatchery stocks (Don 

Clausen Fish Hatchery and the Scott Creek/Monterey Bay Salmon and Trout Project) were 

ultimately included in the listed DPS in 2006 (71 FR 834).   

 

Persistent drought conditions were found to further reduce already limited spawning, rearing 

and migration habitats.  Drought conditions combined with agriculture and urban water use was 

identified as likely to result in substantial reduction or elimination of water flows in streams 

needed by all life stages of steelhead.  Flooding was found to contribute sediment to already 

degraded habitats as northern California has some of the most erodible terrain in the world.  

Wildfires were identified as contributing to short-term sediment runoff to streams and chemical 

agents used to control fires have degraded water quality conditions. 

 

Decreased ocean productivity and lower ocean survival of steelhead combined with lower 

freshwater survival due to degraded and altered riverine and estuarine habitats were found to be 

significant factors for decline.  

 

Factor E Since Listing: 

An assessment of the two ongoing hatchery programs, Don Clausen Fish Hatchery and the Scott 

Creek/Monterey Bay Salmon and Trout Project, was conducted and both hatchery programs 

continue to be operational and propagate stocks that are part of the DPS.  The two artificial 

propagation programs discussed above are likely to provide some limited benefits to the CCC 

steelhead DPS viability by contributing to local population abundance, however these programs 

do not substantially reduce extinction risk to the CCC steelhead DPS.  Genetic diversity risk 

associated with out-of-basin transfers appears to be minimal, but diversity risk from 

domestication selection and low effective population sizes in the remaining hatchery programs 

is a concern. Broodstock collection is closely monitored and constrained to minimize impacts to 

this DPS.  Disease transmission (including BKD) has been substantially reduced due to strict 
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screening and treatment protocols. CDFW has adopted policies designed to ensure artificial 

propagation measures are conducted in a manner consistent with the conservation and recovery 

of natural, indigenous steelhead stocks.  The careful monitoring and management of current 

programs, and the continued scrutiny of proposed programs, are necessary to minimize impacts 

on listed salmonid species.    

 

The natural factors of ocean conditions, El Nino events, terrestrial conditions, floods, droughts 

and fire remain as threats contributing to the threatened status of CCC steelhead.  Many 

populations have declined in abundance to levels that are well below low-risk extinction risk 

abundance targets, and several are, if not extirpated, likely below the high-risk depensation 

thresholds specified by Spence et al. (2008).   These populations are at risk from natural stochastic 

processes, in addition to deterministic threats, that may make recovery of CCC steelhead more 

difficult.  As natural populations get smaller, stochastic processes may cause alterations in 

genetics, breeding structure, and population dynamics that may interfere with the success of 

recovery efforts and need to be considered when evaluating how populations respond to 

recovery actions.   

 

Please see the CCC steelhead 2016 ESA 5-Year Status Review for a more details on the current 

status of Listing Factor E (NMFS 2016). 

 

Protective Efforts for CCC Steelhead 

Protective and conservation efforts have been underway for CCC steelhead and these efforts have 

reduced some of the threats and poor conditions for the species.   However, these efforts need to 

increase in spatially and in intensity to have a measurable positive effect on the species. Please 

see the CCC steelhead 2011 and 2016 ESA 5-Year Status Reviews for a more details on protective 

efforts (NMFS 2011, NMFS 2016). 
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DPS RECOVERY GOALS, OBJECTIVES AND CRITERIA 

Recovery goals, objectives and criteria provide a means by which the public can measure progress 

and are used to link listing with status reviews and reclassification determinations.  We 

developed eight categories of recovery criteria for the CCC steelhead DPS:  biological viability, 

criteria for each of the five listing factors, degree recovery actions have been implemented, and 

certainty conservation efforts are ameliorating threats.   

 

The goal for this plan is to remove the CCC steelhead DPS from the Federal List of Endangered 

and Threatened Wildlife (50 CFR 17.11; 50 CFR 223.102) due to their recovery.  Our vision is to 

have restored freshwater and estuarine habitats that are supporting self-sustaining, well-

distributed and naturally spawning salmonid populations that provide ecological, cultural, social 

and economic benefits to the people of California.   

Recovery plan objectives are to: 

1. Reduce the present or threatened destruction, modification, or curtailment of habitat or 

range; 

2. Ameliorate utilization for commercial, recreational, scientific, or educational purposes; 

3. Abate disease and predation; 

4. Establish the adequacy of existing regulatory mechanisms for  protecting CCC steelhead 

now and into the future (i.e., post-delisting); 

5. Address other natural or manmade factors affecting the continued existence of CCC 

steelhead; and 

6. Ensure CCC steelhead status is at a low risk of extinction based on abundance, growth 

rate, spatial structure and diversity. 

BIOLOGICAL RECOVERY CRITERIA    
Populations selected for recovery scenarios must achieve the following criteria based on their role 

in recovery.   Populations selected for recovery scenarios in all the diversity strata of the DPS or 

ESU must meet these criteria in order for the DPS or ESU to meet biological recovery criteria.  (See 

Volume 1, Chapter 4 and 5 for more information). 
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Low Extinction Risk Criteria: For the essential independent populations selected to be 
viable, the low extinction risk criteria for effective population size, population 
decline, catastrophic decline, hatchery influence and density-based spawner 
abundances must be met according to Spence et al. (2008) (See Vol. I Chapter 3). 

     AND 

Moderate Extinction Risk Criteria: Spawner density abundance targets have been 
achieved for Supporting Independent populations  

     AND 

Redundancy and Occupancy Criteria: Spawner density and abundance targets for 
dependent populations, which are the occupancy goals for each of those 
populations, have been achieved (See the discussion of Spence et al. (2008) in Vol. 
I Chapter 3). 

     AND 

For the Pinole Creek, San Pedro Creek, Drakes Bay, Wildcat Creek, and Codornices Creek 
dependent populations, that did not have IP developed for them by the SWFSC, 
confirm presence of steelhead juveniles and/or adults for at least one year class 
over 4 generations (i.e., a 16 year period). 

 

The selected populations and associated recovery criteria for the CCC Steelhead DPS (See also 

Table 1): 

a. Selected populations in all five Diversity Strata achieving biological recovery criteria; 

b. CCC-BR1   28 essential independent populations attaining a low extinction risk (i.e., 

Corte Madera Creek, Guadalupe River, Novato Creek, San Francisquito Creek, 

Stevens Creek, Dry Creek, Maacama Creek, Mark West Creek, Upper Russian River, 

Alameda Creek, Coyote Creek, Green Valley/Suisun Creek, Napa River, Petaluma 

River, Sonoma Creek, Austin Creek, Green Valley Creek, Lagunitas Creek, Salmon 

Creek, Walker Creek, Aptos Creek, Pescadero Creek, Pilarcitos Creek, San Gregorio 

Creek, San Lorenzo River, Scott Creek, Soquel Creek and Waddell Creek); 

c. CCC-BR2: Five supporting independent populations attaining moderate extinction 

risk criteria (i.e., San Mateo Creek, San Leandro Creek, San Lorenzo Creek, Americano 

Creek and Laguna Creek);  
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d. CCC-BR3: 18 supporting dependent populations contributing to redundancy and 

occupancy criteria (i.e., Miller Creek (Marin Co.),  Arroyo Corte de Madera Creek; 

Crocker Creek, Gill Creek, Miller Creek (Russian), Sausal Creek, San Pablo Creek, 

Dutch Bill Creek (Russian), Freezeout Creek (Russian), Hulbert Creek (Russian), Pine 

Gulch, Porter Creek (Russian), Redwood Creek (Marin Co.), Sheephouse Creek 

(Russian), Willow Creek (Russian), Gazos Creek, San Vicente Creek, and Tunitas 

Creek); and 

e. CCC-BR4:  Five supporting dependent populations  that did not have  IP developed 

for them by the SWFSC, contributing to the redundancy and occupancy criteria;  

Codornices Creek, Pinole Creek, Wildcat Creek, Drakes Bay tributaries, and San Pedro 

Creek. 

 

Table 1:  CCC steelhead DPS Diversity Strata, Populations, Historical Status, Population’s Role 
in Recovery, Current IP-km, and Spawner Density and Abundance Targets for Delisting.  *IP 
was not developed for these populations by the SWFSC.  

Diversity 
Strata 

CCC Steelhead 
Population 

Historical 
Population 

Status 

Population’s 
Role In 

Recovery 

Current 
Weighted IP-

km 
Spawner 
Density 

Spawner 
Abundance 

North 
Coastal 

Austin Creek I Essential 95.1 29.0 2,800 

 

Drakes Bay Tributaries* D Supporting N/A N/A N/A 

 Dutch Bill Creek D Supporting 13.2 6-12 77-156 

 Estero Americano Creek I Supporting 35.4 6-12 210-423 

 Freezeout Creek D Supporting 1.3 6-12 6-14 

 Green Valley Creek I Essential 24.9 38.8 1,000 

 Hulbert Creek D Supporting 10.2 6-12 59-120 

 Lagunitas Creek I Essential 53.3 34.8 1,900 

 Pine Gulch D Supporting 9.7 6-12 56-114 

 Porter Creek D Supporting 10.3 6-12 60-122 
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 Redwood Creek (Marin 
Co.) 

D Supporting 6.7 6-12 38-78 

 Salmon Creek I Essential 33.6 37.6 1,300 

 Sheephouse Creek D Supporting 3.8 6-12 21-44 

 Walker Creek I Essential 54.2 34.7 1900 

 Willow Creek D Supporting 8.0 6-12 46-94 

North Coastal Diversity Stratum Recovery Target 8,900 

Interior  Crocker Creek D Supporting 4.5 6-12 25-52 

 Dry Creek I Essential 116.7 26.0 3,000 
 

Gill Creek D Supporting 7.2 6-12 41-84 

 Maacama Creek I Essential 76.2 31.6 2,400 

 Mark West Creek I Essential 164.2 20 3,300 

 Miller Creek (Russian) D Supporting 3.1 6-12 17-35 

 Sausal Creek D Supporting 11.1 6-12 65-131 

 Upper Russian River I Essential 423.9 20 8,500 

Interior Diversity Stratum Recovery Target 17,200 

Coastal S.F. 
Bay  

Arroyo Corte Madera del 
Presidio  

D Supporting 6.9 6-12 39-81 

 Corte Madera Creek I Essential 19.8 39.5 800 
 

Guadalupe River I Essential 51.9 35.0 1,800 

 Miller Creek (Marin Co.) D Supporting 9.1 6-12 53-107 

 Novato Creek I Essential 28.3 38.3 1,100 

 San Francisquito Creek I Essential 35.5 37.3 1,300 

 San Mateo Creek I Supporting 6.3 6-12 36-74 

  Stevens Creek I Essential 22.9 39.0 900 

Coastal San Francisco Bay Diversity Stratum Recovery Target 5,900 

Interior S.F. 
Bay 

Alameda Creek I Essential 108.7 27.1 2,900 
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 Codornices Creek* D Supporting N/A N/A N/A 

 Coyote Creek I Essential 109.3 27.0 3,000 

 Green Valley/Suisun 
Creek 

I Essential 64.3 33.3 2,100 

 Napa River I Essential 233.9 20 4,700 
 

Petaluma River I Essential 64.3 33.3 2,100 

 Pinole Creek* D Supporting N/A N/A N/A 

 San Leandro Creek I Supporting 5.5 6-12 31-64 

 San Lorenzo Creek I Supporting 18.6 6-12 110-221 

 San Pablo Creek I Supporting 8.5 6-12 49-100 

 Sonoma Creek I Essential 129.0 24.3 3,100 

 Wildcat Creek* D Supporting N/A N/A N/A 

Interior San Francisco Bay Diversity Stratum Recovery Target 17,900 

Santa Cruz 
Mountains 

Aptos Creek I Essential 25.0 38.7 1,000 

 Gazos Creek D Supporting 12.5 6-12 73-148 

 Laguna Creek I Supporting 4.5 6-12 25-52 

 Pescadero Creek I Essential 66.1 33.0 2,200 

 Pilarcitos Creek I Essential 28.5 38.3 1,100 

 San Gregorio Creek I Essential 46.6 35.7 1,700 
 

San Lorenzo River I Essential 146.2 21.9 3,200 

 San Pedro Creek* D Supporting N/A N/A N/A 

 San Vicente Creek D Supporting 5.7 6-12 32-66 

 Scott Creek I Essential 16.4 39.9 700 

 Soquel Creek I Essential 52.1 35 1,800 

 Tunitas Creek D Supporting 10.7 6-12 62-126 

 Waddell Creek I Essential 10.6 40 500 
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Santa Cruz Mountains Diversity Stratum Recovery Target 12,200 

CCC Steelhead DPS Recovery Target 62,100 

 

ESA § 4(A)(1) FACTORS RECOVERY CRITERIA 
The following are the recovery criteria for the section ESA 4(a)(1) listing factors.  The primary 

metrics for assessing whether each of the listing factor criteria have been achieved will be to 

utilize the CAP analyses to reassess habitat attribute and threat conditions in the future, and track 

the implementation of identified recovery actions unless otherwise found unnecessary.    

 

All recovery actions were assigned to a specific section 4(a)(1) listing factor in order to track 

progress of implementation of actions for each factor.  Recovery Action Priorities are assigned to 

each action step in the implementation table in accordance with NMFS’ Interim Recovery 

Planning Guidance (NMFS 2010) and the NMFS Endangered and Threatened Species Listing and 

Recovery Priority Guidelines (55 FR 24296) (See Chapter 4 for more information). 

 
Factor A:  Present or threatened destruction, modification or curtailment of habitat or 
range 

A1 CAP/Rapid Assessment attribute ratings for: 
a. Essential Populations found Good or better for all attributes in each Stratum. 
b. Supporting Populations found Good or better for 50 percent4 and the 

remaining rated Fair throughout the DPS/ESU. 
 

A2 All recovery actions have been implemented under Listing Factor A, or the 
actions are deemed no longer necessary for recovery. 

 

4 The role of supporting populations within the recovery scenario is to provide for redundancy and 
occupancy across Diversity Stratum.  Because of their role, we use lower criteria for Factor A (i.e., 50 percent 
as Good or better and the remaining as Fair).  A “Fair” CAP/rapid assessment rating means that habitat 
conditions, while impaired to some degree, are functioning.  Therefore, at least all habitat conditions are 
expected to function within these populations, and at least half are expected to be in proper condition (i.e., 
Good), which NMFS expects will be sufficient for these populations to fulfill their role within the recovery 
scenario.  
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Listing Factor B: Overutilization for Commercial, Recreational, Scientific, or 
Educational Purposes 
 

B1 CAP/Rapid Assessment threat ratings for Fishing and Collecting:  
a. Essential and Supporting Populations found Medium or Low. 

 
B2   All recovery actions have been implemented under Listing Factor B, or the 

actions are deemed no longer necessary for recovery. 
 
Listing Factor C: Disease, Predation and Competition 
 

C1 CAP/Rapid Assessment threat ratings for Disease, Predation and Competition:  
a. Essential and Supporting Populations found Medium or Low. 

 
C2   All recovery actions have been implemented under Listing Factor C, or the 

actions are deemed no longer necessary for recovery. 
 

Listing Factor D: The Inadequacy of Existing Regulatory Mechanisms 
 

D1 CAP/Rapid Assessment threat ratings related to Listing Factor D (see list below): 
a. Essential and Supporting Populations found Medium or Low. 

 
 Listing Factor D Threats 

• Agriculture 
• Channel Modification 
• Fire, Fuel Management and Fire Suppression 
• Livestock Farming and Ranching 
• Logging and Wood Harvesting 
• Mining 
• Residential and Commercial Development  
• Roads and Railroads 
• Water Diversions and Impoundments 

 
D2  All recovery actions have been implemented under Listing Factor D, or the 

actions are deemed no longer necessary for recovery. 
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Listing Factor E:  Other Natural and Manmade Factors Affecting the Species’ 
Continued Decline 
E1 CAP/Rapid Assessment threat ratings for Hatcheries and Aquaculture, 

Recreational Areas and Activities, and Severe Weather Patterns:  
a. Essential and Supporting Populations found Medium or Low. 

 
E2   All recovery actions have been implemented under Listing Factor E, or the 

actions are deemed no longer necessary for recovery. 

CONSERVATION EFFORTS 
CE1   Formalized conservation efforts applicable to the ESU or DPS have been 

implemented and are effective in ameliorating any remaining threats associated 
with the five section 4(a)(1) factors.  

 

PRIORITIZING POPULATIONS FOR RESTORATION AND FOCUS 

While immediately working to restore and recover all populations simultaneously would be 

preferable, the cost to implement such an effort is prohibitive.  Instead, initially focusing efforts 

in fewer watersheds provides the best chance for species recovery.  Decisions to focus efforts and 

funding to specific areas do not imply other areas are less important or not needed for recovery. 

Rather, decisions to prioritize populations are necessary to ensure efforts are optimizing benefits 

to fisheries and ecosystem processes across each of the ESU/DPSs.  This prioritization protocol 

was used to identify essential populations, based on a consistent protocol, that are closest to 

achieving recovery and that are important to the recovery of the overall Diversity Strata. 

 

NOAA Fisheries evaluated all the essential (i.e. must meet low viability criteria) CCC and NC 

steelhead and CC Chinook salmon populations within the recovery plans using a prioritization 

framework based on Bradbury et al. (1995).  Oregon State Senate President, Bill Bradbury, asked 

the Pacific Rivers Council for help in assembling a diverse group to create a prioritization process 

for effective and scientifically-sound watershed protection and restoration.  The framework 

developed provides a common basis from which diverse groups can develop mutually agreed-

upon restoration priorities reflecting a strong scientific basis (Bradbury et al. 1995).  
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The prioritization framework uses three criteria groupings for ranking populations:  

1. biological and ecological resources (Biological Importance); 

2. watershed integrity and risk (Integrity and Risk); and 

3. potential for restoration (Optimism and Potential).   

 

The following tables are the prioritization results for each species.  Please see Appendix H for a 

more detailed discussion of methods and for the scores and supporting information for each 

population.    

 

 

Table 2: CCC steelhead Restoration and Focus Prioritization Results 

Diversity 
Strata 

  
Central California Coast 
Steelhead Populations 

Biological & 
Ecological 

Integrity 
& Risk 

Optimism & 
Potential 
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Austin Creek 6 2 3 3 3 2 1   20 A 
Porter Creek               C 

Green Valley Creek 4 2 1 1 1 1 1   11 B 

Hulbert Creek               C 
Dutch Bill Creek               C 
Freezeout Creek              C 

Sheephouse Creek              C 

Willow Creek              C 
Salmon Creek 6 2 1 2 3 1 1   16 B 

Estero Americano              C 
Walker Creek 6 2 2 3 3 1 1   18 A 

Drakes Bay              C 
Lagunitas Creek 6 2 2 2 3 3 1 1 20 A 

Pine Gulch              C 
Redwood Creek (Marin Co.)                   C 
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In
te

rio
r 

Crocker Creek              C 
Gill Creek              C 

Miller Creek              C 
Sausal Creek              C 

Mark West Creek 4 3 3 1 2 1 1   15 B 
Dry Creek 4 3 3 2 3 2 1 1 19 A 

Maacama Creek 6 3 2 3 3 1 1   19 A 
Upper Russian River 4 3 3 3 2 2 0   17 B 

Sa
nt

a 
Cr

uz
 M

ou
nt
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ns

 

Pilarcitos Creek 2 1 1 2 1 3 0   10 B 
Tunitas Creek               C 

San Gregorio Creek 4 2 2 3 1 2 1   15 B 
Pescadero Creek 6 2 2 3 1 3 1 1 19 A 

Gazos Creek               C 
Waddell Creek 4 2 1 3 3 3 1   17 A 

Scott Creek 4 2 2 3 3 1 1 1 17 A 
San Vicente Creek               C 

Laguna Creek               C 
San Lorenzo River 4 2 3 2 1 2 1   15 B 

Soquel Creek 6 2 3 2 2 2 1   18 A 
Aptos Creek 4 2 2 2 1 3 1   15 B 

Co
as

ta
l S

an
 F
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Ba
y Novato Creek 2 1 1 1 2 3 0   10 B 

Miller Creek              C 
Corte Madera Creek 2 1 1 1 2 3 0   10 B 

Arroyo Corte Madera del Presidio               C 
San Mateo               C 

Guadalupe River 2 1 2 1 2 2 0   10 B 
Stevens Creek 2 1 2 1 2 3 0 1 12 A 

San Francisquito Creek 2 1 1 1 3 3 0 1 12 A 
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r S
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o 

Ba
y 

Petaluma River 2 1 1 1 2 1 0   8 B 
Sonoma Creek 4 1 3 1 1 2 0 1 13 A 

Napa River 4 1 3 1 1 1 0 1 12 A 
Green Valley/Suisun Creek 2 1 1 2 2 1 0   9 B 

Pinole Creek               C 
San Pablo Creek               C 
Wildcat Creek               C 

Codornices Creek               C 
San Leandro Creek               C 
San Lorenzo Creek               C 

Alameda Creek 2 1 3 2 1 2 0   11 A 
Coyote Creek 2 1 3 1 1 3 0   11 B 
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DPS AND DIVERSITY STRATA 
RESULTS 
All CAP viability and threat tables were assembled for the CCC steelhead DPS to evaluate 

patterns in the DPS across Diversity Strata and populations.  Attribute and threat results are 

discussed first for Diversity Strata followed by results across life stages for the DPS.  A subset of 

CAP indicators and threat results were evaluated under a climate change scenario and are 

provided in Appendix B.  

 

DIVERSITY STRATA ATTRIBUTE AND THREAT RESULTS 

The delineation of the CCC steelhead DPS Diversity Strata was based on environmental and 

ecological similarities and life history differences.  Five strata were identified by Bjorkstedt et al. 

(2005): North Coastal, Interior, Santa Cruz Mountains, Coastal San Francisco Bay and Interior San 

Francisco Bay. 

 

Attribute Results 

Across strata, the Coastal San Francisco Bay Diversity Strata had the highest percentage of Poor 

or Fair attribute indicator ratings (92%, of which 53% were Poor), followed by the Interior San 

Francisco Bay (86%) and Interior strata (82%) (Figure 2).  Current conditions in the North Coastal 

and Santa Cruz Mountains strata were rated similarly with 61% and 65% of attribute indicators 

rated Poor or Fair respectively.  Figure 2 shows the percentage of ratings for Very Good, Good, 

Fair and Poor for each Stratum in the DPS.    
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Figure 2:  Attribute Indicator ratings for the CCC steelhead DPS by Diversity Strata. 

 

Threat Results 

The Interior San Francisco Bay Diversity Stratum received the highest percentage of Very High 

and High threat ratings (43%) followed by the Santa Cruz Mountains (41%) and Coastal San 

Francisco Bay strata (36%) (Figure 3).  The North Coastal Diversity Strata had the fewest 

combined Very High and High threat ratings (27%) followed by the Interior Diversity Stratum 

(29%), which was the only strata that did not receive a Very High threat rating (Figure 3). 
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Figure 3:  CCC steelhead DPS Diversity Strata Threat ratings. 

 

NORTH COASTAL DIVERSITY STRATUM RESULTS 

The North Coastal Diversity Stratum is influenced by the coastal climate conditions of Marin and 

southern Sonoma counties (Figure 1).  CAP populations in the North Coastal stratum include:  

Austin Creek, Green Valley Creek, Salmon Creek, Walker Creek, and Lagunitas Creek.  These 

coastal watersheds have little urban development with ranching, logging, agriculture and 

parklands as the dominant land uses.  

 

Attribute Results 

Although the North Coastal Diversity Stratum received the fewest combined indicators rated as 

Poor or Fair (61%) and Poor alone (29%) of any strata in the DPS (Figure 2, Figure 4 and Table 3), 

habitat conditions throughout much of these populations are degraded.  In general, attribute 

indicators of greatest concern for all life stages included estuary/lagoon (quality and extent), 

indicators related to in-stream habitat complexity, riparian vegetation (tree diameter), sediment 

transport (streamside road density), and velocity refuge (floodplain connectivity).  Indicators of 
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least concern across the DPS included those associated with hydrology, landscape patterns, 

passage/migration (except Green Valley Creek), and water toxicity (Table 3). 

 

Life Stage Results 

In the North Coastal stratum, more than 50% of indicator ratings for each life stage were rated as 

Poor or Fair (Figure 4).  Winter rearing juveniles are the most impaired life stage with 74% of 

indicators rated as Poor or Fair followed closely by summer rearing juveniles and adults with 

63%.  Nearly half (46%) of the indicators for watershed process were rated either Poor or Fair, of 

which 29% were rated Poor.  Across the stratum, indicators of concern for the adult life stage were 

those associated with a lack of habitat complexity, diminished floodplain connectivity, small 

riparian tree diameter, degraded substrate quality, and reduced viability (Table 4).  Impaired 

gravel quantity and quality necessary for successful spawning and egg incubation were the 

indicators identified as most limiting for the egg life stage, particularly in the Green Valley Creek 

and Walker Creek populations.  For summer rearing juveniles, winter rearing juveniles, and 

smolts, degraded estuary/lagoon quality and extent (summer rearing juveniles and smolts only), 

and reduced in-stream habitat complexity were common impairments.  For summer and winter 

rearing jueniles, all populations were rated Poor for riparian vegetation (tree diameter) except for 

Walker Creek where large-diameter conifer trees were historically not present. Reduced viability 

(abundance) is a concern for smolts in Green Valley Creek.  Urbanization was rated Poor for 

Green Valley Creek and Salmon Creek, and streamside road density was rated Poor in all 

populations. 
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Figure 4:  Attribute Indicator Ratings for the North Coastal Diversity Stratum Conservation 

Targets. 

 

Threat Results 

Throughout the stratum, the percentage of threats rated Very High or High was 26% (Figure 5).  

Threats of greatest concern were roads and railroads and residential and commercial 

development, followed by agriculture and channel modification (Figure 5 and Table 5).  With the 

exception of Walker Creek (Medium), all populations were rated High for roads and railroads 

(Table 5).    
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Figure 5:  Threat ratings for the North Coastal Diversity Stratum. 
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INTERIOR DIVERSITY STRATUM RESULTS 

The Interior Diversity Stratum consists of four CAP steelhead populations all within the interior 

of the Russian River Watershed:  Mark West Creek, Dry Creek, Maacama Creek, and the Upper 

Russian River (Figure 1).  Agriculture (primarily vineyards), livestock farming and ranching, 

mining (primarily instream gravel mining), rural residential, and minor timber harvest are the 

primary land uses.  The City of Santa Rosa, located adjacent to Mark West Creek, is the largest 

urban center in the DPS and there are several smaller suburban communities throughout the 

Russian River valley floor. 

 

Attribute Results 

Based on the CAP viability results, the Interior Diversity Stratum is highly impacted with more 

than 80% of attribute indicator ratings as Poor or Fair (Figure 2).  Steelhead from each of the four 

populations in the stratum utilize the same estuary which was rated Poor for summer rearing 

juveniles and Fair for smolts.  Other attributes that were largely rated Poor or Fair throughout 

the stratum and across life stages were habitat complexity (large wood frequency, percent 

primary pools, pool/riffle/flatwater ratio, shelter rating), hydrology (baseflow conditions), 

riparian vegetation (tree diameter), sediment quality (bulk, embeddedness), sediment transport 

(streamside road density), velocity refuge (floodplain connectivity), and water quality (water 

temperature and toxicity).  Indicators that were less impaired included hydrology (impervious 

surfaces), landscape patterns (agriculture, timber, and urbanization), passage/migration (physical 

barriers), and water temperatures for smoltification (Table 3). 

 

Life Stage Results 

Across the stratum, each of the target life stages are impaired with more than 80% of all attribute 

indicators rated as Poor or Fair for each life stage (Figure 6 and Table 4).  Eggs were the most 

impacted life stage with 94% of attribute indicators rated as Poor or Fair, followed by winter 

rearing juveniles (90%) and summer rearing juveniles (89%) (Figure 6).  Watershed processes 

overall had 39% of attribute indicators rated as Poor or Fair and sediment transport (streamside 
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road density) was rated Poor in all but one population in the stratum (Upper Russian River).  Like 

other strata, attribute indicators of greatest concern for the adult life stage are habitat complexity 

(large wood frequency, percent staging pools, pool/riffle/flatwater ratio), riparian vegetation (tree 

diameter), and with Dry Creek as an exception, velocity refuge (floodplain connectivity).  For 

eggs, gravel quality (embeddedness) was rated Poor for all populations except Maacama Creek 

(Fair) and both redd scour and gravel quantity were rated Poor or Fair in all populations.  In 

addition to the indicators for adult and egg life stages, estuary/lagoon (quality and extent), 

riparian vegetation (canopy cover), water temperature, and viability (low density) were also 

mostly rated Poor or Fair for summer rearing juveniles. Meanwhile, habitat complexity (large 

wood frequency, shelter), riparian tree diameter, substrate (embeddedness), and velocity refuge 

(floodplain connectivity) are the most limiting for winter rearing juveniles.  For smolts, habitat 

complexity (shelter rating) was rated Poor for all populations, while estuary/lagoon, hydrology, 

toxicity, and low viability (low abundance) were rated Fair in all populations. 

    

 

Figure 6:  Attribute Indicator Ratings for the Interior Diversity Stratum Conservation Targets. 
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Threat Results 

Despite the degraded habitat conditions reported for all life stages throughout the stratum (see 

Figure 6), the threat ratings for the Interior Diversity Stratum were fairly positive with 70% of the 

threats rated as Low (33%) or Medium (Figure 7 and Table 5).  No threats were rated Very High. 

Those that received a High rating (28%) were agriculture (all populations), channel modification, 

residential and commercial development, roads and railroads, and water diversions and 

impoundments.   
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Figure 7:  Threat ratings for the Interior Diversity Stratum. 
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SANTA CRUZ MOUNTAINS DIVERSITY STRATUM RESULTS 

The Santa Cruz Mountains Diversity Stratum includes eight populations of coastal San Mateo 

and Santa Cruz counties (Figure 1).  These include (from north to south) the Pilarcitos Creek, San 

Gregorio Creek, Pescadero Creek, Waddell Creek, Scott Creek, San Lorenzo River, Soquel Creek, 

and Aptos Creek populations.  Primary land uses in this region include agriculture, livestock 

farming and ranching, parklands, and timber harvest.  Urban and suburban development is 

largely concentrated along the coast within the cities of Half Moon Bay and Santa Cruz, with 

smaller and more isolated communities scattered throughout the DPS. 

 

Attribute Results 

Across strata, the Santa Cruz Mountains had the second lowest percentage of Poor or Fair 

indicator ratings (64%), of which 34% were rated Poor (Figure 2).  Estuary/lagoon was rated Poor 

or Fair for all applicable life stages and populations with the exception of Pescadero Creek which 

was rated Good for the smolt life stage (Table 3).  Other attributes with a large percentage of Poor 

or Fair ratings across the stratum were habitat complexity, riparian vegetation (canopy cover and 

tree diameter), gravel quality (embeddedness), streamside road density, viability (low abundance 

and density), and water quality (turbidity).  Pilarcitos Creek is the most impacted of the 

populations with 86% of its attribute indicators rated Poor or Fair and 63% rated Poor alone.  Most 

populations and life stages in the Santa Cruz Mountains Diversity Stratum were rated Good or 

better for attribute indicators related to hydrology (impervious surfaces, passage flows), 

landscape patterns, passage/migration, and water temperatures (Table 3).  Exceptions for 

landscape patterns were urbanization (Pilarcitos Creek, San Lorenzo River, Soquel Creek and 

Aptos Creek) and agriculture (Pilarcitos Creek). 

 

Life Stage Results 

In the Santa Cruz Mountain Diversity Stratum, all life stages are impaired with nearly 50% or 

more of attribute indicators rated as Poor or Fair (Figure 8).  Eggs (84%) were rated the most 

impaired life stage, followed by winter rearing juveniles (78%).  Streamside road density was 
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rated Poor for all populations and is the most concerning of the watershed processes in the 

stratum.  Results on indicators limiting individual life stages were similar for other strata.  Adults 

are most limited by habitat complexity, turbidity, and to a lesser extent, low viability, and eggs 

are most limited by gravel quantity and quality as well as a high potential for redd scour (Table 

4).  Summer baseflow, estuary/lagoon quality and extent, habitat complexity, sediment (gravel 

embeddedness), and low densities of fish are of greatest concern for summer rearing juveniles, 

while winter rearing juveniles are most limited by reduced habitat complexity, high gravel 

embeddedness, and turbidity.  The smolt life stage is most impacted by poor estuarine habitat, 

degraded in-stream shelter conditions, elevated turbidity, and reduced abundance.   All 

populations in the stratum were rated Poor for streamside road densities and half of the 

populations were rated Poor for urbanization. 

   

 

Figure 8:  Attribute Indicator Ratings for the Santa Cruz Mountains Diversity Stratum 

Conservation Targets. 
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Threat Results 

The percentage of threats in the Santa Cruz Mountains Diversity Stratum rated Very High or 

High (41%), which is substantially greater than the North Coastal Diversity Strata (26%) (Figure 

9).  Roads and railroads was rated Very High or High for all populations.  With the exception of 

Waddell (Low) and Scott (Medium) creeks, residential and commercial development was rated 

Very High or High.  Also, severe weather patterns and water diversions and impoundments were 

rated Very High or High in nearly all populations (Table 5).  In Pilarcitos Creek, channel 

modification and agriculture were rated Very High.  Threats of minimal concern throughout the 

stratum were disease, predation and competition, fishing and collecting, livestock and farming 

and ranching, and mining.   
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Figure 9:  Threat ratings for the Santa Cruz Mountains Diversity Stratum. 
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COASTAL SAN FRANCISCO BAY DIVERSITY STRATUM RESULTS 

CAP steelhead populations in the Coastal San Francisco Bay Diversity Stratum are located along 

the eastern slopes of the coastal mountain ranges of San Francisco Bay (Figure 1).  These include 

Novato and Corte Madera creeks in Marin County and San Francisquito Creek, Stevens Creek 

and the Guadalupe River in Santa Clara County.  The stratum is heavily urbanized, particularly 

within the foothill and lowland areas near the Bay.   

 

Attribute Results 

The Coastal San Francisco Bay Diversity Stratum is the most impaired stratum in the DPS with 

92% of its attribute indicators rated Poor or Fair and 53% rated Poor alone (Figure 2).  A lack of 

large wood, the vast extent of urbanization, high road density (including streamside road 

density), and low density and abundance for multiple life stages were all rated Poor throughout 

the stratum (Table 3).  Estuary ratings were Poor for all populations and life stages with the only 

exception being Novato Creek for smolts.  Within the stratum, much of the historic tidal marshes 

and mudflats along the edges of San Francisco Bay have been lost to urban development and the 

streams entering the Bay have been channelized and isolated from the remaining marshlands.  

Only landscape patterns (extent of agriculture and timber harvest) were rated favorably 

throughout the stratum.   

 

Life Stage Results 

Throughout the stratum, all life stages are severely impacted by the current habitat conditions.  

Adults and winter rearing juveniles are the most impacted with 98% of attribute indicators rated 

Poor or Fair, of which more than half were rated Poor alone (Figure 10 and Table 3).  Watershed 

processes are also severely impacted with most (74%) rated Poor or Fair of which 60% were rated 

Poor. 
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Figure 10:  Attribute Indicator Ratings for the Coastal San Francisco Bay Diversity Stratum 

conservation targets. 

 

Threat Results 

Throughout the Coastal San Francisco Bay Diversity Stratum, channel modification, residential 

and commercial development, roads and railroads, and water diversions and impoundments 

were identified as the most significant threats based on the frequency of Very High and High 

ratings (Figure 11 and Table 5).  These ratings stem from the wide extent of urbanization across 

the landscape.  While most of the urban development occurred several decades ago, it will 

continue to limit the quality and extent of stream habitats in the future.  Some threats were 

considered not applicable for some populations in the Coastal San Francisco Bay Diversity 

Stratum including Hatcheries and Aquaculture.
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Figure 11:  Threat ratings for the Coastal San Francisco Bay Diversity Stratum. 
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INTERIOR SAN FRANCISCO BAY DIVERSITY STRATUM RESULTS 

The Interior San Francisco Bay Diversity Stratum includes the following CAP steelhead 

populations: Petaluma River and Sonoma Creek (southern Sonoma County), Napa River (Napa 

County), Green Valley/Suisun Creek (Solano County), Alameda Creek (Alameda County), and 

Coyote Creek (Santa Clara County) (Figure 1).  Agriculture, livestock farming and ranching, 

parklands, along with urban development are the common land uses in the stratum.   

 

Attribute Results 

Similar to the coast side of the Bay, the Interior San Francisco Bay Diversity Stratum is heavily 

impacted with 86% of attribute indicators rated Poor or Fair and nearly half (48%) rated Poor 

(Figure 2 and Table 3).   Overall, attribute ratings were similar to those for the Coastal San 

Francisco Bay stratum with notable differences for hydrology (impervious surfaces) and 

passage/migration (Table 3).   Estuary ratings for summer rearing juveniles were Poor for all 

populations.  Based on the number of Poor ratings alone, Coyote Creek (62%) is the most 

impacted population in the stratum.       

 

Life Stage Results 

All life stages in the Interior San Francisco Bay stratum are severely impacted with 88% or more 

attribute indicator ratings reported as Poor or Fair (Figure 12 and Table 4).  Adults are the most 

impacted life stage with 92% of indicators rated Poor or Fair followed closely by smolts (91%) 

and winter rearing juveniles (90%).  The high percentages of Poor and Fair ratings are attributed 

to the overall degraded quality of multiple habitat attributes and watershed processes impacting 

each life stage throughout the stratum. 
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Figure 12:  Attribute Indicator Ratings for the Interior San Francisco Bay Diversity Stratum 

Conservation Targets. 

 

Threat Results 

According to the CAP analysis 44% of the threats are considered Very High or High to steelhead 

populations in the Interior San Francisco Bay Diversity Stratum (Figure 13).   Water diversions 

and impoundments, residential and commercial development, roads and railroads, and channel 

modification were rated the most severe threats.  Urban development in the Interior San Francisco 

Bay stratum is less extensive and concentrated than in the Coastal San Francisco Bay stratum.  As 

a result, land uses such as agriculture, livestock farming and ranching, and mining remain with 

some populations rated Very High or High for these threats (Figure 13 and Table 5).  Some threats 

were considered not applicable for some populations in the Interior San Francisco Bay Diversity 

Stratum including Hatcheries and Aquaculture.  
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Figure 13:  Threat ratings for the Interior San Francisco Bay Diversity Stratum. 
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DPS CAP VIABILITY RESULTS 

Attributes 

Throughout the DPS and across life stages, indicators most impacted are those associated 

estuary/lagoon quality and extent, habitat complexity, sediment quality and quantity, and 

sediment transport (road density, streamside road density) (Table 3).  Overall, timber harvest was 

rated Fair or better in all populations throughout the DPS with most rated Good or Very Good, 

and indicators associated with hydrology, passage/migration, viability, and water quality are 

more impacted in strata draining to San Francisco Bay (Table 3).  Riparian tree diameter was rated 

Poor in all populations north of San Francisco Bay and Fair or better in most populations south 

of San Francisco Bay (exceptions being San Francisquito and Coyote creeks).  Substrate quality in 

relation to food productivity is a concern for multiple life stages in many populations throughout 

the DPS, particularly in the Santa Cruz Mountains Diversity Stratum. Water temperatures for 

smoltification were rated Fair or better in all populations.  
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Table 3:  CCC steelhead DPS CAP Viability Summary by Attribute. 
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Summer Rearing Juveniles Estuary/Lagoon Quality & Extent P P P F F P P P P P F F F F P F F P P P P P P P P P P P

Smolts Estuary/Lagoon Quality & Extent F F P F F F F F F P F G F P F F P P F P P P F F F F P P

Adults Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P P P P F P P P P F F P P F P P F F P P P F P P F

Summer Rearing Juveniles Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P P P P F P P P P F F P P F P P F F P P P F P F F

Winter Rearing Juveniles Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P P P P F P P P F F F P P F P P F F P P P F P F F

Adults Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P P F P F P P P P P F P P P G P P P P P P P P P P P

Summer Rearing Juveniles Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P P F P F P P P P P F P P P G P P P P P P P F P F P

Winter Rearing Juveniles Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P P F P F P P P P P F P P P G P P P P P P P P P F P

Summer Rearing Juveniles Habitat Complexity Percent Primary Pools F F G P G P P F P P P P G G F F P P P F F G P P P G F P

Adults Habitat Complexity Pool/Riffle/Flatwater Ratio G P F P F P F F P P F G G F F P P P P F F F P P F P F P

Summer Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio G P F P F P F F P P F G G F F P P P P P F G P P F P F P

Winter Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio G P F P F P F F P P F G G F F P P P P F F F P P F P F P

Adults Habitat Complexity Shelter Rating F P P P F P P P P P P P P F P P P P P F F F P P P P F F

Summer Rearing Juveniles Habitat Complexity Shelter Rating F P P P P P P P P P P P P F P P P P P P F F P P P P F F

Winter Rearing Juveniles Habitat Complexity Shelter Rating F F P P P P P P P P P P P F P P P P P P F P P P P P F F

Smolts Habitat Complexity Shelter Rating F P P P F P P P P P P P P P P P P P P P F F P P P P P F

Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) F P F G F F F P F P P F G F P P G P P F F F P F P P P P

Eggs Hydrology Flow Conditions (Instantaneous Condition) V F G G G G F P F F F G V V F F F F F F G F G F F F P G

Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) F P G G G F F F F P F G G V F P V P F P P F G F F F P P

Watershed Processes Hydrology Impervious Surfaces V V V V V F V V V V V V V V G F V P P P P F F G G V G P

Summer Rearing Juveniles Hydrology Number, Condition and/or Magnitude of Diversions F F F G F G F F F P P F G F P P G F F P F F G F F F P P

Smolts Hydrology Number, Condition and/or Magnitude of Diversions F F F G F F F F F P P F G F F G G P F P F F G F F F P P

Adults Hydrology Passage Flows V G F G F F F F F P F G V G G V V F P F F F F F F F P F

Smolts Hydrology Passage Flows G F V F V F F F F P F F V V F V V F P F F G G F F F P F

Eggs Hydrology Redd Scour G P F G F F F F F P G F F P P P F P F F G F P F F F F F

Watershed Processes Landscape Patterns Agriculture V F V V V G P V V P V V V V V V V V F V V V G G G G V V

Watershed Processes Landscape Patterns Timber Harvest F G G V V G V G V V V V V G V V V V V V V V V G V V V V

Watershed Processes Landscape Patterns Urbanization V P P V G P V V G P V V V V P P P P P P P P P P P G F P

Adults Passage/Migration Passage at Mouth or Confluence G G G V G F F F G P G G V G G G G P P F G F F P F G F G

Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence G P G G G G P F F P F G V G F G G P F F G G P P F G F G

Smolts Passage/Migration Passage at Mouth or Confluence G P G V G V V F G P F G V G G V G P F F G G F P F G F G

Adults Passage/Migration Physical Barriers G F G V V G V V F F G G V V F V F P F P P P F G V G P P

Summer Rearing Juveniles Passage/Migration Physical Barriers G P V G V V V F F F G G V G G V G P F P P F G G V G P P

Winter Rearing Juveniles Passage/Migration Physical Barriers G G V V V G G F G F G G V G G V F P G P P F G G V G P P

Summer Rearing Juveniles Riparian Vegetation Canopy Cover F V G F V P F P P F G G G V V V G P P F G P F P G P F F

Watershed Processes Riparian Vegetation Species Composition G F F F F P G F P F G G V G G G G F P F F P F F P F F F

Adults Riparian Vegetation Tree Diameter (North of SF Bay) P P P G P P P P P NA NA NA NA NA NA NA NA P P NA NA NA P P P P NA NA

Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) P P P G P P P P P NA NA NA NA NA NA NA NA P P NA NA NA P P P P NA NA

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) P P P G P P P P P NA NA NA NA NA NA NA NA P P NA NA NA P P P P NA NA

Adults Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA NA NA NA P G G F F G G F NA NA F F P NA NA NA NA F P

Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA NA NA NA F G G F F G G F NA NA F F P NA NA NA NA F P

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA NA NA NA F G G F F G G F NA NA F F P NA NA NA NA F P

Eggs Sediment Gravel Quality (Bulk) G F G F G P F F F P P F F F P P P F P P F F F P F P F P

Eggs Sediment Gravel Quality (Embeddedness) G P G P F P P F P P P V P F P P P F P P F F P G F P F P

Adults Sediment Quantity & Distribution of Spawning Gravels V P G P G P G G G P G F V V V F P P P P F F F P F P F P

Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) G P G P F P P F P P P V P F P P P F P F F F P G F P F P

Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) G P G F F P P F P P P V P F P P P F P F F F P G F P F P

Watershed Processes Sediment Transport Road Density G P F V F P G V F G F F G V P P P P P P P P P P P G F P

Watershed Processes Sediment Transport Streamside Road Density (100 m) P P P P P P P P G P P P P P P P P P P P P P P P P P P P

Smolts Smoltification Temperature F G F G G F G G V G V G G G G G G F F G V G F G F F F F

Adults Velocity Refuge Floodplain Connectivity G P F F P P G F P P F G G G F F P P P P F F F F P P P F

Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity G P F F P P F F F F F F G G F P P P P F F F P F P P P P

Smolts Viability Abundance F P F G G F F F F P P P F F P P P P P P P P P P F P P P

Adults Viability Density F P F F G P F F F P F F F F F F F P P P P P P F F P P F

Summer Rearing Juveniles Viability Density F F F G F F F F F F F F F F F G P P P P P P P F F P P P

Summer Rearing Juveniles Viability Spatial Structure G G G F G G P G F F G V F V V G G F F P P G G F F G P P

Summer Rearing Juveniles Water Quality Temperature (MWMT) G F F G F P F F P G G G G G G G G P P F F G F F P P P F

Adults Water Quality Toxicity G F G F G P F F F F F G F G F F F P F P P P F F F F F P

Summer Rearing Juveniles Water Quality Toxicity F P G F G F F F F F F F P G F F F P F P P P F F F F F P

Winter Rearing Juveniles Water Quality Toxicity F F G F G F F F F F F G F G F F F P F P P P F F F F F P

Smolts Water Quality Toxicity G F G F G F F F F F F G F G F F F P F P P P F F F F F P

Adults Water Quality Turbidity G F P F G F F F F P P P F F F F P F F F F F G F P F P P

Summer Rearing Juveniles Water Quality Turbidity V F G G V G G F F F G G G G G G G F F F F F G F F F F P

Winter Rearing Juveniles Water Quality Turbidity F F P P G G F F F P P P F F F F P F F F F F P G P F F P

Smolts Water Quality Turbidity G F F G G G F F F P P P F F F F P F F F F P F F P P F P

Interior S. F. BayCCC Steelhead by Diversity Strata and Population North Coastal Interior Santa Cruz Mountains Coastal S. F. Bay
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Table 4:  CCC steelhead DPS CAP Viability Summary by Conservation Target. 

  

 

Life Stages 

Based on the CAP viability results, all CCC steelhead life stages are impaired (Table 4 and Figure 

14).  Winter rearing juveniles were the most impaired life stage across the DPS with 85% of all 
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Adults Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P P F P F P P P P P F P P P G P P P P P P P P P P P

Adults Habitat Complexity Pool/Riffle/Flatwater Ratio G P F P F P F F P P F G G F F P P P P F F F P P F P F P

Adults Habitat Complexity Shelter Rating F P P P F P P P P P P P P F P P P P P F F F P P P P F F

Adults Hydrology Passage Flows V G F G F F F F F P F G V G G V V F P F F F F F F F P F

Adults Passage/Migration Passage at Mouth or Confluence G G G V G F F F G P G G V G G G G P P F G F F P F G F G

Adults Passage/Migration Physical Barriers G F G V V G V V F F G G V V F V F P F P P P F G V G P P

Adults Riparian Vegetation Tree Diameter (North of SF Bay) P P P G P P P P P NA NA NA NA NA NA NA NA P P NA NA NA P P P P NA NA

Adults Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA NA NA NA P G G F F G G F NA NA F F P NA NA NA NA F P

Adults Sediment Quantity & Distribution of Spawning Gravels V P G P G P G G G P G F V V V F P P P P F F F P F P F P

Adults Velocity Refuge Floodplain Connectivity G P F F P P G F P P F G G G F F P P P P F F F F P P P F

Adults Water Quality Toxicity G F G F G P F F F F F G F G F F F P F P P P F F F F F P

Adults Water Quality Turbidity G F P F G F F F F P P P F F F F P F F F F F G F P F P P

Adults Viability Density F P F F G P F F F P F F F F F F F P P P P P P F F P P F

Eggs Hydrology Flow Conditions (Instantaneous Condition) V F G G G G F P F F F G V V F F F F F F G F G F F F P G

Eggs Hydrology Redd Scour G P F G F F F F F P G F F P P P F P F F G F P F F F F F

Eggs Sediment Gravel Quality (Bulk) G F G F G P F F F P P F F F P P P F P P F F F P F P F P

Eggs Sediment Gravel Quality (Embeddedness) G P G P F P P F P P P V P F P P P F P P F F P G F P F P

Summer Rearing Juveniles Estuary/Lagoon Quality & Extent P P P F F P P P P P F F F F P F F P P P P P P P P P P P

Summer Rearing Juveniles Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P P P P F P P P P F F P P F P P F F P P P F P F F

Summer Rearing Juveniles Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P P F P F P P P P P F P P P G P P P P P P P F P F P

Summer Rearing Juveniles Habitat Complexity Percent Primary Pools F F G P G P P F P P P P G G F F P P P F F G P P P G F P

Summer Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio G P F P F P F F P P F G G F F P P P P P F G P P F P F P

Summer Rearing Juveniles Habitat Complexity Shelter Rating F P P P P P P P P P P P P F P P P P P P F F P P P P F F

Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) F P F G F F F P F P P F G F P P G P P F F F P F P P P P

Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) F P G G G F F F F P F G G V F P V P F P P F G F F F P P

Summer Rearing Juveniles Hydrology Number, Condition and/or Magnitude of Diversions F F F G F G F F F P P F G F P P G F F P F F G F F F P P

Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence G P G G G G P F F P F G V G F G G P F F G G P P F G F G

Summer Rearing Juveniles Passage/Migration Physical Barriers G P V G V V V F F F G G V G G V G P F P P F G G V G P P

Summer Rearing Juveniles Riparian Vegetation Canopy Cover F V G F V P F P P F G G G V V V G P P F G P F P G P F F

Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) P P P G P P P P P NA NA NA NA NA NA NA NA P P NA NA NA P P P P NA NA

Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA NA NA NA F G G F F G G F NA NA F F P NA NA NA NA F P

Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) G P G P F P P F P P P V P F P P P F P F F F P G F P F P

Summer Rearing Juveniles Water Quality Temperature (MWMT) G F F G F P F F P G G G G G G G G P P F F G F F P P P F

Summer Rearing Juveniles Water Quality Toxicity F P G F G F F F F F F F P G F F F P F P P P F F F F F P

Summer Rearing Juveniles Water Quality Turbidity V F G G V G G F F F G G G G G G G F F F F F G F F F F P

Summer Rearing Juveniles Viability Density F F F G F F F F F F F F F F F G P P P P P P P F F P P P

Summer Rearing Juveniles Viability Spatial Structure G G G F G G P G F F G V F V V G G F F P P G G F F G P P

Winter Rearing Juveniles Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P P P P F P P P F F F P P F P P F F P P P F P F F

Winter Rearing Juveniles Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P P F P F P P P P P F P P P G P P P P P P P P P F P

Winter Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio G P F P F P F F P P F G G F F P P P P F F F P P F P F P

Winter Rearing Juveniles Habitat Complexity Shelter Rating F F P P P P P P P P P P P F P P P P P P F P P P P P F F

Winter Rearing Juveniles Passage/Migration Physical Barriers G G V V V G G F G F G G V G G V F P G P P F G G V G P P

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) P P P G P P P P P NA NA NA NA NA NA NA NA P P NA NA NA P P P P NA NA

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA NA NA NA F G G F F G G F NA NA F F P NA NA NA NA F P

Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) G P G F F P P F P P P V P F P P P F P F F F P G F P F P

Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity G P F F P P F F F F F F G G F P P P P F F F P F P P P P

Winter Rearing Juveniles Water Quality Toxicity F F G F G F F F F F F G F G F F F P F P P P F F F F F P

Winter Rearing Juveniles Water Quality Turbidity F F P P G G F F F P P P F F F F P F F F F F P G P F F P

Smolts Estuary/Lagoon Quality & Extent F F P F F F F F F P F G F P F F P P F P P P F F F F P P

Smolts Habitat Complexity Shelter Rating F P P P F P P P P P P P P P P P P P P P F F P P P P P F

Smolts Hydrology Number, Condition and/or Magnitude of Diversions F F F G F F F F F P P F G F F G G P F P F F G F F F P P

Smolts Hydrology Passage Flows G F V F V F F F F P F F V V F V V F P F F G G F F F P F

Smolts Passage/Migration Passage at Mouth or Confluence G P G V G V V F G P F G V G G V G P F F G G F P F G F G

Smolts Smoltification Temperature F G F G G F G G V G V G G G G G G F F G V G F G F F F F

Smolts Water Quality Toxicity G F G F G F F F F F F G F G F F F P F P P P F F F F F P

Smolts Water Quality Turbidity G F F G G G F F F P P P F F F F P F F F F P F F P P F P

Smolts Viability Abundance F P F G G F F F F P P P F F P P P P P P P P P P F P P P

Watershed Processes Hydrology Impervious Surfaces V V V V V F V V V V V V V V G F V P P P P F F G G V G P

Watershed Processes Landscape Patterns Agriculture V F V V V G P V V P V V V V V V V V F V V V G G G G V V

Watershed Processes Landscape Patterns Timber Harvest F G G V V G V G V V V V V G V V V V V V V V V G V V V V

Watershed Processes Landscape Patterns Urbanization V P P V G P V V G P V V V V P P P P P P P P P P P G F P

Watershed Processes Riparian Vegetation Species Composition G F F F F P G F P F G G V G G G G F P F F P F F P F F F

Watershed Processes Sediment Transport Road Density G P F V F P G V F G F F G V P P P P P P P P P P P G F P

Watershed Processes Sediment Transport Streamside Road Density (100 m) P P P P P P P P G P P P P P P P P P P P P P P P P P P P
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indicator ratings reported as Poor or Fair (49% Poor), followed by eggs (80%), summer rearing 

juvenile (77%), and smolts (76%) (Figure 14).  Watershed processes, on a DPS level, had a 

combined 49% of attribute indicators reported as Poor or Fair (Figure 14), of which 35% were 

rated as Poor.   

 

 

Figure 14:  Attribute Indicator ratings for the CCC steelhead DPS by life stage. 

 

Adult Attribute Results:  Across the DPS, adults had a high percentage (80%) of Poor or Fair 

ratings with the most notable exceptions being passage flows, passage at mouth or confluence, 

physical barriers (except for many San Francisco Bay populations), and the quality and 

distribution of spawning gravels in some populations (Figure 15 and Table 4).  The four indicators 

of greatest concern, based on the percentage of Poor ratings alone were large wood frequency, 

shelter rating, floodplain connectivity, and pool/riffle/flatwater ratio (Table 4).  Riparian tree 

diameter was rated Poor for all populations north of San Francisco Bay, and viability (density) 

was rated Poor in 39% of populations overall. 
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Eggs Attribute Results:  Of the four indicators assessed for the egg life stage, the most concerning 

based on the percentage of Poor ratings was gravel embeddedness followed by gravel quantity 

(Figure 16).  However, redd scour and gravel quantity received the highest percentage of Poor 

and Fair ratings combined (86%). 

 

Summer Rearing Juvenile Attribute Results:  Across the DPS, 77% of attribute indicators were 

rated Poor or Fair (Figure 17).  The most impaired indicators across the DPS were estuary/lagoon 

(quality and extent), habitat complexity (large wood frequency, percent primary pools, and 

shelter rating), riparian vegetation (tree diameter north of San Francisco Bay), and gravel 

embeddedness (Figure 17 and Table 4).  Indicators associated with hydrology (instantaneous 

conditions, number and magnitude of diversions), passage/migration (passage at mouth or 

confluence, physical barriers), and viability (spatial structure) were rated more favorably 

throughout the DPS but in general were rated worse in the southern half of the stratum (Table 4).   

 

Winter Rearing Juvenile Viability Results:  Winter rearing juveniles, the most impaired life stage 

in the DPS with 85% of its attribute indicators rated Poor or Fair, are largely impacted by poor 

over-wintering habitat quality (i.e., lack of habitat complexity) (Figure 18 and Table 4).  As with 

summer rearing juveniles, shelter rating was the most impacted attribute indicator with all 

populations rated Poor or Fair, of which 82% were rated Poor.  Riparian tree diameter was rated 

Poor for all populations north of San Francisco Bay and 58% of populations overall (Figure 18 and 

Table 4).  The decline of large diameter trees within the riparian zone has, in part, contributed to 

the impaired quality of in-stream habitat complexity throughout the DPS, particularly north of 

San Francisco Bay.      

 

Smolt Attribute Results:   As with winter and summer rearing juveniles, shelter rating was rated 

Poor or Fair for the smolt life stage in all populations of which 82% were rated Poor (Figure 19 

and Table 4).  The quality and extent of estuary/lagoon habitat was also identified as a serious 

impairment for the smolt life stage with all populations rated Poor or Fair except for Pescadero 

(Good).  Other impaired indicators for the smolt life stage included viability (low abundance), 
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water quality (toxicity, turbidity) in the Coastal San Francisco Bay Diversity Stratum, and 

hydrology (the number and magnitude of diversions).       

 

Watershed Processes:  Across the DPS, 49% of watershed processes were rated Poor or Fair, of 

which 35% were rated Poor.  The most impacted was streamside road density which was rated 

Poor for all but one population (Upper Russian River, Good) (Figure 20).  Roads density and 

urbanization were rated Poor or Fair in many populations throughout the DPS particularly in the 

diversity strata surrounding San Francisco Bay.  The only watershed process that did not receive 

a Poor rating was timber harvest and only one population was rated Fair, Austin Creek (Table 4). 
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Figure 15:  Attribute Indicator ratings for the Adult life stage. 
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Figure 16:  Attribute Indicator ratings for the Egg life stage.  

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

56



 

Figure 17:  Attribute Indicator ratings for the Summer Rearing Juvenile life stage. 
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Figure 18:  Attribute Indicator ratings for the Winter Rearing Juvenile life stage. 
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Figure 19:  Attribute Indicator ratings for Smolt life stage. 

 

 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

59



 

Figure 20:  Attribute Indicator ratings for Watershed Processes. 
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DPS CAP THREAT RESULTS 

Table 5 summarizes the CAP threat results across the DPS.  Based on the combined percentage of 

Very High or High ratings the most significant threats to steelhead populations in the CCC DPS 

are channel modification, residential and commercial development, roads and railroads, and 

water diversions and impoundments (Figure 21).  Of these, water diversions and impoundments 

received the greatest number of Very High ratings, all of which were in populations south of the 

Golden Gate where annual precipitation and summer stream flows are generally less than in 

populations farther north (Table 5).  Threats of low concern throughout the DPS were fishing and 

collecting as well as hatcheries and aquaculture (with the exception of Scott Creek), which were 

consistently rated Low, Medium, or Not Applicable.      
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Table 5:  CCC steelhead DPS Threat Summary Table, where L=low, M=medium, H=high, and VH=very high threat.  Cells with [-] 
were not rated or not applicable. 
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Figure 21:  Threat ratings for the CCC steelhead DPS
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DPS LEVEL RECOVERY ACTIONS 
The following recovery actions are DPS-wide recovery actions.  DPS-wide recovery actions are 

recommendations that are designed to address widespread and often multiple threat sources 

across the range, such as the inadequate implementation and enforcement of local, state, and 

federal regulations.  
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POPULATION LEVEL RESULTS AND 
RECOVERY ACTIONS 
As described in detail in Volume I, Chapter 4 (Methods) of the Plan, NOAA’s National Marine 

Fisheries Service (NMFS) completed the following steps to develop this recovery plan: (1) 

selected populations for recovery scenarios using the framework provided by Bjorkstedt et al. 

(2005) and Spence et al. (2008 and 2012); (2) assessed current watershed habitat conditions; (3) 

identified ongoing and future stresses and threats to these populations and their habitats; and 

(4) developed site-specific and range-wide recovery actions.  For each population identified as

essential or supporting, we summarized the best available information from a variety of sources 

into a narrative that describes the species abundance and distribution, the history of land use, 

land management and current resources, and descriptions of the results of our analyses of 

current conditions and future threats. 

Populations were selected using a variety of criteria defined primarily by the Technical 

Recovery Team (Spence et al. 2008 and 2012), including extinction risk, population size, unique 

life history traits, connectivity between populations, habitat suitability, etc.  Essential 

populations are those expected to achieve a high probability of persisting over long periods of 

time (low risk of extinction), while additional supporting populations are  expected to either 

achieve a moderate probability of persisting (moderate risk of extinction) or to provide 

ESU/DPS stability by providing connectivity and redundancy.   

For each population, we estimated the amount of accessible habitat area (in kilometers). 

Estimates are based on a model that uses stream gradient, channel width, and discharge to 

define the area with the intrinsic potential (IP-km) to support salmonids (Bjorkstaedt et al. 

2005).  Where natural barriers, steep gradient changes, or stream flow dynamics were 

undetected by the model or where regional experts deemed areas unlikely to support spawning 
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(e.g., ephemeral reaches, reaches inundated by reservoirs or estuaries, or highly modified and 

irretrievable reaches), we made appropriate changes to modeled IP.   Using the Spence et al. 

(2008 and 2012) criteria and any revisions to IP habitat, spawner targets for each population 

were calculated using formulas for viable populations.  

 

Current watershed conditions and threats for essential and supporting populations were 

assessed using a method called Conservation Action Planning (CAP) (TNC 2007).  Conditions 

and threats were analyzed using a detailed set of spatial and ecological parameters described in 

Appendix D.   

 

The essential populations were analyzed using the full CAP protocol and individual CAP 

workbooks.  These detailed analyses identified an array of watershed habitat conditions, and 

ranked them using specific indicators developed from literature review.  Similarly, future 

threats were ranked based on available data and knowledge of the watersheds (Appendix D).  

The supporting populations were analyzed using an abbreviated rapid assessment protocol 

based on the CAP protocol.  These populations were analyzed in groups of ecologically similar 

Diversity Strata as defined by Spence et al. (2008 and 2012).  The rapid assessments utilized a 

subset of the factors analyzed in the full CAP protocol.    

 

Where we identified poor watershed conditions or high or very high threats, we identified 

recovery actions to improve conditions and abate/reduce a threats.  We organized actions into 

three levels:  Objective, Recovery Action and Action Step.  Objectives link the Recovery Actions 

and Action Steps to the five listing factors.  Organizing actions and actions steps to a specific 

listing factor allows improved and more direct tracking of the listing factors overtime.  

Recovery Actions were designed in general terms to improve conditions or abate specific 

threats.  If actions were broad in scope (e.g., work with State Water Resources Control Board), 

they were incorporated into the Stratum or ESU/DPS level actions.  Action steps are the most 

site-specific restoration or threat abatement action needed and are written to address a specific 

recovery action.  Action steps include additional required information such as cost, priority, etc.    
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For each action step, additional information was included such as the estimated time to 

implement the action, estimated costs, and likely recovery partners who could contribute to 

implementing the action. 

 

We present recovery actions in detailed implementation tables for each population and assign 

each action step as priority 1, 2, or 3.  Priority 1 actions must be taken to prevent extinction, or to 

identify actions needed to prevent extinction (55 FR 24296, June 15, 1990).  Priority 2 actions 

must be taken to prevent significant decline in population numbers, habitat quality, or other 

significant negative impacts short of extinction.  Priority 3 actions include all other actions 

necessary to provide for full recovery of the species.   

 

Populations are organized by Diversity Strata and then alphabetical within the Diversity 

Stratum (See Table of Contents). 
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Russian River Watershed Overview for CCC Steelhead 

The following functionally independent and potentially independent populations of the 
Russian River (Spence et al. 2012), selected to achieve a low extinction risk for recovery 
scenarios, were assessed using the CAP protocols: 

Essential Populations 
• Austin Creek (Potentially Independent)
• Green Valley Creek (Potentially Independent)
• Mark West Creek (Potentially Independent)
• Maacama Creek (Potentially Independent)
• Dry Creek (Potentially Independent)
• Upper Russian River (Functionally Independent)

In addition, a number of dependent populations of the Russian River selected to meet 
redundancy and occupancy criteria, were assessed using the Rapid Assessment protocols: 

Supporting Populations 

• North Coastal Diversity Stratum: Russian River Populations Rapid Assessment
o Willow Creek
o Sheephouse Creek
o Freezeout Creek
o Dutchbill Creek
o Porter Creek
o Hulbert Creek

• Interior Diversity Stratum Rapid Assessment
o Crocker Creek
o Gill Creek
o Miller Creek
o Sausal Creek

The following sections provide a general overview of the abundance and distribution of CCC 
steelhead, history of land use, current resources and land management, and a brief summary of 
the CAP viability, current conditions, and threats results for the Russian River Watershed.  
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Abundance and Distribution 
Information on the historic abundance and distribution of adult steelhead in the Russian River 
watershed are limited and poorly understood.  Historically, winter-run (winter) steelhead are 
thought to have spawned and reared in the 6 independent populations, 10 dependent 
populations, the mainstem and all 240 named tributaries in the Russian River Watershed (Figure 
1).  Like other coastal populations throughout California, steelhead use of the Russian River 
estuary was undoubtedly extensive with multiple life stages utilizing the estuary throughout the 
year.  The Potter Valley Project was completed in 1922, where regulated flow between Scott and 
Cape Horn dams via Lake Pillsbury has since provided year-round diversion of Eel River water 
into the East Fork Russian River.  The construction of Coyote Dam forming Lake Mendocino 
(1959) eliminated significant portions of historic spawning habitat for steelhead in the east fork 
of the Upper Russian River population, while the construction of Warm Springs Dam forming 
Lake Sonoma (1982) eliminated all but the lower 14 miles of the Dry Creek population. 
Augmentation from the Eel River diversion, together with regulated flows from the two large 
reservoirs have altered river discharge characteristics significantly, increasing the average 
summer base flows to exceeding 125 cfs (USACOE 1982).  Summer flows, once extremely low to 
intermittent, are greatly augmented and peak winter flows are artificially low under all but the 
highest flows. Aside from the loss of habitat upstream of the Coyote and Warm Springs Dams, 
which is estimated to be 143 and 159 miles respectively, steelhead remain widely distributed 
throughout the Russian River Watershed (Coey et al. 2002). 

Statistically robust estimates of past adult steelhead abundance within the Russian River 
watershed do not exist; instead, most estimates are either a best professional judgement by a state 
or local field biologist, or an imprecise analysis of partial or incomplete data sets.  That being said, 
a general trend of decreasing population abundance is apparent.  In fact, the estimated number 
of returning adult steelhead within the Russian River watershed has likely dropped precipitously 
during the past several decades, from  65,000 in the 1960s to 1,750-7,000 in the 1990s (See Tables 
18 and 19 in Busby et al. 1996).  Based on amount of historic habitat available in the watershed, 
Spence et al., (2012) estimates the historic run size approximated 40,000 adults per year.  There 
are three long-term data series of adult returns to the Russian River Watershed— counts of 
hatchery fish at Warm Springs Hatchery (WSH) (Figure 2) and Coyote Valley Fish Facility (CVFF) 
(Figure 3), the two hatcheries operated by CDFW below the two reservoirs, and ladder counts at 
the rubber inflatable Mirabel Dam, operated by Sonoma County Water Agency since 2000 (Figure 
4).  
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Figure 1:  Russian River watershed overview map 
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Based on these records, and assuming the historic run size estimates above, steelhead runs in the 
Russian River Watershed have declined substantially with a precipitous decline since the 1960s.  
Annual adult returns to WSH have ranged from 423 in 1991 to 6,873 in 2004, and to CVFF from 
371 in 2009 to 4,964 in 2004 (Figures 1 and 2). Overall, the trend of adult returns to the Russian 
has improved since the 1980’s with recent peak counts in the mid-1990’s and mid-2000’s, and 
lowest counts in early 1990’s and late 2000’s. More recently, counts at SCWA Mirabel Dam which 
includes a video camera (which allow a partial counting of the run until turbidity and high flows 
prohibit counting), have incorporated wild fish into the picture, allowing an estimate of  hatchery 
to wild fish to be made 4:1 in 2013, (Shawn Chase, SCWA, personal communication). Presumably, 
as a larger proportion of hatchery fish are released into Dry Creek, and the bulk of steelhead 
habitat resides in the upper river, the upper river may have a comparably larger wild component. 
Overall the Russian River population remains at a moderate risk of extinction (Spence et al. 2012). 
 

 
Figure 2:  Adult steelhead returns counted at the Warm Spring Fish Hatchery 1980-81 on Dry 
Creek, 1980-81 through 2012-2014.   
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Figure 3:  Adult steelhead returns counted at the Coyote Valley Fish Facility on the East Branch 
of the Russian River, 1992-93 through 2012-14.  
 

 
Figure 4:  Adult steelhead observed at the Mirabel Dam Fish ladder on the middle reach of the 
Russian River, 2000-2012 (years without data indicate video counter was pulled prior to 
steelhead run).  
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History of Land Use 
The Russian River Watershed is centrally located in California and the largest watershed within 
the CCC Steelhead ESU, with a drainage area of approximately 1,485 square miles 
(approximating almost 1 million acres) covering 12 major subbasins populations spanning two 
counties (Figure 3).  The basin’s fog-influenced coastal region, which extends 10 miles inland, 
typically has cool summers and abundant summer fog moisture. The drier interior region, on the 
other hand, experiences hot, dry summers with temperatures increasing to upwards of 100º F in 
the northeastern valleys most isolated from coastal influence (Coey et al. 2002).  Winter 
temperatures can reach the low 20ºs F, though snowfall is uncommon, and rainfall in the basin 
ranges from 22-80 inches, with a basin-wide average of 41 inches (SEC 1996). The Franciscan 
lithology is very unstable and landslides are common throughout most mountain regions within 
the basin.   
 
The history of resource use in the Russian River area began with the Pomo Indians, who occupied 
the river basin for as long as 5,000 years prior to European settlement, living in numerous 
settlements of up to 1,000 people (Wilson 1990). These tribes altered their environment with the 
regular burning of oak woodlands and grasslands as a means of promoting new growth of their 
food sources and increasing wildlife habitat. In the late 1700's, the Spanish landed at Bodega Bay 
to find the river basin a virtual paradise, followed by the Russians who established colonies at 
Fort Ross and Bodega Bay in the 1800’s (Ferguson 1931). 
 
The arrival of many land-hungry “American” settlers soon decimated the Native Americans 
living in villages throughout the river valley (Wilson 1990), and at that time, the sheer size and 
density of the old growth redwood forests were almost unfathomable. In 1865 intensive logging 
in the lower watershed began with the outside markets, dramatically boosting the production of 
the timber industry (Stindt 1974). Salmon (Chinook, coho and pink) and steelhead were once so 
prevalent in the Russian River that they supported a commercial fishery (USBOFF 1888).  Cannery 
records give no mention of species, but fish weighed between eight and 20 pounds, suggesting 
steelhead were a large part of the catch.  In 1888, 183,597 pounds of fish were caught near Duncan 
Mills for cannery and personal use (USBOFF 1888).  Assuming an average fish weight of 12 
pounds, 15,300 fish were taken (Coey et al. 2002). 
  
Prolific Russian River steelhead runs once ranked as the third largest in California behind the 
Klamath and Sacramento rivers (USCOE 1982). During the 1930’s and on through the 1950’s, the 
Russian River was renowned as one of the world’s finest steelhead rivers, and a healthy economy 
thrived on the sport fishing activity.  Estimates of the sport catch of steelhead ranged from 15,000 
in 1937 (Burghduff 1937), to 25,000 in 1957 (Christensen 1957). A population estimate of 57,000 
steelhead in the Russian River was given in 1957 by Prolysts Inc and Beak Consultants Inc (1984).   
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Although logging and fishing continued through the early 20th Century, three of the more 
significant anthropogenic changes to the watershed during this period were the construction of 
the two dams as discussed previously, which were constructed without fish ladders, and the 
advent of gravel mining in the 1940’s to supply a burgeoning population and hunger for 
aggregate in the SF Bay Area.  
 
Most of the land along the Russian River was already under cultivation by 1900 (SEC 1996) and 
this early agriculture focused mainly on the production of grapes, apples, hops and prunes. 
Farmers removed riparian vegetation and filled in sloughs and side channels in order to 
maximize their usable agricultural lands. These practices continued until the late 1940’s when 
very few wetlands remained (SEC 1996).  At that time, the river valley was leveled, creeks were 
channelized and, in an attempt at flood control, agricultural operations began removing small in-
channel islands and gravel bars. In the 1940's in-channel gravel extraction began and, in the years 
to follow, the production of sand and gravel was the principal industry from Healdsburg through 
Ukiah. The removal of Russian River gravels from in-channel was used for concrete construction 
and roads from Santa Rosa to Ukiah and throughout the entire Bay Area.  “In the 1950s, bank 
stabilization measures began in response to headcutting, with the river bottom dropping as much 
as 22’ in the middle reach” (SEC 1996). Ultimately, these practices resulted in mass channelization 
of the mainstem. 
 
In the 1970's, in-channel gravel mining slowed and operations moved to the adjacent terraces 
where floodplain pits are constructed amidst agricultural operations. Agriculture is still the 
dominant land use within the basin, with the recent trend being conversion of historic crop lands, 
livestock, dairy lands, and forest lands to vineyards. Today, the upper reaches of the Russian 
River flow south through southern Mendocino County and the towns of Redwood Valley, 
Calpella, Ukiah, and Hopland south to Sonoma County, and the towns of Healdsburg, Windsor 
and Santa Rosa, which support a highly productive and successful wine growing region which is 
supported by a healthy and economically valuable tourism industry.  
 
Throughout the 20th Century, both coho and Chinook salmon and steelhead were propagated and 
released into the Russian River.  In 2001 NMFS recommended ceasing Chinook spawning at WSH 
and CVFF due to concerns over genetic bottlenecking from too few returning adult fish (NMFS 
2008). Today, both steelhead and coho salmon are reared and released at the facilities according 
to a Hatchery and Genetic Management Plan. 
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Current Resources and Land Management 
Approximately 92% of the Russian River Watershed is privately owned, with the remaining 
managed as federal, state and county lands.  A majority of the federally managed lands are within 
the jurisdiction of BLM and USCOE dam recreation areas.  
 
Nearly 38% of the watershed is forested with montane hardwoods, annual grasslands (18%), 
shrub (9%) and Douglas fir (7%) being the most common forest communities. Urban areas 
represent less than 7% of the watershed area with the largest developments located inland in 
developed floodplain areas of the Santa Rosa plain.  Agriculture, which comprises 13 percent of 
the land acreage within the Russian River watershed, is predominantly located in low-lying, flat 
landscapes adjacent to and within the historic floodplain of the Russian River mainstem. 
 

The Russian River Estuary 
The Russian River estuary is utilized by every steelhead in the Russian River Watershed at some 
point in its lifecycle.  Some use the lagoon extensively (over one year) while other use it for brief 
transition periods coming or going to the sea.  Thus the Russian River estuary is especially 
important in the recovery of multiple populations.  Past management activities within the 
Russian River estuary have likely degraded parr and smolt steelhead rearing habitat.  The altered 
flow regimes caused by regulated flows out of Coyote Dam and Lake Sonoma has changed the 
natural hydrology of the Russian River mainstem and estuary, and artificial breaching of the 
barrier beach at the mouth of the river is often required to prevent flooding adjacent to the 
estuary.  Prior to these projects, the river’s estuary likely closed during summer months with a 
barrier beach that formed a large freshwater lagoon, providing high-quality rearing habitat for 
steelhead and coho salmon (NMFS 2008).  The elevated Dry Creek flows present a challenge to 
managing water levels in the lagoon, requiring a balance between flooding adjacent low lying 
properties in Jenner and providing highly productive summer rearing habitat for juvenile 
salmonids, including steelhead.  Recent monitoring conducted by SCWA indicate that a large 
number of juvenile steelhead originating in Austin Creek utilize the Russian River estuary for 
extended juvenile rearing at a much greater rate than the six other Russian River steelhead 
populations.  This heavy reliance on estuarine rearing may be due to Austin Creeks' proximity to 
the estuary. 
 
Estuarine residency has been shown to improve juvenile salmonid growth rates, which can, in 
turn, increase ocean survival and return rates of adult salmonids.  The NMFS (2008) Russian River 
Biological Opinion calls for implementation of a suite of measures by the Sonoma County Water 
Agency to improve conditions for rearing juvenile steelhead including modification of its 
approach to managing water levels and flood protection in the Russian River estuary.  These 
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activities should be implemented to improve estuarine habitat.  Monitoring of estuarine water 
quality, fisheries, aquatic biota, and physical conditions in the estuary (depth, beach contours, 
etc.), continued public education, and full implementation of recommended alternatives in the 
Biological Opinion are all important elements to estuarine health and are critical elements to the 
recovery of Austin Creek steelhead, as well as all other populations of steelhead and Chinook in 
the Russian River basin. 
 

Salmonid Viability and Habitat Conditions 
A summary of attributes and indicator ratings for Russian River populations of CCC steelhead 
are presented in Table 1 and Table 2.  Across the Russian River Watershed, attribute indicators 
frequently rated Poor for multiple populations and life stages were:   

• Estuary: Quality and Extent;  
• Habitat Complexity:  Percent Primary Pools & Pool/Riffle/Flatwater Ratios; 
• Habitat Complexity:  Large Wood & Shelter; 
• Riparian Vegetation: Tree Diameter; 
• Sediment: Gravel Quality Embeddedness; 
• Sediment Transport: Road Density;  

 
Across all populations in the Russian River Watershed, winter rearing juveniles are the most 
threatened life stage with 82% of attribute indicators rated Poor or Fair, and 41% rated as Poor 
alone (Figure 5).  Summer rearing juveniles are a close second with 80% of attribute indicators 
rated Poor or Fair, of which 39% were rated Poor.  Of the Watershed Processes, streamside road 
density was identified as the most significant impact to instream and riparian habitat quality with 
all populations except Upper Russian River rated Poor (Table 2). Urbanization was also rated 
Poor for the Mark West and Green Valley Creek populations.  The extent and impact of passage 
barriers, impervious surfaces, and timber harvest within tributary populations are minimal today 
as all populations were rated Fair or better with many rated Good or Very Good. 
 
The Russian River populations are split between the two diversity strata of the North Coastal and 
Interior. The ESU and Diversity Strata results from the CAP viability analysis are described in 
greater detail in the section above, CCC steelhead CAP results.  Population-specific results are 
described below in the population profiles and rapid assessments. 
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Table 1:  CCC steelhead DPS CAP Viability Summary by Attribute for Russian River 
populations. 
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Summer Rearing Juveniles Estuary/Lagoon Quality & Extent P P P P P P

Smolts Estuary/Lagoon Quality & Extent F F F F F F

Adults Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P F P

Summer Rearing Juveniles Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P F P

Winter Rearing Juveniles Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P F P

Adults Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P F P P

Summer Rearing Juveniles Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P F P P

Winter Rearing Juveniles Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P F P P

Summer Rearing Juveniles Habitat Complexity Percent Primary Pools F F P P F P

Adults Habitat Complexity Pool/Riffle/Flatwater Ratio G P P F F P

Summer Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio G P P F F P

Winter Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio G P P F F P

Adults Habitat Complexity Shelter Rating F P P P P P

Summer Rearing Juveniles Habitat Complexity Shelter Rating F P P P P P

Winter Rearing Juveniles Habitat Complexity Shelter Rating F F P P P P

Smolts Habitat Complexity Shelter Rating F P P P P P

Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) F P F F P F

Eggs Hydrology Flow Conditions (Instantaneous Condition) V F G F P F

Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) F P F F F F

Watershed Processes Hydrology Impervious Surfaces V V F V V V

Summer Rearing Juveniles Hydrology Number, Condition and/or Magnitude of Diversions F F G F F F

Smolts Hydrology Number, Condition and/or Magnitude of Diversions F F F F F F

Adults Hydrology Passage Flows V G F F F F

Smolts Hydrology Passage Flows G P F F F F

Eggs Hydrology Redd Scour G P F F F F

Watershed Processes Landscape Patterns Agriculture V F G P V V

Watershed Processes Landscape Patterns Timber Harvest F G G V G V

Watershed Processes Landscape Patterns Urbanization V P P V V G

Adults Passage/Migration Passage at Mouth or Confluence G G F F F G

Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence G P G P F F

Smolts Passage/Migration Passage at Mouth or Confluence G F V V F G

Adults Passage/Migration Physical Barriers G F G V V F

Summer Rearing Juveniles Passage/Migration Physical Barriers G P V V F F

Winter Rearing Juveniles Passage/Migration Physical Barriers G G G G F G

Summer Rearing Juveniles Riparian Vegetation Canopy Cover F V P F P P

Watershed Processes Riparian Vegetation Species Composition G F P G F P

Adults Riparian Vegetation Tree Diameter (North of SF Bay) P P P P P P

Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) P P P P P P

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) P P P P P P

Adults Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA

Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA

Eggs Sediment Gravel Quality (Bulk) G F P F F F

Eggs Sediment Gravel Quality (Embeddedness) G P P P F P

Adults Sediment Quantity & Distribution of Spawning Gravels V P P G G G

Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) G P P P F P

Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) G P P P F P

Watershed Processes Sediment Transport Road Density G P P G V F

Watershed Processes Sediment Transport Streamside Road Density (100 m) P P P P P G

Smolts Smoltification Temperature F G F G G V

Adults Velocity Refuge Floodplain Connectivity G P P G F P

Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity G P P F F F

Smolts Viability Abundance F P F F F F

Adults Viability Density F P P F F F

Summer Rearing Juveniles Viability Density F F F F F F

Summer Rearing Juveniles Viability Spatial Structure G G G P G F

Summer Rearing Juveniles Water Quality Temperature (MWMT) G F P F F P

Adults Water Quality Toxicity G F P F F F

Summer Rearing Juveniles Water Quality Toxicity F P F F F F

Winter Rearing Juveniles Water Quality Toxicity F F F F F F

Smolts Water Quality Toxicity G F F F F F

Adults Water Quality Turbidity G F F F F F

Summer Rearing Juveniles Water Quality Turbidity V F G G F F

Winter Rearing Juveniles Water Quality Turbidity F F G F F F

Smolts Water Quality Turbidity G F G F F F

CCC Steelhead by Diversity Strata and Population - Russian River Watershed
North 

Coastal Interior
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Table 2: CCC steelhead DPS CAP Viability Summary by Life Stage for Russian River 
populations. 
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Adults Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P F P

Adults Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P F P P

Adults Habitat Complexity Pool/Riffle/Flatwater Ratio G P P F F P

Adults Habitat Complexity Shelter Rating F P P P P P

Adults Hydrology Passage Flows V G F F F F

Adults Passage/Migration Passage at Mouth or Confluence G G F F F G

Adults Passage/Migration Physical Barriers G F G V V F

Adults Riparian Vegetation Tree Diameter (North of SF Bay) P P P P P P

Adults Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA

Adults Sediment Quantity & Distribution of Spawning Gravels V P P G G G

Adults Velocity Refuge Floodplain Connectivity G P P G F P

Adults Water Quality Toxicity G F P F F F

Adults Water Quality Turbidity G F F F F F

Adults Viability Density F P P F F F

Eggs Hydrology Flow Conditions (Instantaneous Condition) V F G F P F

Eggs Hydrology Redd Scour G P F F F F

Eggs Sediment Gravel Quality (Bulk) G F P F F F

Eggs Sediment Gravel Quality (Embeddedness) G P P P F P

Summer Rearing Juveniles Estuary/Lagoon Quality & Extent P P P P P P

Summer Rearing Juveniles Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P F P

Summer Rearing Juveniles Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P F P P

Summer Rearing Juveniles Habitat Complexity Percent Primary Pools F F P P F P

Summer Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio G P P F F P

Summer Rearing Juveniles Habitat Complexity Shelter Rating F P P P P P

Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow) F P F F P F

Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition) F P F F F F

Summer Rearing Juveniles Hydrology Number, Condition and/or Magnitude of Diversions F F G F F F

Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence G P G P F F

Summer Rearing Juveniles Passage/Migration Physical Barriers G P V V F F

Summer Rearing Juveniles Riparian Vegetation Canopy Cover F V P F P P

Summer Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) P P P P P P

Summer Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA

Summer Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) G P P P F P

Summer Rearing Juveniles Water Quality Temperature (MWMT) G F P F F P

Summer Rearing Juveniles Water Quality Toxicity F P F F F F

Summer Rearing Juveniles Water Quality Turbidity V F G G F F

Summer Rearing Juveniles Viability Density F F F F F F

Summer Rearing Juveniles Viability Spatial Structure G G G P G F

Winter Rearing Juveniles Habitat Complexity Large Wood Frequency  (BFW 0-10 meters) P P P P F P

Winter Rearing Juveniles Habitat Complexity Large Wood Frequency (BFW 10-100 meters) F P P F P P

Winter Rearing Juveniles Habitat Complexity Pool/Riffle/Flatwater Ratio G P P F F P

Winter Rearing Juveniles Habitat Complexity Shelter Rating F F P P P P

Winter Rearing Juveniles Passage/Migration Physical Barriers G G G G F G

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (North of SF Bay) P P P P P P

Winter Rearing Juveniles Riparian Vegetation Tree Diameter (South of SF Bay) NA NA NA NA NA NA

Winter Rearing Juveniles Sediment (Food Productivity) Gravel Quality (Embeddedness) G P P P F P

Winter Rearing Juveniles Velocity Refuge Floodplain Connectivity G P P F F F

Winter Rearing Juveniles Water Quality Toxicity F F F F F F

Winter Rearing Juveniles Water Quality Turbidity F F G F F F

Smolts Estuary/Lagoon Quality & Extent F F F F F F

Smolts Habitat Complexity Shelter Rating F P P P P P

Smolts Hydrology Number, Condition and/or Magnitude of Diversions F F F F F F

Smolts Hydrology Passage Flows G P F F F F

Smolts Passage/Migration Passage at Mouth or Confluence G F V V F G

Smolts Smoltification Temperature F G F G G V

Smolts Water Quality Toxicity G F F F F F

Smolts Water Quality Turbidity G F G F F F

Smolts Viability Abundance F P F F F F

Watershed Processes Hydrology Impervious Surfaces V V F V V V

Watershed Processes Landscape Patterns Agriculture V F G P V V

Watershed Processes Landscape Patterns Timber Harvest F G G V G V

Watershed Processes Landscape Patterns Urbanization V P P V V G

Watershed Processes Riparian Vegetation Species Composition G F P G F P

Watershed Processes Sediment Transport Road Density G P P G V F

Watershed Processes Sediment Transport Streamside Road Density (100 m) P P P P P G
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Figure 5: CAP Attribute Indicator ratings for the CCC steelhead life stages in the Russian River 
Watershed. 
 

Current Conditions 
The current conditions were rated for each life stage within six functionally independent or 
potentially independent populations of the Russian River Watershed.  Based on the three 
current conditions rated the worst in each of the six populations, the three current conditions 
most frequently identified (in order) were Habitat Complexity: Large Wood and/or Shelter (6 
populations), Sediment: Substrate/Food Productivity (5 populations) and Estuary: Quality and 
Extent (3 populations).  Other current conditions, identified in the top three for each population 
were, Hydrology: Water Flow & Passage Flows (2 populations), Habitat Complexity:  Percent 
Primary Pools & Pool/Riffle/Flatwater Ratios (1 population), and Viability: Reduced Density, 
Abundance, and Diversity (1 population).  Overall, the Green Valley, Upper Russian River and 
Mark West Creek populations had the highest number of poorly ranked current conditions, 
while Austin Creek had the lowest.  Population-specific results for current conditions are 
described in greater detail below under each population profile.  
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Threats 
Table 3 summarizes the CAP threat results across the Russian River populations.  The threats of 
greatest concern throughout the Russian River Watershed are Roads and Railroads, and 
Agriculture with 5 of 6 populations each rated High and 1 rated Medium.  This was followed by 
Channel Modification (5 High, 2 Medium), Residential and Commercial Development, and Water 
Diversions and Impoundments (both with 3 High, 3 Medium).  The Green Valley Creek and 
Upper Russian River populations received the highest rated threats amongst all Russian River 
populations. Population-specific results of threats and actions to ameliorate them are described 
in greater detail below under each population profile.  
 
Table 3:  CCC steelhead Threat Summary Table for Russian River Populations, where L=Low, 
M=Medium, H=High, and VH=Very High threat.  Cells with [-] were not rated or not applicable. 
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Agriculture M H H H H H
Channel Modification M H H H M H
Disease, Predation and Competition L L M L M M
Fire, Fuel Management and Fire Suppression M L L L M M
Fishing and Collecting L L L L L L
Hatcheries and Aquaculture L L L L L L
Livestock Farming and Ranching L M L L M M
Logging and Wood Harvesting H M M L M M
Mining M M L L L M
Recreational Areas and Activities L - M L L L
Residential and Commercial Development M H H M M H
Roads and Railroads H H H M H H
Severe Weather Patterns L H M M M M
Water Diversion and Impoundments M H M H M H
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North Coastal Diversity Stratum 
This stratum includes populations of steelhead spawning in direct tributaries to the Pacific Ocean 

north of the Golden Gate for which proximity to the coast strongly mediates climatic conditions, 

and tributaries of the Russian River exposed to coastally mediated climate. 

The populations that have been selected for recovery scenarios are listed in the table below and 

their profiles, maps, results, and recovery actions are in the pages following.  Essential 

populations are listed by alphabetical order within the diversity stratum, followed by the Rapid 

Assessments of the Supporting populations: 

• Austin Creek

• Green Valley Creek

• Lagunitas Creek

• Salmon Creek

• Walker Creek

• North Coastal Diversity Strata Rapid Assessment

o Drakes Bay Tributaries

o Estero Americano Creek

o Pine Gulch

o Redwood Creek (Marin Co.)

• North Coastal Diversity Strata: Russian River Populations Rapid Assessment

o Dutch Bill Creek

o Freezeout Creek

o Hulbert Creek

o Porter Creek

o Sheephouse Creek

o Willow Creek
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CCC steelhead North Coastal Diversity Stratum Populations, Historical Status, Population’s 
Role in Recovery, Current IP-km, and Spawner Density and Abundance Targets for Delisting.    
* IP was not developed for these populations by the SWFSC.   

Diversity 

Stratum 
CCC Steelhead 
Population 

Historical 
Population 

Status 

Population’s 
Role In 

Recovery 

Current 
Weighted 

IP-km 
Spawner 
Density 

Spawner 
Abundance 

North 
Coastal 

Austin Creek I Essential 95.1 29.0 2,800 

 Drakes Bay Tributaries* D Supporting N/A N/A N/A 

 Dutch Bill Creek D Supporting 13.2 6-12 77-156 

 Estero Americano Creek I Supporting 35.4 6-12 210-423 

 Freezeout Creek D Supporting 1.3 6-12 6-14 

 Green Valley Creek I Essential 24.9 38.8 1,000 

 Hulbert Creek D Supporting 10.2 6-12 59-120 

 Lagunitas Creek I Essential 53.3 34.8 1,900 

 Pine Gulch D Supporting 9.7 6-12 56-114 

 Porter Creek D Supporting 10.3 6-12 60-122 

 Redwood Creek (Marin 
Co.) 

D Supporting 6.7 6-12 38-78 

 Salmon Creek I Essential 33.6 37.6 1,300 

 Sheephouse Creek D Supporting 3.8 6-12 21-44 

 Walker Creek I Essential 54.2 34.7 1900 

 Willow Creek D Supporting 8.0 6-12 46-94 

North Coastal Diversity Stratum Recovery Target 8,900 
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CCC steelhead North Coastal Diversity Stratum 
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Austin Creek Population 

CCC Steelhead Winter-Run 
• Potentially Independent Population
• Diversity Stratum: North Coastal
• Spawner Density Target: 2,800 adults
• Current Intrinsic Potential: 95.1 IP-km

For information regarding CC Chinook salmon and CCC coho salmon for this watershed, 
please see the CC Chinook Salmon volume of this recovery plan and the CCC coho salmon 
recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Historical fish surveys dating back to the 1950s exist for Austin Creek and its many tributary 
streams, and recently the lower mainstem has been monitored to quantify the numbers and 
sources of out-migrating juveniles.  However, rigorous abundance surveys do not exist for the 
basin.  Sporadic historical surveys indicate that steelhead were once abundant, and coho salmon 
were documented occasionally.  Steelhead were commonly rescued and relocated to tributary 
streams both within and from out of the basin through the 1960s.  In fall 2002, NMFS conducted 
systematic summer juvenile sampling in mainstem Austin Creek (at the music camp), East Austin 
Creek, Gilliam, Thompson, Ward, Kidd, and Bearpen Creeks.  Though the data report was never 
finalized, the draft report indicates that Bearpen Creek had the highest densities, though 
steelhead in all age classes were documented at each of the other sites in fair numbers (NMFS 
2003).  From 2003 to 2007, the Sonoma County Water Agency (SCWA), Trout Unlimited (TU) and 
NMFS collaborated in an out-migrant trapping effort to quantify steelhead and salmon smolt 
migrations and aid the evaluation of efforts to mitigate impacts of gravel mining in the most 
downstream segment of Austin Creek (Katz and Hines 2007).  SCWA resumed annual out-
migrant trapping in 2010 for purposes of monitoring movement of juvenile steelhead from Austin 
Creek into the Russian River estuary.  Juvenile salmon are trapped at a site located about 0.3 miles 
from the mouth of Austin Creek where they are tagged with Passive Integrated Transponder 
(PIT) tags that are used to document their subsequent movements.  All age classes of juvenile 
steelhead have been documented moving in fair numbers to the estuary.  During the springs of 
2010 and 2011, the fish trap in lower Austin Creek respectively collected a total of 4,682 and, 1,974 
juvenile steelhead. 
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History of Land Use 
The steelhead population in Austin Creek occupies three major subwatersheds (Big Austin Creek, 
East Austin Creek and Ward Creek), which collectively contain 21 other perennial tributaries and 
numerous un-named intermittent streams (See Austin Creek Map).  The Austin Creek watershed 
has had an active land use history with timber harvest occurring from the late 1800s through the 
turn of the century and again after World War II.  The timber industry boom was short-lived, as 
the vast majority of harvestable redwoods had been removed by the 1900s (Clar 1954).  During 
World War II, tractor logging of Douglas fir forests followed to provide lumber for the ever-
expanding urban population in California, but as Northwestern Railroad’s freight business 
plummeted, the same railways carried vacationers and weekend travelers who constructed 
vacation homes in popular destinations throughout the Lower Russian River from Rio Nido to 
Duncan’s Mills.  By the 1930s, logging roads and residences were being converted to residential 
roads and vacation homes to capitalize on Russian River recreation and fishing opportunities.  
The remains of the narrow gauge railroad, which ran from Cazadero to the headwaters of East 
Austin and Austin Creeks to mine magnetite, is still evident on high terraces in East Austin Creek.  
Effects from these mines still linger in the form of large instream gravel deposits below their 
source.  A wild fire in the 1960s further contributed to unstable slopes and sediment erosion. 
 
Until the early 1990s, summer dams were annually constructed out of gravel, rubble, and 
flashboards on the mainstem and tributaries to provide swimming opportunity for residents and 
the burgeoning Bay Area vacationer population. The lower 1.5 miles of Austin Creek have been 
mined continuously for over 60 years by Bohan and Canelis/Austin Creek Ready Mix, and 
periodically by early predecessors such as the railroad to Cazadero and the Sonoma County Road 
Department.  Since 1949, approximately 1.5 million tons of aggregate material have been mined 
from lower Austin Creek (Cluer et al. 2010). Together with historic watershed uses that supplied 
the sediment source, these two practices reduced the channel’s capacity for sediment transport, 
flattening the channel and filling in historic pools which provided year round summer habitat for 
fish. 
 

Current Resources and Land Management 
Austin Creek enters the Russian River downstream of the town of Cazadero, near the Bohan 
Canelis Gravel Mining Operations and Berry’s Saw Mill, a currently operating sawmill.  The 
watershed is primarily privately owned, except for portions under California State Park System 
ownership [e.g., Armstrong Woods State Park and Austin Creek State Recreation Areas (5,683 
acres)].  Year-round residential and summer homes are scattered along the mainstem corridor 
and the lower 1.5 miles of East Austin Creek, though the watershed is generally lightly populated.  
Large acre parcels (120-320 acre minimums) are designated by Sonoma County throughout the 
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majority of the watershed, though 0.3 to10 acre minimums exist in Cazadero and along the lower 
mainstem.  These riparian parcels are all on septic systems and wells, and are crisscrossed with 
dirt service roads (Laurel Marcus and Associates 2005).  
 
Major land uses in the Austin Creek watershed include timber production, gravel mining and 
rural development.  In 1991, after 116 years of ongoing practice, the construction of summer 
recreational dams in Austin Creek was stopped by the California Department of Fish & Game 
due to lack of permits and impacts on salmonid habitat.  Addressing the impacts of historic gravel 
mining practices, NMFS recommended in 2003 that mining practices be changed so that instream 
gravel bars would be retained in order to  confine the low flow channel, and maintain natural 
physical processes that scour and sort sediments and maintain fish habitat (Cluer et al. 2010). 
Logging continues on a smaller scale in the watershed and has been controversial in recent years 
due to concerns regarding listed salmonids and their habitat. 
 
Resource management on private lands is largely carried out by private landowners with 
assistance from various Federal and state agencies (e.g., CDFW, NMFS, and Sonoma Resource 
Conservation District with the assistance of National Resource Conservation Service). A 
systematic habitat assessment of the entire watershed was conducted by the CDFW Watershed 
Restoration Program in the 1990s. 
 

Salmonid Viability and Watershed Conditions 
Compared to other watersheds within the Russian River basin, Austin Creek has a fairly 
undisturbed hydrologic regime. Habitat surveys conducted by CDFW (1998) indicate that 
mainstem Austin Creek has impaired salmonid rearing habitat due to low stream canopy, 
aggraded conditions and high levels of fine sediment. The Ward Creek, mainstem Austin, and 
East Austin Creek sub-basins are major areas of steelhead production due to the deep forested 
canyons that provide cool water and year round pools for over-summering fish.  Thompson, Pole 
Mountain, Saint Elmo and Big Oak Creeks have natural bedrock waterfalls that inhibit 
anadromous fish migration, though resident rainbow trout reside above the falls. 
 
The following indicators were rated Poor through the CAP analysis for steelhead:  Habitat 
Complexity, Sediment Transport, Riparian Vegetation, and Estuary Lagoon.  Recovery strategies 
will focus on improving these Poor conditions as well as those needed to ensure population 
viability and functioning watershed processes.    
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Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Austin Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
Altered riparian composition, often caused by stream bank armoring/clearing, invasive species 
establishment, historic logging, channel modification, or riparian grazing, has been identified as 
a limiting factor within the Russian River in CDFW stream habitat reports.   In the Austin Creek 
watershed, riparian composition has been impacted within many of the east-side tributaries of 
the East Austin Creek sub-basin.  Only 31% of the riparian zone is made up of larger trees that 
provide for bank stabilization and the future recruitment of LWD, which is lacking in this 
watershed.  Though 12 of 16 (75% of surveyed tributaries) streams met optimal criteria (>70% 
canopy averaged for the stream), only 54% of the potential steelhead habitat in the Austin Creek 
watershed exceeds criteria.  Specifically Sulphur, Bearpen, East Austin and Austin Creeks did not 
meet optimal canopy criteria (though these latter two are not expected to perform optimally for 
this variable, due to their wider channel width).   
 
Sediment Transport:  Road Density 
Altered sediment transport has aggraded the mainstem of Austin Creek, reducing the number 
and quality of staging pools for resting adult steelhead and primary pools for juvenile steelhead 
rearing.  Accelerated erosion from roads has increased sediment levels in the stream.  Historic 
logging roads crisscross the headwater areas of Austin Creek.  Many former logging roads have 
been converted to rural residential without appropriate upgrading for handling year round 
traffic. Frequent landslides provide adequate gravel for spawning although the increased 
sediment loading from roads above natural conditions reduces the quality of spawning habitat. 
The uppermost reaches of Austin Creek provide only fair habitat as a result of the high gravel 
load.  Some road improvement projects have been implemented on private lands in the Ward 
Creek sub-basin and State Park property in the East Austin Creek sub-basin.  
 
Estuary: Quality & Extent 
The altered flow regimes caused by regulated flows out of Coyote Dam and Lake Sonoma has 
changed the natural hydrology of the Russian River mainstem and estuary, and artificial 
breaching of the barrier beach at the mouth of the river is often required to prevent flooding 
adjacent to the estuary.  Prior to these projects, the river’s estuary likely closed during summer 
months with a barrier beach that formed a large freshwater lagoon, providing high-quality 
rearing habitat for steelhead and coho salmon (NMFS 2008).  Recent monitoring conducted by 
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SCWA indicate that a large number of juvenile steelhead originating in Austin Creek utilize the 
Russian River estuary for extended juvenile rearing at a rate greater than the six other Russian 
River steelhead populations.  This heavy reliance on estuarine rearing may be due to Austin 
Creeks' proximity to the estuary. 
 
Passage/Migration: Mouth of Confluence & Physical Barriers 
Within the first several miles of mainstem Austin Creek, adult steelhead passage can be limited 
during the early and late portion of the run in some years.  Road building activities and historic 
hard rock mining in the headwaters have aggraded and flattened the channel, reducing pool 
volumes and surface water flow over riffles.  Previously, gravel skimming in the lower reaches 
and sub-surface baseflow conditions interrupted steelhead migration.  Though recent progressive 
changes to gravel mining practices have narrowed and deepened the low flow channel, when 
early storms do not materialize, or storm events are spaced infrequently, the aggraded condition 
of the channel can inhibit out-migration of smolts during late winter and spring.  Passage is also 
inhibited in Pole Mountain and Kidd Creeks due to County road culverts.  
 
Habitat Complexity:  Large Wood & Shelter 
Data from CDFW habitat inventories indicate shelter ratings throughout the Austin Creek 
watershed are poor within most sampled reaches.  Only 5 of 16 streams (31%) meet optimal 
criteria; however, mainstem Austin, Black Rock, Kidd, Clear, Ward, Bearpen, Pole Mountain, Blue 
Jay, Ward Creek Tributary 1, and Holmes Canyon creeks are below optimal criteria.  Poor to Fair 
LWD ratings were also documented within tributaries, due largely to a lack of functional riparian 
corridors and insufficient recruitment of large conifer species from adjacent upslope areas.  Only 
31% of available forest timber is of a size class that could recruit to the stream channel and 
function as high-quality LWD. 
 
Sediment: Gravel Quality and Quantity 
Sediment: Gravel Quality conditions have a rating of Good; however, a few subwatersheds have 
high gravel embededdness that likely compromises spawning, egg incubation and macro-
invertebrate food production.  Specifically, mainstem Austin, Gray and Ward Creek Tributaries 
did not meet optimal criteria for gravel embededdness.  Kidd Creek, which has not been habitat 
typed, has high embededdness levels due to the many roads and stream crossings in the 
watershed (Laurel Marcus and Associates 2005).  
 
Viability: Density, Abundance & Spatial Structure 
While habitat conditions exist for the transition of steelhead between lifestages, the production of 
smolts from the watershed may be the bottleneck in the population.  This is primarily due 
outmigration issues related to aggradation of the watershed from the historic land uses, and more 
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recently from floodplain channelization of the lower mainstem, and until recently, gravel mining 
practices which have flattened the channel.  Recent changes to gravel mining practices, and 
migration enhancement projects should continue to improve survivability of smolts if they 
continue.  
 
Water Quality:  Temperature 
Significant alterations to the riparian corridor have resulted in accelerated thermal warming to 
many sections of the watershed.  Temperatures in Bear Pen, Black Rock, Blue Jay, Lawhead, and 
Sulphur Creeks exceeded optimal conditions.  
 
Other Current Conditions 
Floodplain and redd scour conditions have a rating of Good for Austin Creek.  These two 
parameters are related in that lack of floodplain increases stream velocities above natural 
conditions which can result in the scouring of redds that impacts the egg lifestage as well as 
winter rearing.  These are issues for steelhead in the lower mainstem and where tributaries have 
been channelized for road construction and flood control and where channel incision has 
occurred. 
 

Threats 
The following discussion focuses on those threats that are rated as High or Very High (See Austin 
Creek CAP Results).  Recovery strategies will likely focus on ameliorating High rating threats; 
however, some strategies may address medium and low threats when the strategy is essential to 
recovery efforts.  
 
Agriculture 
Although agriculture currently comprises less than 1% of the land acreage of Austin Creek, it 
remains a real future threat to this relatively undisturbed watershed.  Should native forests be 
converted from forestland to vineyards or other crops, or to rural residential development, many 
of the resulting impacts can disproportionally adversely affect steelhead and their habitat, 
especially the increase of sediment sources from bare slopes, removal of riparian vegetation and 
water diversion for irrigation. 
 
Fire, Fuel Management and Fire Suppression 
Fire, Fuel Management and Fire Suppression is rated as a Medium threat in the threat summary 
for Austin Creek and is a historic threat.  The Creighton Ridge fire (1978) burned large areas of 
the Austin Creek drainage, and the effects from this fire continue to substantially impair riparian 
and aquatic habitat throughout much of the basin (Laurel Marcus and Associates 2005).  The 
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intense logging and land clearing during the latter half of the 18th century, combined with the 
Creighton Ridge fire in 1978, has shifted forest composition within much of the watershed from 
historical conifer/redwood stands to younger stands of conifer and oak chaparral forest in the 
upper and middle portion of the watershed (Laurel Marcus and Associates 2005).  This shift in 
forest type has likely lowered wood volumes available for delivery into the stream environment. 
Following the fire, many areas failed to re-establish redwood/conifer dominated forests.  That 
failure is a large reason why quality LWD and adequate shade are lacking in most of Austin 
Creek.   
 
Logging and Wood Harvesting 
Timber harvest remains a threat to steelhead habitat in Austin Creek, mainly from smaller, 
fractured ownerships which cumulatively can contribute to erosion and reduced large wood 
recruitment.  Although much of the larger trees were removed during the previous century, forest 
tracts exist that could be of marketable size in the next decades.  The general lack of wood within 
Austin Creek stream channels is likely the result of adjacent harvest and the highly flashy nature 
of the system, which transports out smaller woody debris during storm events.  
 
Mining 
The historic magnetite mine in the headwaters continues to bleed sediment, contributing to the 
aggraded condition of the channel throughout mainstem Austin Creek.  Active gravel mining in 
the lower mainstem channel could contribute further to juvenile and adult passage issues if 
current gravel mining practices recommended by NMFS and CDFW are not adhered to.  Recently, 
restoration projects and changes to gravel mining practices have improved the first mile of 
channel, though conditions upstream of this reach could be improved with similar treatments 
working cooperatively with local mining interests.  
 
Residential and Commercial Development 
Though portions of East Austin Creek are within protected ownership of the State Recreation 
Area, the upper portion of East Austin and the remaining watershed within the western portion 
is highly susceptible to increased residential development (Laurel Marcus and Associates 2005), 
which could greatly offset the benefits of the largely undisturbed hydrologic regime. Residential 
development can increase road densities, increase water diversions and groundwater pumping, 
remove or alter riparian habitat, and reduce water quality.  
 
Roads and Railroads 
Legacy roads from past logging and mining activity, having been adopted as year-round roads 
as the basin was rurally subdivided, continue to impact the Austin Creek watershed.  Road 
densities within higher elevation, conifer-dominated landscapes increased between the 1930s and 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Austin Creek 112



1960s, largely the result of increased rural development in the basin (Laurel Marcus and 
Associates 2005).  Many of these roads were poorly built due to the lack of County road standards 
at the time, and they are not properly maintained.  Abandoned legacy timber roads may still 
contribute sediment to the stream channel or alter drainage patterns.  
 
Severe Weather Patterns 
Although winters in the Austin Creek watershed exhibit a coastal-type climate with an average 
rainfall between 75 and 120 inches, the summer and fall can be arid and more representative of a 
Mediterranean summer.  Daytime temperatures sometime exceed 100F.  Given that summer 
streamflows are already pressured by rural residential water extraction along the mainstem and 
some tributaries (e.g., Kidd Creek), long-lasting drought patterns could pose a significant threat 
to maintaining adequate stream flows and aquatic habitat.  Severe flooding caused by climate 
change could also contribute to road, mining, and fire-related erosion that would increase 
sediment input into the already aggraded mainstem and further reduce tributary habitat quality.  
 
Water Diversion and Impoundments 
Increased water diversion resulting from residential development within Austin Creek could 
offset the current benefits of the relatively undisturbed hydraulic regime, impacting juvenile 
steelhead during summer and upstream migrating adults in late fall.  Flows in mainstem Austin 
Creek are already compromised due to the highly aggraded nature of the channel, and further 
flow reductions would exacerbate this condition.  
 

Limiting Stresses, Lifestages, and Habitats 
Threat and stress analysis within the CAP workbook suggests summer juvenile and smolt 
survival are likely limiting steelhead abundance within the Austin Creek watershed.  Increased 
sediment load, altered sediment transport processes, and reduced large wood quantity and 
recruitment are a result of landscape disturbance from historic land uses, including timber 
harvest, mining, and fire.  Residential development and severe weather are additional future 
threats to existing habitat conditions.   

 
General Recovery Strategy 
Improve Habitat Complexity: LWD Volume and Shelter 
Austin Creek would benefit from improved forest management that fosters eventual LWD 
recruitment and improved riparian composition and structure.  The protection of riparian zones 
from timber harvest would provide a long term source of instream LWD that would create shelter 
for adult and juvenile fish.  Adding LWD through the development of restoration projects would 
benefit shelter values in a shorter time span and is recommended below for specific tributaries. 
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Shelter ratings are Low within many surveyed stream reaches of Austin Creek.  Due largely to an 
absence of LWD, quality pool habitat is absent and shelter components are comprised mainly of 
undercut banks and boulders.  Specifically, mainstem Austin, Black Rock, Kidd, Clear, Ward, 
Bearpen, Pole MT, Blue Jay, Ward Creek and its tributaries, and Holmes Canyon Creek would 
benefit from LWD enhancement.  A range of treatments including unanchored, and anchored 
LWD and boulder structures should be considered depending upon site specific conditions, 
access and land ownership. 

Decrease Sediment Sources/Improve Substrate Quality 
Maintenance on existing private roads should be improved per the recommendations of Forest 
and Ranch Roads (Weaver and Hagans 1994).  Maintenance on public roads should be increased 
and follow the standards of the Fishnet 4c Road Manual.  Problem roads and active erosion sites 
should be prioritized and addressed as part of a comprehensive sediment reduction plan for the 
entire Austin Creek basin.  While sediment source surveys have been conducted in the Ward and 
East Austin Creek sub-basins, not all recommendations have been implemented and some 
abandoned roads remain un-surveyed.  All remaining road recommendations should be 
implemented, and assessments should be conducted in the Black Rock, Kidd Creek, and Redslide 
subwatersheds.  The Gilliam Creek watershed is crisscrossed with legacy logging roads, and a 
large landslide exists half-way upstream, which initiated as a result of un-maintained culverts on 
closed roads.  The slide has been periodically a barrier for steelhead.  

Improve Smolt and Adult Passage 
Passage improvements for adult salmonids on Pole Mountain Creek should be implemented as 
identified in current assessments.  Potential barriers on Bear Pen Creek (an old flashboard dam) 
and on Gilliam Creek (a debris slide) should be evaluated and remediated.  Cooperative projects 
between NMFS, CDFW, TU and the local gravel mining company have proven to be effective in 
expanding the window of migration in the lower mainstem, and should be expanded further 
upstream where possible.  These projects and passage improvements should continue to be 
monitored to expand the temporal window for adult and smolt migrations. 

Improve Estuary Conditions 
Estuarine residency has been shown to improve juvenile salmonid growth rates, which can, in 
turn, increase ocean survival and return rates of adult salmonids.  The NMFS 2008 Russian River 
Biological Opinion calls for implementation of a suite of measures by the Sonoma County Water 
Agency to improve conditions for rearing juvenile steelhead including modification of its 
approach to managing water levels and flood protection in the Russian River estuary.  These 
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activities should be implemented to improve estuarine habitat.  Monitoring of estuarine water 
quality, fisheries, aquatic biota, and physical conditions in the estuary (depth, beach contours, 
etc.), continued public education, and full implementation of recommended alternatives in the 
Biological Opinion are all important elements to estuarine health and are critical elements to the 
recovery Austin Creek steelhead, as well as all other populations of steelhead and chinook in the 
Russian River basin. 
 
Improve and Protect Riparian Corridors  
Rural residential expansion should be discouraged except where General Plan elements are 
protective enough to offset impacts to this largely undeveloped watershed.  Conservation 
easements to protect riparian resources should be evaluated and implemented where refugia 
areas have been identified.  The Devils Creek Coho Conservation Bank is an example that may 
have applicability elsewhere in the watershed.  
 
Improve Water Quality: Temperature 
Re-establishing native riparian species in high priority riparian corridors will lower water 
temperatures, improve LWD recruitment, and limit bank erosion.  Planting native riparian 
species and overstory species such as conifer and hardwoods in the upland areas is recommended 
in the East Austin Creek and upper portion of Big Austin Creek mainstem, and its tributaries, 
specifically Bear Pen, Black Rock, Blue Jay, Devils, Gray, Lawhead, and Sulphur Creek.
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   CCC Steelhead Austin Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good Current Indicator 

Measurement 
Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-10 
meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of streams/ IP-
km (>6 Key 
Pieces/100 meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km (>1.3 
Key Pieces/100 
meters) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

76% of streams/ IP-
km (>40% Pools; 
>20% Riffles) 

Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

51% of streams/ IP-
km (>80 stream 
average) 

Fair 

      Hydrology Passage Flows  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow Protocol: 
Risk Factor Score 25 Very Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 80% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 80% of IP-km Good 

      Riparian Vegetation Tree Diameter (North 
of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

31% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter (South 
of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined    Not Specified 
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined >80% Response 
Reach Connectivity Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

75% to 90% of 
streams/ IP-km 
maintains severity 
score of 3 or lower 

Good 

    Size Viability Density  

<1 Spawner per 
IP-km 
(Reference 
Spence) 

>1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

7-20 Spawners IP-
km: low risk spawner 
density per Spence 
(2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow Protocol: 
Risk Factor Score 25 Very Good 

      Hydrology Redd Scour  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow Protocol: 
Risk Factor Score 25 Good 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

12-14% (0.85mm) 
and <30% (6.4mm) Good 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% streams/ IP-km 
(>50% stream 
average scores of 1 

 2) 

Good 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of streams/ IP-
km (>6 Key 
Pieces/100 meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 10-100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km (>1.3 
Key Pieces/100 
meters) 

Fair 

      Habitat Complexity Percent Primary Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

47% of streams/ IP-
km (>40% average 
primary pool 
frequency) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

76% of streams/ IP-
km (>40% Pools; 
>20% Riffles) 

Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

51% of streams/ IP-
km (>80 stream 
average) 

Fair 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow Protocol: 
Risk Factor Score 58 Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow Protocol: 
Risk Factor Score 58 Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 IP 
km 

0.01 - 1 
Diversions/10 IP 
km 

0 Diversions 1.19 Diversions/10 
IP-km Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 80% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 80% of IP-km Good 
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      Riparian Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

54% of streams/ IP-
km (>70% average 
stream canopy) 

Fair 

      Riparian Vegetation Tree Diameter (North 
of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

31% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter (South 
of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined    Not Specified 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% of streams/ IP-
km (>50% stream 
average scores of 1 

 2) 

Good 

      Water Quality Temperature (MWMT)  <50% IP km (<20 
C MWMT) 

50 to 74% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) 

>90% IP km 
(<20 C MWMT) 

75 to 89% IP-km 
(<20 C MWMT) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

> 90% of streams/ 
IP-km maintains 
severity score of 3 or 
lower 

Very Good 

    Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical Range 

75-90% of 
Historical Range 

>90% of 
Historical Range 

75-90% of Historical 
Range Good 

4 
Winter 
Rearing 
Juveniles 

Condition Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of streams/ IP-
km (>6 Key 
Pieces/100 meters) 

Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 10-100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km (>1.3 
Key Pieces/100 
meters) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

76% of streams/ IP-
km (>40% Pools; 
>20% Riffles) 

Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

51% of streams/ IP-
km (>80 stream 
average) 

Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 80% of IP-km Good 

      Riparian Vegetation Tree Diameter (North 
of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

31% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter (South 
of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined    Not Specified 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% of streams/ IP-
km (>50% stream 
average scores of 1 

 2) 

Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined >80% Response 
Reach Connectivity Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50 to 74% of 
streams/ IP-km 
maintains severity 
score of 3 or lower 

Fair 

5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Austin Creek 122



      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

51% of streams/ IP-
km (>80 stream 
average) 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 IP 
km 

0.01 - 1 
Diversions/10 IP 
km 

0 Diversions 1.19 Diversions/10 
IP-km Fair 

      Hydrology Passage Flows  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow Protocol: 
Risk Factor Score 25 Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 80% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

50-74% IP-km (>6 
and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

75% to 90% of 
streams/ IP-km 
maintains severity 
score of 3 or lower 

Good 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt abundance 
which produces high 
risk spawner density 
per Spence (2008) 

Fair 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

0.075% of 
Watershed in 
Impervious Surfaces 

Very Good 

      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

0.028% of 
Watershed in 
Agriculture 

Very Good 
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      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in Timber 
Harvest 

Fair 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

5% of watershed >1 
unit/20 acres Very Good 

      Riparian Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical Species 
Composition 

Good 

      Sediment Transport Road Density  >3 Miles/Square 
Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

2.3 Miles/Square 
Mile Good 

      Sediment Transport Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

3.2 Miles/Square 
Mile Poor 
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  CCC Steelhead Austin Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low Low Medium Low Low Medium Medium 
2 Channel Modification Low Low Medium Low Medium Medium Medium 
3 Disease, Predation and Competition Low Not Specified Low Not Specified Low Not Specified Low 
4 Hatcheries and Aquaculture Low Not Specified Not Specified Not Specified Not Specified Not Specified Low 

5 
Fire, Fuel Management and Fire 
Suppression Low Medium Low Low Low Medium Medium 

6 Fishing and Collecting Low Not Specified Not Specified Not Specified Low Not Specified Low 
7 Livestock Farming and Ranching Low Medium Low Low Low Low Low 
8 Logging and Wood Harvesting High High Medium Medium Medium High High 
9 Mining Medium Low Medium Low High Medium Medium 

10 Recreational Areas and Activities Low Low Low Low Low Low Low 
11 Residential and Commercial Development Low Medium Medium Medium Medium High Medium 
12 Roads and Railroads Medium High Medium Medium Medium High High 
13 Severe Weather Patterns Low Low Medium Low Low Low Low 
14 Water Diversion and Impoundments Low Low Medium Low Low Medium Medium 
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Austin Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

AuC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

AuC-CCCS-
1.1.1.1 Action Step Estuary

Develop and implement Estuary Protection and Enhancement projects to improve 
estuary function and habitat for juveniles and smolts.  Projects would focus on areas 
near the mouth of Austin creek and the confluence of the Russian River estuary. 2 5

California Coastal 
Conservancy, CDFW, NMFS, 
NOAA NOS, NOAA RC, 
Private Landowners, Public 
Works, RWQCB, Sonoma 
County, Sonoma County Water 
Agency, State Parks, USACE

AuC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

AuC-CCCS-
5.1.1.1 Action Step Passage

Identify high priority barriers and restore passage per NMFS' Guidelines for 
Salmonid Passage at Stream Crossings (NMFS 2001a) at existing County culvert 
barriers on Pole Mountain Creek and Kid Creek. 1 10

CDFW, NOAA RC, Sonoma 
County

AuC-CCCS-
5.1.1.2 Action Step Passage

Continue restoration projects which employ improved gravel mining practices 
upstream of mile 1 1 25

CDFW, NMFS, NOAA RC, 
Sonoma County, Trout 
Unlimited, USACE

AuC-CCCS-
5.1.2

Recovery 
Action Passage Rehabilitate and enhance passage into tributaries (aggradation/degradation)

AuC-CCCS-
5.1.2.1 Action Step Passage

Assess the log jam/slide barrier on Gilliam and Schoolhouse Creeks and implement 
recommendations to improve passage 1 5

CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

AuC-CCCS-
5.1.2.2 Action Step Passage

Assess the old flashboard dam on Bear Pen Creek, and implement 
recommendations to improve passage. 1 5

CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

AuC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve large wood frequency

AuC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
select reaches of Bearpen, Black Rock, Kidd, Pole Mtn, and Blue Jay Creeks 2 10

CDFW, NOAA RC, Private 
Landowners, State Parks, 
Trout Unlimited

AuC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>2 key LWD pieces/100 meters) in 
select reaches of Austin and Ward Creeks 2 5

CDFW, NOAA RC, Private 
Landowners

AuC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools

AuC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase primary pool frequency in 25% of streams within the Austin Creek 
watershed to improve conditions for adults, and summer/winter juveniles. Increase 
primary pool frequency to achieve optimal conditions (>40% of pools meet primary 
pool criteria (>2.5 feet deep in 1st and 2nd order streams; >3 feet in third order or 
larger streams)) in select reaches of Austin, Bear Pen, Black Rock, Blue Jay, 
Conshea, Devils, Gray, Holmes Canyon, Kidd, Kohute Gulch, Pole Mtn, and 
Schoolhouse Creeks 2 10

CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

AuC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter

AuC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase shelters in 25% of streams across the Austin Creek watershed to improve 
conditions for adults, and winter/summer rearing juveniles. Increase shelters to 
optimal conditions (>80 pool shelter value) in select reaches of Austin, Bearpen, 
Black Rock, Kidd, Kohute Gulch, Clear, Ward, Pole Mtn, Blue Jay, Tiny, and  Ward 
Creeks and Holmes Canyon Creeks 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

AuC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

AuC-CCCS-
7.1.1.1 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, etc.), 
prioritize and develop riparian habitat reclamation and enhancement programs 
(CDFG 2004). 3 10

CDFW, NOAA RC, Private 
Landowners, RCD

CommentPotential LeadAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Austin Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentPotential LeadAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

AuC-CCCS-
7.1.1.2 Action Step Riparian

Increase canopy in 25% of streams across the watershed. Plant native riparian 
species and native upland species (conifers/hardwoods), to increase canopy to 
optimal conditions (80% stream average)  in select reaches of Sulphur, Bearpen and 
upper East Austin Creeks. 2 10

CDFW, NOAA RC, Private 
Landowners, RCD

AuC-CCCS-
7.1.2

Recovery 
Action Riparian Improve tree diameter

AuC-CCCS-
7.1.2.1 Action Step Riparian

Increase tree diameter within 25% of watershed to achieve optimal riparian forest 
conditions (55 - 69% Class 5 & 6 tree) Plant native riparian species and native 
conifers/hardwoods in the riparian zone within the Upper and Lower Gray Creek sub-
basin to increase overall tree diameter 2 20

CDFW, NOAA RC, Private 
Landowners, RCD

AuC-CCCS-
7.1.2.2 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers throughout the watershed (CDFG 2004). 3 25

City Planning, Land Trusts, 
Sonoma County

AuC-CCCS-
7.1.2.3 Action Step Riparian

Conduct conifer release to promote growth of larger diameter trees where 
appropriate throughout the watershed. 3 10

Board of Forestry,  Private 
Landowners

AuC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
8.1.1

Recovery 
Action Sediment Improve gravel quantity and distribution for macro-invertebrate productivity (food)

AuC-CCCS-
8.1.1.1 Action Step Sediment

Reduce embeddedness levels to the extent that 75% to 90% of streams within the 
Austin Creek watershed meet optimal criteria (>50% stream average scores of 1 & 
2).  Implement recommendations of completed sediment source surveys in Austin 
and East Austin Creek mainstems, Gray Creek, and Pole Mountain Creeks   (See 
ROADS for specific actions) 2 5

CDFW, Private Landowners, 
RCD, Sonoma County, Trout 
Unlimited

AuC-CCCS-
8.1.1.2 Action Step Sediment

Conduct sediment source surveys in Black Rock Creek, Kidd Creek and other 
tributaries to identify existing sources of high sediment yield using accepted 
protocols and implement recommendations 3 10

Private Landowners, RCD, 
Sonoma County

AuC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

AuC-CCCS-
10.1.1.1 Action Step Water Quality

Increase canopy in 25% of streams across the watershed. Plant native riparian 
species and native upland species (conifers/hardwoods), to increase canopy to 
optimal conditions (80% stream average)  in select reaches of Sulphur, Bearpen and 
upper East Austin Creeks. 2 5

California Conservation Corps, 
CDFW, Private Landowners, 
State Parks

AuC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

AuC-CCCS-
11.1.1.1 Action Step Viability

Improve smolt condition factor through the addition of Salmon Analog pellets until 
adult population returns reach nutrient sustaining levels. 1 10 CDFW, NMFS

AuC-CCCS-
11.1.1.2 Action Step Viability Continue to operate outmigrant traps in Austin Creek 2 10

CDFW, NMFS, Sonoma 
County Water Agency, Trout 
Unlimited, UC Extension

AuC-CCCS-
11.1.1.3 Action Step Viability

Continue to monitor fish passage improvements in the lower reaches of Austin 
Creek 2 10

CDFW, NMFS, Private 
Landowners, Sonoma County 
Water Agency, Trout Unlimited

AuC-CCCS-
11.1.1.4 Action Step Viability

Monitor population status for response to habitat improvements, and threat 
abatement through recovery action implementation 3 10 NMFS

AuC-CCCS-
11.1.1.5 Action Step Viability

Adjust population targets and indicator ratings to reflect new habitat improvements 
and accessible habitat expansions 3 10 NMFS

AuC-CCCS-
11.1.1.6 Action Step Viability

Monitor key habitat attribute indicators to ensure they move from poor or fair 
condition towards good condition. 3 10 NMFS

AuC-CCCS-
11.1.1.7 Action Step Viability

Use monitoring and trend information to adjust and adapt recovery 
actions/strategies. 3 10

CDFW, NMFS, Sonoma 
County Water Agency, UC 
Extension

AuC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)
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Austin Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentPotential LeadAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

AuC-CCCS-
12.1.1.1 Action Step Agriculture

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels (see Roads for specific 
actions/areas) 2 20

CDFW,  Private Landowners, 
RCD

AuC-CCCS-
12.1.1.2 Action Step Agriculture

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 3 20

NRCS,  Private Landowners, 
RCD

AuC-CCCS-
12.1.1.3 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 3 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

AuC-CCCS-
12.1.1.4 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to address sediment 
source reduction, riparian habitat, forest health, and restoration. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

AuC-CCCS-
12.1.1.5 Action Step Agriculture Assess the effectiveness of erosion control measures throughout the winter period. 3 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

AuC-CCCS-
12.1.1.6 Action Step Agriculture Continue the use of cover crops in agriculture fields. 3 25

NRCS,  Private Landowners, 
RCD

AuC-CCCS-
12.1.1.7 Action Step Agriculture Public works Dept.'s should utilize the Fishnet 4C Road Manual or a similar manual. 3 25

City Planning, Public Works, 
Sonoma County

AuC-CCCS-
12.1.1.8 Action Step Agriculture

Livestock and Ranch Managers should utilize Groundwork: A Handbook for Small-
Scale Erosion Control in Coastal California (MRCD, 2007), and Management Tips to 
Enhance Land & Water Quality for Small Acreage Properties (Sonoma RCD, 2007), 
and The Grazing Handbook (Sonoma RCD, 2007) 3 20

Farm Bureau,  Private 
Landowners, RCD

AuC-CCCS-
12.1.1.9 Action Step Agriculture

Residential landowners should utilize the Stewardship Guide for the Russian River 
(Sonoma RCD, 2011), and Groundwork: A Handbook for Small-Scale Erosion 
Control in Coastal California (MRCD, 2007), and 
Management Tips to Enhance Land & Water Quality for Small Acreage Properties 
(Sonoma RCD, 2007) 3 25

CDFW, Private Landowners, 
RCD, RWQCB, Sonoma 
County Water Agency

AuC-CCCS-
12.1.1.10 Action Step Agriculture

Forest and ranch managers should utilize the Handbook for Forest and Ranch 
Roads (PWA, 1994) 3 20 Private Landowners, RCD

AuC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

AuC-CCCS-
12.1.2.1 Action Step Agriculture

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to provide future recruitment of large wood and 
other shelter components 2 25

NRCS, Private Landowners, 
RCD

AuC-CCCS-
12.1.2.2 Action Step Agriculture

Implement programs to purchase land/conservation easements to encourage the re-
establishment and/or enhancement of natural riparian communities. 3 25 Land Trusts, Sonoma County

AuC-CCCS-
12.1.2.3 Action Step Agriculture Utilize native plants when landscaping and discourage the use of exotic invasive 3 25

Private Landowners, RCD, UC 
Extension

AuC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

AuC-CCCS-
12.1.3.1 Action Step Agriculture

Avoid the removal of large wood and other shelter components from the stream 
system 3 20

NRCS, Private Landowners, 
RCD

AuC-CCCS-
12.1.4

Recovery 
Action Agriculture Prevent or minimize impairment to stream hydrology (impaired water flow)

AuC-CCCS-
12.1.4.1 Action Step Agriculture

Promote off-channel storage to reduce impacts of water diversion during the spring 
and summer (e.g. diversion during winter high flow). 2 10

NRCS,  Private Landowners, 
RCD, UC Extension

AuC-CCCS-
12.1.4.2 Action Step Agriculture

Utilize BMP's for irrigation (cover crop, drip) and frost protection (wind machines, 
cold air drains, heaters, or micro-sprayers) which  eliminate or minimize water use 3 20

NRCS,  Private Landowners, 
RCD

AuC-CCCS-
12.2 Objective Agriculture Address the inadequacies of regulatory mechanisms
AuC-CCCS-
12.2.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

AuC-CCCS-
12.2.1.1 Action Step Agriculture

Develop legislation that will fund county planning for environmentally sound 
agricultural growth and water supply 2 20

Farm Bureau, NRCS, Sonoma 
County, UC Extension

AuC-CCCS-
12.2.1.2 Action Step Agriculture

Coordinate with the agencies that authorize forest land conversions to discourage 
conversions to agriculture. 3 20

Board of Forestry, CDFW, 
Sonoma County
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Austin Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentPotential LeadAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

AuC-CCCS-
12.2.1.3 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do 3 25

City Planning, RWQCB, 
Sonoma County

AuC-CCCS-
12.2.1.4 Action Step Agriculture Increase setbacks of existing agricultural activities from the top of bank to 100' 3 20

City Planning, NRCS, RCD, 
Sonoma County

AuC-CCCS-
12.2.1.5 Action Step Agriculture

Streamline permit processing where landowners are conducting actions aligned with 
recovery priorities. 3 5

CDFW, NMFS, NRCS, RCD, 
SWRCB, USACE

AuC-CCCS-
12.2.1.6 Action Step Agriculture

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage increased involvement and 
support existing landowners who conduct operations in a manner compatible with 
CCC steelhead and CC Chinook salmon recovery priorities. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

AuC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

AuC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

In lower Austin Creek, Gray Creek and other areas where channel modification has 
resulted in decreased shelter, LWD frequency, and habitat complexity, develop and 
implement site specific plans to improve these conditions to re-create, and restore 
alcove, backwater, or perennial pond habitats. (See HABITAT COMPLEXITY for 
specific actions/criteria). 2 10

CDFW, NOAA RC, Private 
Landowners, USACE

AuC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. carefully evaluate feasibility 
where critical infrastructure is located) for bank hardening projects. 2 50 CDFW, NMFS, USACE

AuC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Evaluate design alternatives to riprap bank repairs.  Where riprap is necessary, 
evaluate integration of other habitat-forming features – including large woody debris 
to ensure improved habitat at the restoration site. 3 25 CDFW, NMFS, USACE

AuC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize increased landscape disturbance

AuC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter flows. 3 20

CDFW, NOAA RC, NRCS, 
Private Landowners, Sonoma 
County, USACE

AuC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Evaluate undeveloped and developed floodplain property for potential function and 
conservation easement and/or acquisition potential. 3 10 RCD, Sonoma County

AuC-CCCS-
13.1.2.3 Action Step

Channel 
Modification

Ensure that all future and existing channel designed for flood conveyance 
incorporate features that enhance steelhead migration under high and low flow 
conditions. 3 25 NMFS, USACE

AuC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms

AuC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize increased landscape disturbance

AuC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Channel modifying projects should be designed to ensure potential effects to CCC 
steelhead habitat are fully minimized or mitigated, and where possible, existing poor 
conditions should be remediated. 3 20 NMFS, USACE

AuC-CCCS-
13.2.1.2 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or 
alternatives that minimize impacts to salmon habitat. 3 25

NMFS, Sonoma County, 
USACE

AuC-CCCS-
13.2.1.3 Action Step

Channel 
Modification

Modify city and county regulatory and planning  processes to minimize provisions 
allowing new construction of permanent infrastructure that will adversely affect 
watershed processes, particularly within the 100-year flood prone zones in all 
historical CCC steelhead watersheds. 3 20

City Planning, Sonoma County, 
USACE

AuC-CCCS-
13.2.1.4 Action Step

Channel 
Modification

Local agencies should develop large woody debris retention programs and move 
away from the practice of removing instream large woody debris under high flow 
“emergencies”. 3 20 City Planning, Sonoma County

AuC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure

AuC-CCCS-
18.1.1.1 Action Step Livestock

Provide funding assistance to landowners willing to fence riparian and other 
sensitive areas (areas prone to erosion) to exclude cattle and sheep. Calf/cow 
operations should take first priority for riparian fencing programs over steer 
operations. 2 60

CDFW, NOAA RC, NRCS, 
RCD

AuC-CCCS-
18.1.1.2 Action Step Livestock

Encourage develop and fund riparian restoration projects to regain riparian corridors 
damaged from livestock and other causes. 2 30 NRCS, RCD
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AuC-CCCS-
18.1.1.3 Action Step Livestock

Substitute continuous season-long use of pastures in favor of rotational grazing 
strategies to reduce runoff. Short term, seasonal and long term rest from grazing in 
overgrazed areas would improve soil conditions for native revegetation and land 
values as well. 3 60

NRCS, Private Landowners, 
RCD

AuC-CCCS-
18.1.1.4 Action Step Livestock Manage rotational grazing to aid in the reduction of noxious weeds. 3 60

NRCS, Private Landowners, 
RCD

AuC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

AuC-CCCS-
18.1.2.1 Action Step Livestock

Aid landowners willing to fence off riparian areas with development of offstream 
alternative water sources 2 30

CDFW, NOAA RC, NRCS, 
RCD

AuC-CCCS-
18.1.2.2 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 60

NRCS, Private Landowners, 
RCD

AuC-CCCS-
18.1.2.3 Action Step Livestock

To minimize gully initiation, grazing should be kept at relatively low intensities on 
steeper slopes 3 60

NRCS, Private Landowners, 
RCD

AuC-CCCS-
18.1.2.4 Action Step Livestock

Establish conservative residual dry matter (RDM) target per acre that ensures area 
is not overgrazed with 1000 lbs RDM (residual dry matter)/acre left at end of grazing 
season. Remove cattle from pasture before soils dry out. 3 25

NRCS, Private Landowners, 
RCD

AuC-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
19.1.1

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

AuC-CCCS-
19.1.1.1 Action Step Logging

Encourage forest management which allows for optimal levels of natural LWD 
recruitment of larger older trees into stream channels 2 60

Board of Forestry, NMFS, 
Private Landowners, Sonoma 
County, State Parks, US EPA

AuC-CCCS-
19.1.1.2 Action Step Logging

Acquire key large tracts of forestlands identified as a priority by Federal, State, local 
government, and non-governmental organizations 3 60

CDFW, NMFS, RCD, Sonoma 
County, State Parks

AuC-CCCS-
19.1.1.3 Action Step Logging Conserve and manage forestlands for older forest stages. 3 60

Board of Forestry, CDFW, 
NMFS, Sonoma County, State 
Parks, USEPA

AuC-CCCS-
19.1.2

Recovery 
Action Logging

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

AuC-CCCS-
19.1.2.1 Action Step Logging

Develop a Road Sediment Reduction Plan that prioritizes problem sites and outlines 
implementation and a timeline of necessary actions. 3 5

Board of Forestry, CalFire, 
CDFW, Private Landowners, 
RCD

AuC-CCCS-
19.1.2.2 Action Step Logging

Prevent or minimize future sediment and runoff sources from logging by utilizing 
BMP's that prevent or minimize delivery of sediment and runoff to stream channels. 3 25

CalFire, Private Landowners, 
RCD

AuC-CCCS-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
AuC-CCCS-
19.2.1

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

AuC-CCCS-
19.2.1.1 Action Step Logging

Assign NMFS staff to conduct THP reviews of the highest priority areas using 
revised "Guidelines for NMFS Staff when Reviewing Timber Operations: Avoiding 
Take and Harm of Salmon and Steelhead" (NMFS 2004). 2 2 CalFire, CDFW, NMFS

AuC-CCCS-
19.2.1.2 Action Step Logging

Establish greater oversight and post-harvest monitoring by the permitting agency for 
operations within high value habitat areas 3 10 NMFS, State

AuC-CCCS-
19.2.1.3 Action Step Logging

Provide information to BOF regarding CCC steelhead priorities and recommend 
upgrading relevant forest practices. 3 2 CalFire, CDFW, NMFS

AuC-CCCS-
20.1 Objective Mining

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
20.1.1

Recovery 
Action Mining Prevent or minimize impairment to passage and migration

AuC-CCCS-
20.1.1.1 Action Step Mining

Improve passage where mining and other activities have resulted in diminished 
migration windows 1 20

CDFW, NMFS, Private 
Landowners, Sonoma County, 
USACE
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AuC-CCCS-
20.1.1.2 Action Step Mining

Continue projects to improve adult and smolt migration, habitat complexity and 
maintenance of low flow channels in reaches upstream of active mining areas in 
cooperation with existing gravel mining operations (e.g.. construction of pools, 
alcoves, and LWD) 2 20

CDFW, NMFS, Private 
Landowners, Sonoma County, 
Trout Unlimited, USACE

AuC-CCCS-
20.1.1.3 Action Step Mining

Gravel mining practices recommended by NMFS and CDFW should be used and 
followed in new mining practices. 2 20

CDFW, NMFS, Private 
Landowners, Sonoma County, 
USACE

AuC-CCCS-
20.1.1.4 Action Step Mining

Outmigrant monitoring and physical monitoring (cross sections, longitudinal profiles, 
etc.) should continue to document channel conditions, and expand knowledge of 
migrating smolt patterns 3 10

CDFW, NMFS, Private 
Landowners, Sonoma County 
Water Agency, Trout Unlimited

AuC-CCCS-
20.1.2

Recovery 
Action Mining

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool riffle ratio)

AuC-CCCS-
20.1.2.1 Action Step Mining

Develop and enhance staging pool habitats and thalweg depth where geomorphic 
conditions dictate and allow 2 5

CDFW, Counties, NMFS,  
Private Landowners, USACE

AuC-CCCS-
20.1.2.2 Action Step Mining

Continue to implement and support BMP's which improve, maintain or prevent 
impacts to habitat complexity when reviewing new mining plans. 3 5

CDFW, Counties, NMFS,  
Private Landowners, USACE

AuC-CCCS-
20.1.3

Recovery 
Action Mining

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

AuC-CCCS-
20.1.3.1 Action Step Mining

Develop and enhance offchannel habitats such as alcoves to promote fry and 
juvenile rearing habitat 2 10

CDFW, Counties, NMFS,  
Private Landowners, USACE

AuC-CCCS-
20.1.3.2 Action Step Mining

Retain LWD, boulders and vegetation on riffles where structure is beneficial to 
migration and resting cover 3 20

CDFW, Counties, NMFS,  
Private Landowners, USACE

AuC-CCCS-
22.1 Objective

Residential/Co
mmercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
22.1.1

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize reduced density, abundance, and diversity

AuC-CCCS-
22.1.1.1 Action Step

Residential/Co
mmercial 
Development

Improve education and awareness of agencies, landowners and the public regarding 
salmonid protection and habitat requirements. 3 10

CDFW, Cities, Counties, 
NMFS,  Private Landowners, 
Water Agencies

AuC-CCCS-
22.1.1.2 Action Step

Residential/Co
mmercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 3 20

CDFW, Cities, Counties, 
NMFS

AuC-CCCS-
22.1.1.3 Action Step

Residential/Co
mmercial 
Development

Design and implement education programs to promote public awareness of salmon 
and steelhead habitat within urban creek settings. 3 5

CDFW, Cities, Counties, 
NMFS, Public

AuC-CCCS-
22.1.1.4 Action Step

Residential/Co
mmercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating 
steelhead and Chinook salmon. 2 5

CDFW, Cities, Counties, 
NMFS, NOAA RC, Water 
Agencies

AuC-CCCS-
22.1.2

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize increased landscape disturbance

AuC-CCCS-
22.1.2.1 Action Step

Residential/Co
mmercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 5

CDFW, Cities, Counties, 
NMFS

AuC-CCCS-
22.1.2.2 Action Step

Residential/Co
mmercial 
Development

Purchase conservation easements from landowners that currently have grazing or 
agricultural operations along the estuary. 2 10

California Coastal 
Conservancy, CDFW, 
Counties, NMFS, Private 
Landowners, RCD

AuC-CCCS-
22.1.2.3 Action Step

Residential/Co
mmercial 
Development

Identify areas at high risk of conversion from forest land to rural resident etc., and 
develop incentives and alternatives for landowners that discourage conversion. 3 25

CDFW, Counties, NMFS, 
Private Landowners, RCD
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AuC-CCCS-
22.1.2.4 Action Step

Residential/Co
mmercial 
Development

Design new developments to minimize the impacts to unstable slopes, wetlands, 
areas of high habitat value, and similarly constrained sites that occur adjacent to a 
CCC steelhead or CC Chinook salmon watercourse. 3 100

CDFW, Cities, Counties, 
NMFS

AuC-CCCS-
22.1.2.5 Action Step

Residential/Co
mmercial 
Development

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 50

CDFW, Cities, Counties, 
NMFS

AuC-CCCS-
22.1.2.6 Action Step

Residential/Co
mmercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 3 100

CDFW, Cities, Counties, 
NMFS

AuC-CCCS-
22.1.3

Recovery 
Action

Residential/Co
mmercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

AuC-CCCS-
22.1.3.1 Action Step

Residential/Co
mmercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100 Cities, Counties

AuC-CCCS-
22.1.3.2 Action Step

Residential/Co
mmercial 
Development

Residential landowners should utilize BMP's from Basins Of Relations: A Citizen's 
Guide to Protecting and Restoring Our Watersheds (OAEC, 2007), Slow it. Spread 
it. Sink it! (Santa Cruz Resource Conservations District, 2009) to conserve water 
resources 3 25

CDFW, City Planning,  Private 
Landowners, Public Works, 
Sonoma County Water 
Agency, SWRCB

AuC-CCCS-
22.2 Objective

Residential/Co
mmercial 
Development Address the inadequacy of existing regulatory mechanisms

AuC-CCCS-
22.2.1

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize reduced density, abundance, and diversity

AuC-CCCS-
22.2.1.1 Action Step

Residential/Co
mmercial 
Development Implement performance standards in Stormwater Management Plans. 3 100

Mendocino County, Private 
Landowners, Sonoma County

AuC-CCCS-
22.2.2

Recovery 
Action

Residential/Co
mmercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

AuC-CCCS-
22.2.2.1 Action Step

Residential/Co
mmercial 
Development

Avoid, or at a minimum minimize, the use of commercial and industrial products (e.g. 
pesticides) with high potential for contamination of local waterways. 2 100

Cities, Mendocino County, 
Sonoma County, USEPA

AuC-CCCS-
22.2.2.2 Action Step

Residential/Co
mmercial 
Development

Toxic waste products from urban activities should receive the appropriate treatment 
before being discharged into any body of water that may enter any steelhead or 
Chinook salmon waters. 2 100

Cities, Counties, Public, 
RWQCB

AuC-CCCS-
22.2.3

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize increased landscape disturbance

AuC-CCCS-
22.2.3.1 Action Step

Residential/Co
mmercial 
Development

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment and/or enhancement of natural riparian communities. 3 25

CDFW, Farm Bureau, Land 
Trusts, NMFS, NRCS, RCD, 
Sonoma County

AuC-CCCS-
22.2.3.2 Action Step

Residential/Co
mmercial 
Development

Discourage Sonoma County from rezoning forestlands to rural residential or other 
land uses. 3 20

CDFW, NMFS, Sonoma 
County

AuC-CCCS-
22.2.3.3 Action Step

Residential/Co
mmercial 
Development Enforce existing building permit programs to minimize unpermitted construction. 3 100 Cities, Counties

AuC-CCCS-
22.2.3.4 Action Step

Residential/Co
mmercial 
Development

Develop legislation that will fund county planning for environmentally sound growth 
and water supply and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 3 10

CDFW, Cities, Counties, 
NMFS, Private Landowners, 
Public

AuC-CCCS-
22.2.3.5 Action Step

Residential/Co
mmercial 
Development

Minimize new construction in undeveloped areas within the 100-year flood prone 
zones in all historical CCC steelhead watersheds. 3 5

CDFW, NMFS, Sonoma 
County

AuC-CCCS-
22.2.3.6 Action Step

Residential/Co
mmercial 
Development

Work with Mendocino County to develop more protective regulations in regard to 
exurban development (vineyard and rural residential). 3 10

CDFW, NMFS, RWQCB, 
SWRCB
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AuC-CCCS-
22.2.3.7 Action Step

Residential/Co
mmercial 
Development

Encourage Sonoma and Mendocino County to develop and implement ordinances 
(e.g., Santa Cruz) to restrict subdivisions by requiring a minimum acreage limit for 
parcelization and in concert with limits on water supply and groundwater recharge 
areas. 3 5

CDFW, Mendocino County, 
NMFS, Sonoma County

AuC-CCCS-
22.2.3.8 Action Step

Residential/Co
mmercial 
Development

Explore the use of conservation easements to provide incentives for private 
landowners to preserve riparian corridors 2 10

Land Trusts,  Private 
Landowners, RCD

AuC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

AuC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

In the Big Austin Creek watershed, implement results of existing sediment source 
surveys, and assess remaining watershed road networks to eliminate high priority 
and high sediment yield sources. 2 10

 Private Landowners, Public 
Works, RCD

AuC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

In the East Austin Creek watershed, implement results of existing sediment source 
surveys, and assess remaining watershed road networks to eliminate high priority 
and high sediment yield sources. Upgrade and decommission sites and road 
networks where appropriate. These actions include outsloping roads, ditch relief 
culverts, and installing rolling dips. 2 10

 Private Landowners, Public 
Works, RCD, State Parks

AuC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 2 10

Private Landowners, Public 
Works

AuC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Decommission riparian roads and skid trails on forestlands that deliver sediment into 
adjacent watercourses.  High priority streams identified by DFG habitat reports 
include Sheephouse Creek, Austin and East Austin Creeks, Blackrock Creek, Kidd 
Creek, Gilliam Creek, Pole Mountain,  Conshea Creek, and Schoolhouse Creek 
(CDFG 2009). 3 20

NRCS, Private Landowners, 
Public Works, State Parks

AuC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

AuC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Assess private road stream crossings for barrier potential and implement 
recommendations 1 5

CDFW,  Private Landowners, 
RCD, Trout Unlimited

AuC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Implement public road barrier survey recommendations in high then medium value 
areas as a priority (See Passage) 2 5

CDFW, Private Landowners, 
Sonoma County, State Parks

AuC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Utilize BMP's to upgrade existing crossings (bridges, culverts, fills, and other 
crossings) to accommodate 100-year flood flows and associated bedload and 
debris. 3 25

 Private Landowners, Public 
Works, State Parks

AuC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

AuC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips 2 25

 Private Landowners, Public 
Works, RCD, State Parks

AuC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Utilize BMP's to upgrade existing crossings (bridges, culverts, fills, and other 
crossings) to accommodate 100-year flood flows and associated bedload and 
debris. 2 25

 Private Landowners, Public 
Works, State Parks

AuC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Utilize best management practices for road construction, maintenance, management 
and decommissioning (e.g. Fishnet 4c County Roads Manual; Hagans & Weaver, 
1994; Sommarstrom, 2002; Oregon Department of Transportation, 1999). 2 20

Private Landowners, Public 
Works

AuC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

AuC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

AuC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s Prevent or minimize sediment sources on newly constructed roads 3 60

CalFire, CalTrans, County 
Planning, NMFS, NRCS, 
Private Landowners, Public, 
RCD, Sonoma County

AuC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Utilize best management practices for road construction (e.g. Fishnet 4c County 
Roads Manual; Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon Department 
of Transportation, 1999). 3 25

Private Landowners, Public 
Works, Sonoma County
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AuC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 60

CalTrans, CDFW, Sonoma 
County, State Parks

AuC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

AuC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to watershed hydrology

AuC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

All Federal, State and local, planning should include considerations and allowances 
that ensure continued operations during droughts and floods while also providing for 
salmonid recovery needs. 3 20

Board of Forestry, CA Coastal 
Commission, California Coastal 
Conservancy, California 
Department of Mines and 
Geology, Caltrans, CDFW, 
CDFW Law Enforcement, City 
Planning, Farm Bureau, FEMA, 
NMFS, NRCS, Public Works, 
RWQCB, State Parks, 
SWRCB, USACE, USEPA, 
USGS, Water Agencies

AuC-CCCS-
24.2 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

AuC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to watershed hydrology

AuC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Work with water managers on regulated streams to assure adequate and proper 
consideration is given to fish needs. Develop agreements that will minimize water-
use conflicts and impacts on fish and wildlife resources during drought conditions. 2 20

CDFW, NMFS, Private 
Landowners, SWRCB

AuC-CCCS-
24.2.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

AuC-CCCS-
24.2.2.1 Action Step

Severe 
Weather 
Patterns

Work with land owners or public agencies to acquire water that would be utilized to 
minimize effects of droughts. 2 100

CDFW, NMFS, Private 
Landowners, SWRCB

AuC-CCCS-
24.2.2.2 Action Step

Severe 
Weather 
Patterns

Evaluate the rate and volume of water diversions and in streams and tributaries and, 
where appropriate, minimize water withdrawals that could impact steelhead and 
Chinook salmon. 3 10

CDFW, NMFS,  Private 
Landowners, SWRCB

AuC-CCCS-
24.2.2.3 Action Step

Severe 
Weather 
Patterns

Manage reservoirs and dam releases to maintain suitable rearing temperatures and 
migratory flows in downstream habitats (e.g., pulse flow programs for adult upstream 
migration and smolt outmigration). 3 100

CDFW, NMFS, Private 
Landowners, SWRCB

AuC-CCCS-
24.2.2.4 Action Step

Severe 
Weather 
Patterns

Identify and work with water users to minimize depletion of summer base flows from 
unauthorized water uses. 3 10

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, SWRCB

AuC-CCCS-
24.2.2.5 Action Step

Severe 
Weather 
Patterns

Implement water conservation strategies that provide for drought contingencies 
without relying on interception of surface flows or groundwater depletion. 3 10

CDFW, RWQCB, Sonoma 
County Water Agency, State 
Parks

AuC-CCCS-
24.2.3

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to water quality (impaired stream temperature)

AuC-CCCS-
24.2.3.1 Action Step

Severe 
Weather 
Patterns

Maintain canopy levels at desirable levels in all streams and restore canopy levels to 
desirable levels in high value habitat areas (See WATER QUALITY for specific 
actions/areas 2 25

CDFW, NOAA RC, Private 
Landowners, State Parks, 
Trout Unlimited

AuC-CCCS-
25.1 Objective

Water 
Diversion/Imp
oundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AuC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)
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Austin Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentPotential LeadAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

AuC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/Impou
ndment Promote water conservation best practices such as drip irrigation for vineyards. 3 20

CDFW, Farm Bureau, NRCS, 
Sonoma County Water 
Agency, SWRCB

AuC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/Impou
ndment Promote the use of reclaimed water for agricultural or other uses. 3 60

CDFW, RCD, Sonoma County 
Water Agency, State Parks

AuC-CCCS-
25.1.1.3 Action Step

Water 
Diversion/Impou
ndment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 1 20

CDFW, NMFS, NOAA RC, 
Private Landowners, RCD, 
RWQCB, Sonoma County, 
Sonoma County Water 
Agency, SWRCB

AuC-CCCS-
25.1.1.4 Action Step

Water 
Diversion/Impou
ndment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 3 30

NMFS, RCD, RWQCB, 
Sonoma County Water 
Agency, SWRCB

AuC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize reduced density, abundance, and diversity

AuC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/Impou
ndment Adequately screen water diversions to prevent juvenile salmonid mortalities. 1 10 CDFW, NMFS, NOAA RC

AuC-CCCS-
25.2 Objective

Water 
Diversion/Imp
oundment Address the inadequacy of existing regulatory mechanisms

AuC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)

AuC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/Impou
ndment

Develop and apply a distributed hydrologic water budget model to characterize 
surface stream flows within Russian River tributaries, to allow for comparisons 
between impaired and unimpaired conditions, with an emphasis on summer base 
flow conditions relative to rearing juvenile salmonids. These data will reduce 
uncertainty, provide greater temporal and spatial focus on impaired reaches and  
greater certainty for reaches that have water available for consumptive uses and be 
useful as a decision-support tool for other programs. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS,  Private 
Landowners, RCD

AuC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/Impou
ndment

Support efforts to provide improved localized weather prediction capabilities in 
support of finer scale frost protection capabilities for the benefit of grape growers and 
fisheries flows. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS,  Private 
Landowners, RCD, Water 
Agencies

AuC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/Impou
ndment

To resolve frost protection/fisheries conflicts over spring baseflows evaluate 
alternatives such as: develop information about prioritizing tributaries and locations 
for offstream storage; develop criteria for sizing offstream storage; develop criteria 
making compensatory releases from large dams; provide policy and funding for the 
above actions to maximize benefits for fisheries and agriculture. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS,  Private 
Landowners, RCD, Water 
Agencies

AuC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/Impou
ndment

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and authorized diverters (CDFG 2004). 3 5

CDFW, RCD, RWQCB, 
Sonoma County, Sonoma 
County Water Agency, 
SWRCB

AuC-CCCS-
25.2.1.5 Action Step

Water 
Diversion/Impou
ndment

Evaluate requests for on-stream dams above migratory reaches for effects on the 
natural hydrograph and the supply of spawning gravel for recruitment downstream 
(CDFG 2004). 3 5 CDFW, SWRCB, USACE

AuC-CCCS-
25.2.1.6 Action Step

Water 
Diversion/Impou
ndment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 15 NMFS, RWQCB, SWRCB
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Green Valley Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Potentially Independent Population
• Diversity Stratum: North Coastal
• Spawner Density Target: 1,000 adults
• Current Intrinsic Potential:  24.9 IP-km

For information regarding CC Chinook salmon and CCC coho salmon for this watershed, 
please see the CC Chinook Salmon volume of this recovery plan and the CCC coho salmon 
recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Historical fish surveys dating back to the 1950s and 1960s exist for Green Valley and its tributary 
streams and describe in general the habitat conditions and distribution of native fishes, though 
no rigorous historical abundance surveys exist for the basin (CDFG 2006).  Steelhead were 
commonly rescued and relocated to tributary streams both within and from out of the basin 
through the 1960s, reflecting low baseflow conditions that still persist today.   The first extensive 
historical survey occurred in 1966, reporting steelhead commonly throughout the sixteen miles 
of the survey.  In 1969, it was reported that the numbers of non-game fish moving downstream 
toward the confluence with the Russian River increased, while the number of juvenile steelhead 
decreased through the same area (a reflection of poorer habitat conditions still existing today). 
No non-game fish were observed upstream of the confluence with Atascadero Creek.  
Approximately 4.4 miles of stream was estimated to be suitable for steelhead spawning (near the 
Highway 116 bridge and upstream of the confluence with Atascadero Creek).  Through the 1970s 
sporadic surveys were conducted.  In 1984, over 30,000 juvenile steelhead were released into 
Green Valley and Atascadero creeks from the Warm Springs Hatchery.  Abundance and 
distribution surveys were conducted in 1991 though few steelhead were documented over the 
three reaches sampled.  In 1994, the California Department of Fish and Wildlife (CDFW) 
conducted a systematic habitat survey of the entire watershed that also included biological 
inventories to describe summer juvenile and adult general abundance and distribution in all 
tributaries (CDFG 2006).  

Since 2005, annual juvenile, smolt and adult monitoring has been conducted in Green Valley 
Creek by the University of California Cooperative Extension (UCCE) under contract to CDFW as 
part of the Russian River Captive Broodstock Program, and more recently to assist estuarine 
monitoring being conducted by the Sonoma County Water Agency (SCWA).  While the focus of 
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this program has been coho salmon, juvenile steelhead have been incidentally captured and 
enumerated, though adult and smolt numbers provide limited information as the trapping 
timeline has only covered a portion of the steelhead adult/smolt migration period (R. Coey, 
NMFS, personal communication, 2012). 
 

History of Land Use 
European settlement brought large scale logging in the Green Valley Creek watershed during the 
first half of the 20th Century, followed by extensive grazing and tree cutting for coal production.  
Agricultural activities and small ranchettes expanded during the mid-1900s with cultivation of 
apple orchards, followed by prunes, then wine grapes.  The Boudreau report was part of a 1978 
Sonoma County Green Valley study that addressed groundwater concerns in the lower 
watershed area as well as the concerns of many residents at the time regarding conversion of 
agricultural land to rural residential development (Sonoma County Community and 
Environmental Services 1978).  The study recognized that almost all the housing in the watershed 
used domestic wells and septic systems, and that additional housing development could reduce 
groundwater below levels needed to support the housing.  Despite this 1978 study, rural 
residential housing development in the watershed has continued without additional municipal 
water supply development (Laurel Marcus and Associates 2003).  Seasonal flashboard dams used 
for irrigation, frost protection, and domestic water supply were common in Green Valley, 
Atascadero and Purrington Creeks, and although the structures remain, few of these are 
operational today. 
 

Current Resources and Land Management 
The Green Valley watershed encompasses approximately 38 square miles, stretching from Barnett 
Valley Road and the town of Occidental at its southern end and joining the mainstem of the 
Russian River at Rio Dell (Laurel Marcus and Associates 2003).  Primary tributary streams are 
Atascadero Creek, Jonive Creek, Purrington Creek, and Green Valley Creek (See Green Valley 
Creek map showing the overall watershed and its subwatersheds).  Current land uses include 
orchards, vineyards, pasture, and rural development.  There are two sewage disposal facilities 
and two quarries (CDFG 2006). 
 
In general, the watershed has a mixture of land uses: urban/rural residential, intensive 
agriculture, and a relatively large number of public and private roads (Laurel Marcus and 
Associates 2003).  Resource management on private lands is largely carried out by private 
landowners with assistance from various Federal and state agencies (e.g., CDFW, NMFS and 
Goldridge Resource Conservation District with the assistance of National Resource Conservation 
Service).  A systematic habitat assessment of the entire watershed was conducted by the CDFW 
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Watershed Restoration Program in the 1990s.  Recently, Trout Unlimited has conducted 
numerous restoration projects primarily for erosion control, fish passage, and instream habitat 
enhancement. 
 

Salmonid Viability and Watershed Conditions 
Habitat surveys conducted by CDFW (CDFG 2006) indicate that the lower reaches of Green 
Valley Creek and much of Atascadero Creek are marginal for salmon and steelhead habitat, 
consisting of long, deep glide habitats constrained by poor shelter levels, high water temperatures 
and high gravel embededdness (CDFG 2006).  The unstable and steep banks in these reaches limit 
instream habitat improvement alternatives.  Upstream of the Atascadero Creek confluence and 
within Purrington, Redwood, and Jonive creeks, conditions are better with ample rearing habitat 
and canopy shading, although instream shelter and riffle habitat for spawning is lacking.  Stream 
bank erosion is prevalent in many areas due to the incised nature of the channel.  The following 
indicators were rated Poor through the CAP analysis for steelhead:  Riparian Vegetation, 
Sediment, Velocity Refuge, Habitat Complexity, Hydrology, Passage/Migration, Water Quality, 
Landscape Patterns, Sediment Transport, and Viability (Smolts).  Recovery strategies will focus 
on improving these Poor conditions as well as those needed to ensure population viability and 
functioning watershed processes.    
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Green Valley Creek CAP Viability Table results are provided 
below.  Recovery strategies will focus on improving these conditions. 
 
Estuary: Quality & Extent 
Please see the Russian River Overview for a complete Estuary discussion.  
 
Sediment Transport:  Road Density 
Sediment transport function in the watershed has been interrupted by historic logging roads and 
culverts which crisscrossed the headwater areas of Green Valley Creek.  Roads in the lower 
floodplain have been converted to rural residential usage without appropriate upgrading for 
handling year round traffic or minimizing surface erosion, and culvert sizes are inadequate to 
handle higher runoff from impervious surfaces and ditching resulting in increased channel 
velocities.  County and private roads often parallel the riparian zone, limiting the natural 
meandering of the stream.  Though passage improvements have been conducted by the County 
and private organizations to assist adult migration, the retro-fits have not improved sediment 
transport through these undersized culverts.  Consequently, the uppermost reaches of Green 
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Valley Creek provide only fair spawning habitat quantity and quality, due to high embeddedness 
and infrequent gravel deposits.  
 
Velocity Refuge: Floodplain Connectivity 
Low large woody debris volume and limited access to seasonally inundated floodplain habitat 
likely impact the winter survival of juveniles throughout the Green Valley Creek watershed. 
Over-wintering fish require adequate resting and feeding cover to survive long winters with high 
velocities.   Channel modification and incision have separated the stream channel from its natural 
floodplain throughout the year, except at extreme flood flows when salmonids can be flushed out 
to agricultural and grazing lands.  Displaced fish may become trapped and stranded outside the 
stream channel during the declining limb of the hydrograph.   
 
Hydrology:  Redd Scour 
In incised or channelized reaches, winter storms are confined within the channel due to the lack 
of near-stream floodplain, increasing stream velocities over and through riffles where steelhead 
lay their eggs in redds. Steelhead redds already hampered by high fine sediment levels are further 
threatened by these high winter flows, which can scour out and expose steelhead eggs to 
sediments, light and fungus. 
 
Hydrology: Baseflow & Passage Flows 
Impaired water flow is the primary concern for summer rearing juvenile salmonids in Green 
Valley Creek watershed.  Though bedrock reaches maintain year-round pools, the thin riparian 
corridor in most reaches does not buffer against high temperatures in hotter months/years.  UCCE 
has documented pools in alluvial reaches which have routinely dried up during July or August 
in recent years.  Recently, fish rescues, which have been performed by CDFW, UCCE and 
dedicated volunteers in the Green Valley Creek mainstem to relocate stocked captive broodstock 
released coho salmon (and incidentally steelhead), have helped to improve summer survivability 
of steelhead juveniles when they are moved to pools/reaches with available carrying capacity. 
 
Hydrology: Impervious Surfaces 
Watershed hydrology has been highly altered by channel modification, floodplain loss, roads and 
culverts, and residential/agricultural development.  Spawning gravel recruitment is limited, 
while high velocity winter flows continue to erode finer sediments from incised channels that are 
deposited in the flatter mainstem channels of Green Valley and Atascadero Creeks.  Fine sediment 
aggradation limits macro-invertebrate production in these lower reaches, offsetting the benefits 
of year-round flows and the wetland, backwater nature of these habitats.  Though the percentage 
of impervious surfaces within the watershed is rated as very good, the numerous roads, ditches 
and culverts have altered the natural hydrograph, and flood flows can be characterized as flashy.  

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Green Valley Creek 139



These conditions impact winter rearing in the higher gradient reaches, and summer rearing in 
the lower gradient reaches.  Adult steelhead spawning is limited to relatively few reaches in 
higher gradient channels, where gravels can be retained by boulders or bedrock, and which can 
be susceptible to high embeddedness or redd scouring from high flows. 
 
Habitat Complexity:  Percent Primary Pools & Pool/Riffle/Flatwater Ratios 
Riffle habitats utilized by spawning adults are lacking throughout the watershed, due largely to 
undersized culverts, an absence of gravel-retaining LWD, and stabilization of stream banks.  
Quality pool habitat for juvenile rearing is absent in many areas where the channel bed has 
lowered, and water demand from diversions exceed water supply from headwater areas. A few 
deep pools exist where flows persist year-round over bedrock outcrops in the upper watershed.  
 
Habitat Complexity:  Large Wood & Shelter 
None of the nine tributaries surveyed meet optimal criteria for shelter, rating Poor to Fair; 
available shelter habitat is comprised mainly of undercut banks and boulders.  The Poor shelter 
ratings are due largely to a lack of functional riparian corridors and limited recruitment of large 
conifer or evergreen species from adjacent upslope areas (CDFG 2006).  GIS data indicated only 
15% of forest timber is in size classes that would allow future recruitment to the stream channel.  
Large woody debris that is recruited naturally is often removed by landowners due to concerns 
for erosion in the highly incised areas of the channel.   
 
Sediment:  Gravel Quality & Distribution of Spawning Gravels 
Although the CAP workbook indicates gravel quality rates Fair for the watershed, embeddedness 
levels are only good in the smaller tributaries, including Jonive, Redwood and Castellini Creeks.  
Green Valley, Atascadero, and Purrington creeks have high gravel embededdness that likely 
compromises spawning, egg incubation, and macro-invertebrate food production. 
 
Viability: Density, Abundance & Spatial Structure 
Summer and winter rearing are the primary bottlenecks to steelhead production in Green Valley 
Creek.  Migration of adults is now relatively unimpaired, and outmigration of smolts should be 
fair given the lack of barriers and low gradient.  Summer rearing conditions can be improved 
through pool and shelter development throughout the watershed; however, the enhancement of 
winter rearing conditions in higher gradient areas is limited to areas where the incised channel is 
flanked by bedrock or coarse substrate. Decreasing sediment sources and improving water 
quality would improve food supply for winter rearing steelhead in lower gradient reaches.  
Expanding riparian corridors for LWD and gravel recruitment would improve adult spawning 
potential.       
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Water Quality: Turbidity or Toxicity 
A lack of juvenile and resident steelhead, and a general lack of other aquatic fishes and 
invertebrates in lower Green Valley and Atascadero Creeks may suggest that water quality may 
be limiting fish abundance, as upstream of the Atascadero Creek confluence, salmonids and other 
fishes are routinely encountered.  Water quality monitoring should be performed to document 
the cause and source of these observations.   
 
Other Current Conditions 
Recent abundance and distribution surveys by UCCE have documented high numbers of 
predatory non-native piscivores fish species, such as bluegill and green sunfish.  Presumably, 
these fish are flushed from stock ponds during high flow events and become summer residents 
in Green Valley Creek.  UCCE biologists have theorized that low survival estimates previously 
enumerated may be confounded by predacious fish within isolated pools, or incidentally caught 
together with salmonids during trapping events (M. Obedzinski, UCCE, personal 
communication, 2012). 
 

Threats 
The following discussion focuses on those threats that rate as High or Very High (See Green 
Valley Creek CAP Results).  Recovery strategies will likely focus on ameliorating threats rated as 
High; however, some strategies may address Medium and Low threats when the strategy is 
essential to recovery efforts. 
 
Agriculture 
The expansion of agricultural practices that have reduced riparian corridors and the recruitment 
of LWD has taken place throughout the lower gradient reaches of Green Valley and Atascadero 
Creeks.  Only 15% of the watershed riparian forest is made up of larger tree classes that have the 
potential to stabilize banks and provide a long term source of LWD.  Domestic and agricultural 
water diversions likely lower summer baseflows, disconnecting aquatic habitat and elevating 
instream temperatures.  Agriculture operations that encroach into adjacent riparian areas, 
reducing buffer width and increasing soil exposure, can increase sediment delivery to the stream 
as well as impact shading and wood recruitment.  
 
Channel Modification 
Channel modification (e.g., floodplain and riparian removal) has been the largest impact to 
salmonid resources in Green Valley Creek and its tributaries.  Only an estimated 30 percent of the 
stream channel network is connected to the floodplain.  This compromises winter rearing success 
because juveniles cannot find refugia from high velocities and are flushed from high quality 
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headwater rearing habitat into downstream marginal mainstem or river habitat.  In many areas, 
channel modification has caused channel incision, over-steepened banks, high stream velocities, 
bank erosion, gravel embeddedness, and the loss of mature riparian trees.   
 
Livestock Farming and Ranching 
Cattle and other livestock grazing have decreased the density of under-story riparian species that 
provide habitat for terrestrial invertebrates, which are food for rearing juvenile salmonids.  Cattle 
grazing and loafing within riparian corridors have led to bank erosion and high gravel 
embeddedness, impacting egg incubation and spawning success. 
 
Mining 
Gravel mining is an ongoing and future threat that can alter sediment transport processes.  
Channel aggradation can occur if mining practices remove instream bars, thereby flattening the 
channel, whereas channel degradation can occur if mining practices exceed the sediment 
replenishment rate of the watershed.  Active gravel mining in the mainstem lower channel could 
contribute further to juvenile and adult passage issues if current gravel mining practices 
recommended by NMFS and CDFW are not strictly adhered to. 
 
Residential and Commercial Development 
Existing residential and commercial developments and the potential future conversion of rural 
larger ranchette and agricultural parcels to residential or commercial are the primary future 
threat for Green Valley Creek salmonids.  Increased road densities associated with 
residential/commercial development can increase fine sediment delivery to streams. The 
conversion of large ranchettes to water-intensive uses, such as agriculture or residential 
development, can stress already depleted summer streamflows.  Summer juvenile habitat is 
currently lacking and in poor quality within Green Valley Creek, and summer baseflows are often 
absent where domestic/agricultural water demand exceeds recharge capacity.     
 
Roads and Railroads 
Road density is high in Green Valley Creek, both within the riparian zone and upslope areas.  
Road development has altered the natural flow of water through the watershed as well as 
interrupted sediment transport, often causing channel degradation below undersized culverts.  
This has led to channel incision and fish passage issues at several crossings.  The 2008 Green 
Valley Creek Watershed Assessment and Erosion Prevention Planning Project (PWA 2008) 
identified that many existing roads are not maintained adequately, which contributes sediment 
to streams, and culverts are undersized, which reduces spawning gravel availability.  Many 
culverts within the watershed are at risk of failing or causing flow diversion.  
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Severe Weather Patterns 
Though winters in the Green Valley Creek watershed exhibit a coastal-type climate, summer 
streamflows are pressured by rural residential diversions/pumping along the mainstem and 
tributaries to such a degree that long-lasting drought patterns could pose a significant threat to 
maintaining adequate streamflows and aquatic habitat during the late summer and fall.  Flooding 
can either improve or degrade streams through the initiation or acceleration of erosional 
processes, respectively depending upon the stability or resiliency of the stream channel.  
However, for Green Valley Creek, severe flooding accelerates erosion and scours redds in the 
incised channels and increases road surface erosion in this developed watershed.    
 
Water Diversion and Impoundments 
Though several earthen dams occur in the upper watershed, the number of reported stream 
diversions is low, with the chief water demand occurring in the summer from creek-side 
residential and agricultural development.  Frost protection in the spring is also potentially of 
concern.  Currently, studies by UCCE and National Fish and Wildlife Foundation are being 
conducted to quantify water demand and supply within the basin and to identify water 
conservation projects and opportunities in cooperation with watershed landowners. 
 

Limiting Conditions, Lifestages, and Habitats 
Threat and condition analysis within the CAP workbook suggests summer and winter juvenile 
survival are the factors limiting steelhead abundance within the Green Valley Creek watershed.  
Altered watershed processes, increased sediment load, altered sediment transport processes, and 
reduced large wood quantity and recruitment are a result of landscape disturbance from historic 
adjacent land-uses including historic timber harvest, and current agriculture, livestock raising, 
mining, and the effects of residential development.  Increased residential development and severe 
weather are future threats to existing habitat conditions.  Restoration actions should target 
addressing these issues within high-potential habitat stream reaches. 
 

General Recovery Strategy 
In general, recovery strategies will focus on improving conditions and ameliorating stresses and 
threats discussed above, although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed.   
 
Improve & Conserve Water Resources 
Efforts need to focus on continuing and supporting studies being conducted to quantify water 
demand and supply, and identifying water conservation projects and opportunities in 
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cooperation with watershed landowners in Green Valley Creek mainstem (consider expanding 
these studies to include Purrington Creek).  One example of such an opportunity is the imprinting 
of coho salmon from the captive broodstock program in a small instream flashboard dam 
temporarily installed in cooperation with landowners and CDFW.  Ironically, several flashboard 
dams in the upper watershed that are no longer operated may have ameliorated or masked the 
effects of high residential water demand.  We recommend reevaluating the benefits of these types 
of structures, which may have provided recharge or persistent baseflow benefits (simulating 
beaver dams that are no longer present) to rearing steelhead. 
 
Improve Water Temperatures and Water Quality 
Planting trees to improve over-story conditions and stream temperatures is recommended for 
lower Green Valley and Atascadero Creeks.  Investigating sources of poor water quality 
conditions and remediating them is recommended for Atascadero Creek. 
 
Address Upslope Sediment Sources 
Maintenance on existing private roads should be improved per the recommendations of Forest 
and Ranch Roads (Weaver and Hagans 1994).  Maintenance on public roads should be increased 
and follow the standards of the Fishnet 4c Road Manual (FishNet 4C 2004).  PWA (2008) identifies 
a total of 145 sites with the potential to deliver over 15,182 yd3 of sediment to streams if left 
untreated and recommends that 127 of these sites and road segments be treated for erosion 
control, and an additional 11 miles of road surfaces and/or ditches (representing over 39% of the 
total inventoried road mileage) currently draining to stream channels either directly or via gullies 
be treated for prevention.  From these hydrologically connected road segments, it is estimated 
that over 9,703 yd3 of sediment could be delivered to stream channels within the watershed area 
over the next decade if no efforts are made to change road drainage patterns.  The expected benefit 
of completing the erosion control and prevention planning work outlined in this report lies in the 
reduction of long-term sediment delivery to Green Valley Creek, its tributaries, and the Russian 
River. 
 
Improve Habitat Complexity and Shelter Ratings 
Shelter ratings are low within many surveyed stream reaches of Green Valley Creek.  Where 
applicable, restoration efforts should incorporate instream wood/boulder structures into 
degraded reaches to improve habitat complexity and shelter availability.  Specifically, Green 
Valley and Purrington creeks would benefit from LWD enhancement.  A range of treatments, 
including un-anchored and anchored structures, should be considered depending upon site-
specific conditions, access and land ownership. 
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Expanding opportunities for spawning and rearing habitat, such as constructing structures for 
pool development and enhancement, and trapping of spawning gravels, is recommended for 
upper Green Valley, Purrington Creeks and tributaries to Atascadero. 
 
Protect Riparian Corridors and Refugia Areas 
Existing riparian corridors should be protected and where opportunities exist, riparian buffers 
should be widened and/or floodplain areas lowered to benefit wintertime rearing.  Rural 
residential expansion should be discouraged except where General Plan elements are protective 
enough to offset impacts to this largely undeveloped watershed.  Conservation easements to 
protect riparian resources should be evaluated and implemented where refugia areas have been 
identified with willing landowners.  Confining livestock out of riparian corridors in upper Green 
Valley and Atascadero creeks has been conducted and will continue to eliminate concerns for 
temperature and/or poor water quality from livestock browsing and loafing if fences are 
maintained.  Projects to limit access by livestock in any areas where livestock currently have 
access should be implemented.  Existing and future agricultural practices should follow accepted 
best management practices such as those used in the Fish Friendly Farming program to protect 
and enhance salmonid resources and water quality. 
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        CCC Steelhead Green Valley Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

17% streams/ 
13% IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% streams/ 0% 
IP-km (>80 
stream average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58 

Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 80% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 70% of IP-km Fair 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

15% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined     
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-Km 
or <16 IP-Km 
accessible* 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% 
Response 
Reach 
Connectivity 

Not Defined 
30% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  <7 spawners per 
IP-km Poor 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 67 

Fair 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 83 

Poor 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% 
(0.85mm) and 
<30% (6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

67% streams/ 
28% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

56% streams 
63% IP-km 
(>40% average 
primary pool 
frequency) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

17% streams 
13% IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% streams/ 0% 
IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 83 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 83 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
2.7 
Diversions/10 IP-
km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 
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      Riparian Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream 
canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream 
canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

100% streams 
/100% IP-km 
(>70% average 
stream canopy) 

Very Good 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

15% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

67% streams/ 
28% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

50 to 74% IP-km 
(<20 C MWMT) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

    
  

  Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

      Viability Spatial Structure  
<50% of 
Historical 
Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical 
Range 

75-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

17% streams 
13% IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% streams/ 0% 
IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 80% of IP-km Good 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

15% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

67% streams/ 
28% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% 
Response 
Reach 
Connectivity 

Not Defined 
30% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% streams/ 0% 
IP-km (>80 
stream average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
 2.7 
Diversions/10 IP-
km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 67 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-Km 
or <16 IP-Km 
accessible* 

Poor 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km 
(>6 and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance 
which 
produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

1.9% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

21.9% of 
Watershed in 
Agriculture 

Fair 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

93% 1 Unit / 5 
Acres to 2 Units 
/ Acre (48%) 

Poor 

      Riparian Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

Fair 

      Sediment 
Transport Road Density  

>3 
Miles/Square 
Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

4.8 Miles/Square 
Mile Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 
Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

4.6 Miles/Square 
Mile Poor 
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CCC Steelhead Green Valley Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Medium High High High Medium High 
2 Channel Modification High High High High Medium High High 
3 Disease, Predation and Competition Low Not Specified Medium Low Medium Low Medium 
4 Hatcheries and Aquaculture Low Not Specified Not Specified Not Specified Low Not Specified Low 

5 
Fire, Fuel Management and Fire 
Suppression Low Low Medium Low Low Low Low 

6 Fishing and Collecting Low Not Specified Not Specified Not Specified Not Specified Not Specified Low 
7 Livestock Farming and Ranching Medium Medium Medium Medium Medium Low Medium 
8 Logging and Wood Harvesting High Low Medium Medium Low Low Medium 
9 Mining Medium Low Medium Medium Low Medium Medium 

10 Recreational Areas and Activities Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 
11 Residential and Commercial Development High High High Medium Medium High High 
12 Roads and Railroads High High Medium Medium High High High 
13 Severe Weather Patterns Medium Medium High Medium High Medium High 
14 Water Diversion and Impoundments Medium High Very High Medium High Medium High 
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Green Valley Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

GVC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

GVC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches of lower Green Valley and Atascadero Creek mainstem. 2 10

Farm Bureau, NMFS, Public 
Works, RCD

GVC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter and 
summer rearing habitat for juvenile steelhead. Improve conditions to re-create, and 
restore alcove, backwater, or perennial pond habitats in lower Green Valley, lower 
Atascadero and lower Purrington Creeks or other areas where channel modification 
has resulted in decreased shelter, LWD frequency, and habitat complexity, develop 
and implement site specific plans to improve these conditions to re-create, and 
restore alcove, backwater, or perennial pond habitats. 2 10

NMFS,  Private Landowners, 
Public Works, RCD, Sonoma 
County

GVC-CCCS-
2.1.2

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

GVC-CCCS-
2.1.2.1 Action Step

Floodplain 
Connectivity

Add or incorporate features to enhance winter habitat refugia to existing and new 
habitat projects. 2 10

Farm Bureau,  Private 
Landowners, Public Works, 
RCD, Sonoma County

GVC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

GVC-CCCS-
3.1.1.1 Action Step Hydrology

Continue and support the Russian River Resources Partnership led by NFWF to 
model flows and water usage. 2 5

CDFW, NFWF, NMFS,  
Private Landowners, RCD, UC 
Extension

GVC-CCCS-
3.1.1.2 Action Step Hydrology

Develop cooperative projects with private landowners to conserve summer flows 
based on results of the NFWF efforts. 1 5

CDFW, NFWF, NMFS,  
Private Landowners, RCD

GVC-CCCS-
3.1.1.3 Action Step Hydrology

Develop rearing habitat curves in Green Valley Creek to identify optimal base flow 
conditions. 3 10 CDFW, SWRCB

GVC-CCCS-
3.1.2

Recovery 
Action Hydrology Improve flow conditions (instantaneous conditions)

GVC-CCCS-
3.1.2.1 Action Step Hydrology Reduce the rate of frost protection and domestic drawdown in the spring. 2 5

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE,  Private Landowners, 
RCD, SWRCB, UC Extension

GVC-CCCS-
3.1.3

Recovery 
Action Hydrology Minimize redd scour

GVC-CCCS-
3.1.3.1 Action Step Hydrology

Develop floodplain enhancement and LWD projects in modified areas of Green 
Valley and Atascadero Creeks, and in incised channel areas of major tributaries. 2 10

California Conservation Corps, 
CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

GVC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

GVC-CCCS-
5.1.1.1 Action Step Passage

Identify high priority barriers and restore passage per NMFS' Guidelines for 
Salmonid Passage at Stream Crossings (NMFS 2001a) at multiple sites along 
Atascadero Creek and tributaries. 1 5

CDFW, NOAA RC, Private 
Landowners, Sonoma County

GVC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

GVC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase large wood frequency in 75% of streams within the  watershed to improve 
conditions for adults, and winter/summer rearing juveniles. Increase LWD frequency 
to optimal conditions (>6 key LWD pieces/100 meters) in all reaches of Green 
Valley, Purrington, Atascadero, Redwood, Jonive, Castellini and Sexton Creeks 2 10

CDFW, NOAA RC,  Private 
Landowners, State Parks, 
Trout Unlimited

GVC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Green Valley Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase primary pool frequency in 25% of streams within the  watershed to improve 
conditions for adults, and summer/winter juveniles. Increase primary pool frequency 
to achieve optimal conditions (>40% of pools meet primary pool criteria (>2.5 feet 
deep in 1st and 2nd order streams; >3 feet in third order or larger streams)) in all 
reaches of Purrington, Atascadero, and Castellini Creeks. 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

GVC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Increase pool/riffle/flatwater ratio

GVC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase the frequencies of riffles in 55% of the streams within the  watershed. 
Increase riffle frequency to 20% by converting flatwater habitats (glides, runs, etc.) 
utilizing boulders and log structures in select reaches of Green Valley, Atascadero, 
Jonive, Castellini and Sexton Creeks. 2 5

CDFW, NOAA RC,  Private 
Landowners, RCD, Trout 
Unlimited

GVC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve shelter 

GVC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Increase shelters in 75% of streams across the watershed to improve conditions for 
adults, and winter/summer rearing juveniles.  Increase shelters to optimal conditions 
(>80 pool shelter value) in all reaches of Green Valley, Purrington, Atascadero, 
Redwood, Jonive, Castellini and Sexton Creeks. 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

GVC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

GVC-CCCS-
7.1.1.1 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers throughout the watershed (CDFG 2004). 2 25

City Planning, Land Trusts, 
Sonoma County

GVC-CCCS-
7.1.2

Recovery 
Action Riparian Improve tree diameter

GVC-CCCS-
7.1.2.1 Action Step Riparian

Increase tree diameter within 40% of watershed to achieve optimal riparian forest 
conditions (55 - 69% Class 5 & 6 tree). Plant native riparian species and native 
conifers/hardwoods throughout riparian zones within the eastern and southern 
portions of the watershed to increase overall tree diameter. 2 25

CDFW, NOAA RC,  Private 
Landowners, RCD

GVC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

GVC-CCCS-
8.1.1.1 Action Step Sediment

Implement recommendations of completed sediment source surveys in Green Valley 
and Purrington Creeks   (See ROADS for specific actions). 2 5

CDFW, Private Landowners, 
RCD, Sonoma County, Trout 
Unlimited

GVC-CCCS-
8.1.1.2 Action Step Sediment

Conduct instream and upslope sediment source surveys in Atascadero Creek to 
identify existing sources of high sediment yield using accepted protocols and 
implement recommendations. 2 10

 Private Landowners, RCD, 
Sonoma County

GVC-CCCS-
8.1.2

Recovery 
Action Sediment Improve quantity and distribution of spawning gravels 

GVC-CCCS-
8.1.2.1 Action Step Sediment

Develop habitat enhancement projects to establish additional riffle habitat and import 
spawning gravel from mining operations in the Russian River basin to select reaches 
of Green Valley, Atascadero, Jonive, Castellini and Sexton Creeks. 2 5

CDFW, NMFS, NOAA 
SWFSC,  Private Landowners, 
RCD, Trout Unlimited

GVC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream water quality conditions

GVC-CCCS-
10.1.1.1 Action Step Water Quality

Install continuous water quality monitoring stations in lower Green Valley and within 
Atascadero Creek. 1 5

NMFS, Private Landowners, 
RWQCB

GVC-CCCS-
10.1.1.2 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to poor 
water quality and pollution. 1 5

CDFW, CDFW Law 
Enforcement, RWQCB, 
USEPA

GVC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria
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Green Valley Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVC-CCCS-
11.1.1.1 Action Step Viability

Continue to operate UCCE/SCWA outmigrant traps in Lower Green Valley Creek to 
develop smolt abundance estimates. 1 10

CDFW, NMFS, Sonoma 
County Water Agency, Trout 
Unlimited, UC Extension

GVC-CCCS-
11.1.1.2 Action Step Viability Conduct habitat surveys to monitor change in key habitat variables. 3 10

CDFW, NMFS, Sonoma 
County Water Agency, Trout 
Unlimited, UC Extension

GVC-CCCS-
11.1.1.3 Action Step Viability

Use monitoring and trend information to adjust and adapt recovery 
actions/strategies. 1 10

CDFW, NMFS, Sonoma 
County Water Agency, UC 
Extension

GVC-CCCS-
11.1.1.4 Action Step Viability

Monitor fish passage on Purrington and Green Valley Creeks where passage 
projects are occurring in cooperation with Public Works. 2 10

CDFW, Public Works, Trout 
Unlimited

GVC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

GVC-CCCS-
12.1.1.1 Action Step Agriculture

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels (see Roads for specific 
actions/areas) 2 25

CDFW,  Private Landowners, 
RCD

GVC-CCCS-
12.1.1.2 Action Step Agriculture

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 3 25

NRCS,  Private Landowners, 
RCD

GVC-CCCS-
12.1.1.3 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 3 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GVC-CCCS-
12.1.1.4 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to address sediment 
source reduction, riparian habitat, forest health, and restoration. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

GVC-CCCS-
12.1.1.5 Action Step Agriculture Assess the effectiveness of erosion control measures throughout the winter period. 3 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GVC-CCCS-
12.1.1.6 Action Step Agriculture Continue the use of cover crops in agriculture fields. 3 25

NRCS, Private Landowners, 
RCD

GVC-CCCS-
12.1.1.7 Action Step Agriculture

Forest and ranch managers should utilize the Handbook for Forest and Ranch 
Roads (PWA, 1994). 3 20

NRCS, Private Landowners, 
RCD

GVC-CCCS-
12.1.1.8 Action Step Agriculture Public works Dept.'s should utilize the Fishnet 4C Road Manual or a similar manual. 3 25

City Planning, Public Works, 
Sonoma County

GVC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

GVC-CCCS-
12.1.2.1 Action Step Agriculture

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to provide future recruitment of large wood and 
other shelter components. 2 10

NRCS, Private Landowners, 
RCD

GVC-CCCS-
12.1.2.2 Action Step Agriculture

Implement programs to purchase land/conservation easements to encourage the re-
establishment and/or enhancement of natural riparian communities. 3 20 Land Trusts, Sonoma County

GVC-CCCS-
12.1.2.3 Action Step Agriculture Utilize native plants when landscaping and discourage the use of exotic invasives. 3 30

Private Landowners, RCD, UC 
Extension

GVC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

GVC-CCCS-
12.1.3.1 Action Step Agriculture Add large woody debris to reach optimal frequencies 2 10

CDFW,  Private Landowners, 
RCD

GVC-CCCS-
12.1.3.2 Action Step Agriculture

Avoid the removal of large wood and other shelter components from the stream 
system 3 20

NRCS, Private Landowners, 
RCD

GVC-CCCS-
12.1.4

Recovery 
Action Agriculture Prevent or minimize impairment to water quality (impaired stream temperature)

GVC-CCCS-
12.1.4.1 Action Step Agriculture

Re-establish native plant communities in riparian zones to increase stream canopy to 
80%. 2 20

CDFW, Private Landowners, 
RCD, UC Extension

GVC-CCCS-
12.1.5

Recovery 
Action Agriculture Prevent or minimize impairment to stream hydrology (impaired water flow)
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Green Valley Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVC-CCCS-
12.1.5.1 Action Step Agriculture

Promote off-channel storage to reduce impacts of water diversion during the spring 
and summer (e.g. diversion during winter high flow). 2 15

NRCS,  Private Landowners, 
RCD, UC Extension

GVC-CCCS-
12.1.5.2 Action Step Agriculture

Utilize BMP's for irrigation (cover crop, drip) and frost protection (wind machines, 
cold air drains, heaters, or micro-sprayers) which  eliminate or minimize water use. 3 20

NRCS,  Private Landowners, 
RCD

GVC-CCCS-
12.2 Objective Agriculture Address the inadequacies of regulatory mechanisms
GVC-CCCS-
12.2.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

GVC-CCCS-
12.2.1.1 Action Step Agriculture

Develop legislation that will fund county planning for environmentally sound 
agricultural growth and water supply. 2 10

Farm Bureau, NRCS, Sonoma 
County, UC Extension

GVC-CCCS-
12.2.1.2 Action Step Agriculture

Coordinate with the agencies that authorize forest land conversions to discourage 
conversions to agriculture. 3 20

Board of Forestry, CDFW, 
Sonoma County

GVC-CCCS-
12.2.1.3 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do. 3 20

City Planning, RWQCB, 
Sonoma County

GVC-CCCS-
12.2.1.4 Action Step Agriculture Increase setbacks of existing agricultural activities from the top of bank to 100'. 3 20

City Planning, NRCS, RCD, 
Sonoma County

GVC-CCCS-
12.2.1.5 Action Step Agriculture

Streamline permit processing where landowners are conducting actions aligned with 
recovery priorities. 3 5

CDFW, NMFS, NRCS, RCD, 
SWRCB, USACE

GVC-CCCS-
12.2.1.6 Action Step Agriculture

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage increased involvement and 
support existing landowners who conduct operations in a manner compatible with 
CCC steelhead and CC Chinook salmon recovery priorities. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

GVC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

GVC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Evaluate undeveloped and developed floodplain property for potential function and 
conservation easement and/or acquisition potential. 3 10 RCD, Sonoma County

GVC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter flows 
(see FLOODPLAIN for specific actions). 2 20

CDFW, NOAA RC, NRCS, 
Private Landowners, Sonoma 
County, USACE

GVC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 2 20

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, RCD, 
Sonoma County, USACE

GVC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 100

FEMA, Sonoma County, 
USACE

GVC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

GVC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Ensure that all future and existing channel designed for flood conveyance 
incorporate features that enhance steelhead migration under high and low flow 
conditions. 3 25 NMFS, USACE

GVC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize increased landscape disturbances

GVC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or 
alternatives that minimize impacts to salmon habitat. 3 20

NMFS, Sonoma County, 
USACE

GVC-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Channel modifying projects should be designed to ensure potential effects to CCC 
steelhead habitat are fully minimized or mitigated, and where possible, existing poor 
conditions should be remediated. 3 30 NMFS, USACE

GVC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Evaluate design alternatives to riprap bank repairs.  Where riprap is necessary, 
evaluate integration of other habitat-forming features – including large woody debris 
to ensure improved habitat at the restoration site. 3 20 CDFW, NMFS, USACE

GVC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. carefully evaluate feasibility 
where critical infrastructure is located) for bank hardening projects. 2 20 CDFW, NMFS, USACE
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms

GVC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize increased landscape disturbances

GVC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Modify city and county regulatory and planning  processes to eliminate or minimize 
the provisions allowing new construction of permanent infrastructure that will 
adversely affect watershed processes, particularly within the 100-year flood prone 
zones in all historical CCC steelhead watersheds. 3 10

City Planning, Sonoma County, 
USACE

GVC-CCCS-
13.2.1.2 Action Step

Channel 
Modification

Local agencies should develop large woody debris retention programs and move 
away from the practice of removing instream large woody debris under high flow 
“emergencies”. 3 10 City Planning, Sonoma County

GVC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure

GVC-CCCS-
18.1.1.1 Action Step Livestock

Provide funding assistance to landowners willing to fence riparian and other 
sensitive areas (areas prone to erosion) to exclude cattle and sheep. Calf/cow 
operations should take first priority for riparian fencing programs over steer 
operations. 2 10

CDFW, NOAA RC, NRCS, 
RCD

GVC-CCCS-
18.1.1.2 Action Step Livestock

Encourage develop and fund riparian restoration projects to regain riparian corridors 
damaged from livestock and other causes. 2 30 NRCS, RCD

GVC-CCCS-
18.1.1.3 Action Step Livestock

Substitute continuous season-long use of pastures in favor of rotational grazing 
strategies to reduce runoff. Short term, seasonal and long term rest from grazing in 
overgrazed areas would improve soil conditions for native revegetation and land 
values as well. 3 60

NRCS, RCD, Private 
Landowners

GVC-CCCS-
18.1.1.4 Action Step Livestock Manage rotational grazing to aid in the reduction of noxious weeds. 3 60

NRCS, RCD, Private 
Landowners

GVC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

GVC-CCCS-
18.1.2.1 Action Step Livestock

Aid landowners willing to fence off riparian areas with development of offstream 
alternative water sources. 2 30

CDFW, NOAA RC, NRCS, 
RCD

GVC-CCCS-
18.1.2.2 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 60

NRCS, RCD, Private 
Landowners

GVC-CCCS-
18.1.2.3 Action Step Livestock

To minimize gully initiation, grazing should be kept at relatively low intensities on 
steeper slopes 3 60

NRCS, RCD, Private 
Landowners

GVC-CCCS-
18.1.2.4 Action Step Livestock

Establish conservative residual dry matter (RDM) target per acre that ensures area 
is not overgrazed with 1000 lbs RDM (residual dry matter)/acre left at end of grazing 
season. Remove cattle from pasture before soils dry out. 3

NRCS, RCD, Private 
Landowners

GVC-CCCS-
18.1.2.5 Action Step Livestock

Livestock and Ranch Managers should utilize Groundwork: A Handbook for Small-
Scale Erosion Control in Coastal California (MRCD, 2007), and Management Tips to 
Enhance Land & Water Quality for Small Acreage Properties (Sonoma RCD, 2007), 
and The Grazing Handbook (Sonoma RCD, 2007). 3 20

Farm Bureau,  Private 
Landowners, RCD

GVC-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
19.1.1

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

GVC-CCCS-
19.1.1.1 Action Step Logging

Acquire key large tracts of forestlands identified as a priority by Federal, State, local 
government, and non-governmental organizations. 3 60

CDFW, NMFS, RCD, Sonoma 
County, State Parks

GVC-CCCS-
19.1.1.2 Action Step Logging Conserve and manage forestlands for older forest stages. 3 60

Board of Forestry, CDFW, 
NMFS, Sonoma County, State 
Parks, USEPA

GVC-CCCS-
19.1.1.3 Action Step Logging

Encourage forest management which allows for optimal levels of natural LWD 
recruitment of larger older trees into stream channels 3 60

Board of Forestry, NMFS, 
Private Landowners, Sonoma 
County, State Parks, US EPA

GVC-CCCS-
19.1.2

Recovery 
Action Logging

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVC-CCCS-
19.1.2.1 Action Step Logging

Prevent or minimize future sediment and runoff sources from logging by utilizing 
BMP's that prevent or minimize the delivery of sediment and runoff to stream 
channels. 3 50

CalFire, Private Landowners, 
RCD

GVC-CCCS-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
GVC-CCCS-
19.2.1

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

GVC-CCCS-
19.2.1.1 Action Step Logging

Prevent or minimize future conversion of forestlands to agriculture or other land 
uses. 2 60

CalFire, NMFS, Private 
Landowners

GVC-CCCS-
19.2.1.2 Action Step Logging

Assign NMFS staff to conduct THP reviews of the highest priority areas using 
revised "Guidelines for NMFS Staff when Reviewing Timber Operations: Avoiding 
Take and Harm of Salmon and Steelhead" (NMFS 2004). 2 2 CalFire, CDFW, NMFS

GVC-CCCS-
19.2.1.3 Action Step Logging

Provide information to BOF regarding CCC steelhead priorities and recommend 
upgrading relevant forest practices. 3 2 CalFire, CDFW, NMFS

GVC-CCCS-
20.1 Objective Mining

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
20.1.1

Recovery 
Action Mining Prevent or minimize impairment to passage and migration

GVC-CCCS-
20.1.1.1 Action Step Mining

Improve passage where mining and other activities have resulted in diminished 
migration windows. 2 10

CDFW, NMFS, Private 
Landowners, Sonoma County, 
USACE

GVC-CCCS-
20.1.1.2 Action Step Mining Use gravel mining practices recommended by NMFS and CDFW. 2 25

CDFG, NMFS, Private 
Landowners, Sonoma County, 
USACE

GVC-CCCS-
20.1.2

Recovery 
Action Mining

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool riffle ratio)

GVC-CCCS-
20.1.2.1 Action Step Mining

Develop and enhance staging pool habitats and thalweg depth where geomorphic 
conditions dictate and allow. 2 10

CDFW, Counties, NMFS,  
Private Landowners, USACE

GVC-CCCS-
20.1.2.2 Action Step Mining

Continue to implement and support BMP's which improve, maintain or prevent 
impacts to habitat complexity when reviewing new mining plans. 3 5

CDFW, Counties, NMFS,  
Private Landowners, USACE

GVC-CCCS-
20.1.3

Recovery 
Action Mining

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

GVC-CCCS-
20.1.3.1 Action Step Mining

Develop and enhance offchannel habitats such as alcoves to promote fry and 
juvenile rearing habitat 2 10

CDFW, Counties, NMFS,  
Private Landowners, USACE

GVC-CCCS-
20.1.3.2 Action Step Mining

Retain LWD, boulders and vegetation on riffles where structure is beneficial to 
migration and resting cover. 3 50

CDFW, Counties, NMFS,  
Private Landowners, USACE

GVC-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize reduced density, abundance, and diversity

GVC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Improve education and awareness of agencies, landowners and the public regarding 
salmonid protection and habitat requirements. 3 10

CDFW, Cities, Counties, 
NMFS,  Private Landowners, 
Water Agencies

GVC-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 3 20

CDFW, Cities, Counties, 
NMFS

GVC-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development

Design and implement education programs to promote public awareness of salmon 
and steelhead habitat within urban creek settings. 3 5

CDFW, Cities, Counties, 
NMFS, Public

GVC-CCCS-
22.1.1.4 Action Step

Residential
/Commercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating 
steelhead and Chinook salmon. 2 5

CDFW, Cities, Counties, 
NMFS, NOAA RC, Water 
Agencies
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVC-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

GVC-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 5

CDFW, Cities, Counties, 
NMFS

GVC-CCCS-
22.1.2.3 Action Step

Residential
/Commercial 
Development

Where existing infrastructure exists within historical floodplains or offchannel habitats 
in any historical steelhead or chinook watersheds, and restoration is found feasible, 
encourage willing landowners to restore these areas through conservation 
easements, etc. 3 25

CDFW, Counties, Land Trusts, 
NMFS, Private Landowners

GVC-CCCS-
22.1.2.4 Action Step

Residential
/Commercial 
Development

Purchase conservation easements from landowners that currently have grazing or 
agricultural operations along the estuary. 2 10

California Coastal 
Conservancy, CDFG, 
Counties, NMFS, Private 
Landowners, RCD

GVC-CCCS-
22.1.2.5 Action Step

Residential
/Commercial 
Development

Identify areas at high risk of conversion, and develop incentives and alternatives for 
landowners that discourage conversion. 3 25

CDFW, Counties, NMFS, 
Private Landowners, RCD

GVC-CCCS-
22.1.2.6 Action Step

Residential
/Commercial 
Development

Design new developments to minimize impacts to unstable slopes, wetlands, areas 
of high habitat value, and similarly constrained sites that occur adjacent to a CCC 
steelhead or CC Chinook salmon watercourse. 3 100

CDFW, Cities, Counties, 
NMFS

GVC-CCCS-
22.1.2.7 Action Step

Residential
/Commercial 
Development

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 50

CDFW, Cities, Counties, 
NMFS

GVC-CCCS-
22.1.2.8 Action Step

Residential
/Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 3 100

CDFW, Cities, Counties, 
NMFS

GVC-CCCS-
22.1.2.9 Action Step

Residential
/Commercial 
Development

Minimize new development, or road construction within floodplains, riparian areas, 
unstable soils or other sensitive areas 3 20

Cities, Counties, Public Works, 
USACE

GVC-CCCS-
22.1.2.10 Action Step

Residential
/Commercial 
Development

Conserve open space in un-fractured landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements. 3 20

Cities, Counties, Public Works, 
USACE

GVC-CCCS-
22.1.2.11 Action Step

Residential
/Commercial 
Development

Residential landowners should utilize the Stewardship Guide for the Russian River 
(Sonoma RCD, 2011), and Groundwork: A Handbook for Small-Scale Erosion 
Control in Coastal California (MRCD, 2007), and Management Tips to Enhance 
Land & Water Quality for Small Acreage Properties (Sonoma RCD, 2007). 3 20

CDFW, Private Landowners, 
RCD, RWQCB, Sonoma 
County Water Agency

GVC-CCCS-
22.1.3

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

GVC-CCCS-
22.1.3.1 Action Step

Residential
/Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100 Cities, Counties

GVC-CCCS-
22.1.3.2 Action Step

Residential
/Commercial 
Development

Residential landowners should utilize the Stewardship Guide for the Russian River 
(Sonoma RCD, 2011), and Groundwork: A Handbook for Small-Scale Erosion 
Control in Coastal California (MRCD, 2007), and Management Tips to Enhance 
Land & Water Quality for Small Acreage Properties (Sonoma RCD, 2007). 3 20

CDFW, Private Landowners, 
RCD, RWQCB, Sonoma 
County Water Agency

GVC-CCCS-
22.2 Objective

Residential
/Commercial 
Development Address the inadequacy of existing regulatory mechanisms

GVC-CCCS-
22.2.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize reduced density, abundance, and diversity

GVC-CCCS-
22.2.1.1 Action Step

Residential
/Commercial 
Development Implement performance standards in Stormwater Management Plans. 3 100

Mendocino County, Private 
Landowners, Sonoma County

GVC-CCCS-
22.2.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVC-CCCS-
22.2.2.1 Action Step

Residential
/Commercial 
Development

Avoid, or at a minimum minimize, the use of commercial and industrial products (e.g. 
pesticides) with high potential for contamination of local waterways. 2 100

Cities, Mendocino County, 
Sonoma County, USEPA

GVC-CCCS-
22.2.2.2 Action Step

Residential
/Commercial 
Development

Toxic waste products from urban activities should receive the appropriate treatment 
before being discharged into any body of water that may enter any steelhead or 
Chinook salmon waters. 2 100

Cities, Counties, RWQCB, 
Public

GVC-CCCS-
22.2.2.3 Action Step

Residential
/Commercial 
Development

Residential landowners should utilize BMP's from Basins Of Relations: A Citizen's 
Guide to Protecting and Restoring Our Watersheds (OAEC, 2007), Slow it. Spread 
it. Sink it! (Santa Cruz Resource Conservations District, 2009) to conserve water 
resources. 3 20

CDFW, City Planning,  Private 
Landowners, Public Works, 
Sonoma County Water 
Agency, SWRCB

GVC-CCCS-
22.2.3

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

GVC-CCCS-
22.2.3.1 Action Step

Residential
/Commercial 
Development

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment and/or enhancement of natural riparian communities. 3 25

CDFW, Farm Bureau, Land 
Trusts, NMFS, NRCS, RCD, 
Sonoma County

GVC-CCCS-
22.2.3.2 Action Step

Residential
/Commercial 
Development

Discourage Sonoma County from rezoning forestlands to rural residential or other 
land uses. 3 20

CDFW, NMFS, Sonoma 
County

GVC-CCCS-
22.2.3.3 Action Step

Residential
/Commercial 
Development Enforce existing building permit programs to minimize unpermitted construction. 3 100 Cities, Counties

GVC-CCCS-
22.2.3.4 Action Step

Residential
/Commercial 
Development

Develop legislation that will fund county planning for environmentally sound growth 
and water supply and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 3 10

CDFW, Cities, Counties, 
NMFS, Private Landowners, 
Public

GVC-CCCS-
22.2.3.5 Action Step

Residential
/Commercial 
Development

Minimize new construction in undeveloped areas within the 100-year flood prone 
zones in all historical CCC steelhead watersheds 3 5

CDFW, NMFS, Sonoma 
County

GVC-CCCS-
22.2.3.6 Action Step

Residential
/Commercial 
Development

Work with Mendocino County to develop more protective regulations in regard to 
exurban development (vineyard and rural residential). 3 10

CDFW, NMFS, RWQCB, 
SWRCB

GVC-CCCS-
22.2.3.7 Action Step

Residential
/Commercial 
Development

Encourage Sonoma and Mendocino County to develop and implement ordinances 
(e.g., Santa Cruz) to restrict subdivisions by requiring a minimum acreage limit for 
parcelization and in concert with limits on water supply and groundwater recharge 
areas. 3 5

CDFW, Mendocino County, 
NMFS, Sonoma County

GVC-CCCS-
22.2.3.8 Action Step

Residential
/Commercial 
Development

Explore the use of conservation easements to provide incentives for private 
landowners to preserve riparian corridors 2 10

Land Trusts,  Private 
Landowners, RCD

GVC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

GVC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess existing road networks and implement actions that hydrologically disconnect 
roads and reduce sediment sources. 2 5

CDFW, NOAA RC, NRCS, 
Private Landowners, RCD

GVC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Implement results of existing sediment source surveys, and assess remaining 
watershed road networks to eliminate high priority and high sediment yield sources. 
Upgrade and decommission sites and road networks where appropriate. These 
actions include outsloping roads, ditch relief culverts, and installing rolling dips. 2 20

 Private Landowners, Public 
Works, RCD, State Parks

GVC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 3 20

Private Landowners, Public 
Works

GVC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Utilize best management practices for road construction (e.g. Fishnet 4c County 
Roads Manual; Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon Department 
of Transportation, 1999). 3 20

Private Landowners, Public 
Works, Sonoma County

GVC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips. 3 20

 Private Landowners, Public 
Works, RCD, State Parks

GVC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Utilize BMP's to upgrade existing crossings (bridges, culverts, fills, and other 
crossings) to accommodate 100-year flood flows and associated bedload and 
debris. 3 20

 Private Landowners, Public 
Works, State Parks
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

GVC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Assess private road stream crossings for barrier potential and implement 
recommendations. 2 10

CDFW, NOAA RC, Private 
Landowners

GVC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Implement public road barrier survey recommendations in high then medium value 
areas as a priority (See Passage). 2 5

CDFW, NOAA RC, Private 
Landowners, RCD

GVC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

GVC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

GVC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 3 5 CDFW, RCD

GVC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s Utilize the Fishnet 4C or similar manual in training and operations. 3 10

City Planning, Public Works, 
Sonoma County

GVC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 60

Board of Forestry, CalTrans, 
CDFW, City Planning, Private 
Landowners, RCD, Sonoma 
County

GVC-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 20 Sonoma County, State Parks

GVC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

GVC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to watershed hydrology

GVC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

All Federal, State and local, planning should include considerations and allowances 
that ensure continued operations during droughts and floods while also providing for 
salmonid recovery needs. 3 50

Board of Forestry, CA Coastal 
Commission, California Coastal 
Conservancy, California 
Department of Mines and 
Geology, Caltrans, CDFW, 
CDFW Law Enforcement, City 
Planning, Farm Bureau, FEMA, 
NMFS, NRCS, Public Works, 
RWQCB, State Parks, 
SWRCB, USACE, USEPA, 
USGS, Water Agencies

GVC-CCCS-
24.2 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

GVC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to watershed hydrology

GVC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Work with water managers on regulated streams to assure adequate and proper 
consideration is given to fish needs. Develop agreements that will minimize water-
use conflicts and impacts on fish and wildlife resources during drought conditions. 2 20

CDFW, NMFS, Private 
Landowners, SWRCB

GVC-CCCS-
24.2.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

GVC-CCCS-
24.2.2.1 Action Step

Severe 
Weather 
Patterns

Implement water conservation strategies that provide for drought contingencies 
without relying on interception of surface flows or groundwater depletion. 2 100

CDFW, NMFS, Private 
Landowners, SWRCB

GVC-CCCS-
24.2.2.2 Action Step

Severe 
Weather 
Patterns

Work with land owners or public agencies to acquire water that would be utilized to 
minimize effects of droughts. 2 100

CDFW, NMFS, Private 
Landowners, SWRCB
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVC-CCCS-
24.2.2.3 Action Step

Severe 
Weather 
Patterns

Evaluate the rate and volume of water diversions and in streams and tributaries and, 
where appropriate, minimize water withdrawals that could impact steelhead and 
Chinook salmon. 3 20

CDFW, NMFS,  Private 
Landowners, SWRCB

GVC-CCCS-
24.2.2.4 Action Step

Severe 
Weather 
Patterns

Manage reservoirs and dam releases to maintain suitable rearing temperatures and 
migratory flows in downstream habitats (e.g., pulse flow programs for adult upstream 
migration and smolt outmigration). 3 100

CDFW, NMFS, Private 
Landowners, SWRCB

GVC-CCCS-
24.2.2.5 Action Step

Severe 
Weather 
Patterns

Identify and work with water users to minimize depletion of summer base flows from 
unauthorized water uses. 3 10

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, SWRCB

GVC-CCCS-
24.2.2.6 Action Step

Severe 
Weather 
Patterns

Implement water conservation strategies that provide for drought contingencies 
without relying on interception of surface flows or groundwater depletion. 3 10

CDFW, RWQCB, Sonoma 
County Water Agency, State 
Parks

GVC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

GVC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 2 20

CDFW, NMFS, NOAA RC, 
Private Landowners, RCD, 
RWQCB, Sonoma County, 
Sonoma County Water 
Agency, SWRCB

GVC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment Promote water conservation best practices such as drip irrigation for vineyards. 3 20

CDFW, Farm Bureau, NRCS, 
Sonoma County Water 
Agency, SWRCB

GVC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment Promote the use of reclaimed water for agricultural or other uses. 3 60

CDFW, RCD, Sonoma County 
Water Agency, State Parks

GVC-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 3 30

NMFS, RCD, RWQCB, 
Sonoma County Water 
Agency, SWRCB

GVC-CCCS-
25.1.2

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize reduced density, abundance, and diversity

GVC-CCCS-
25.1.2.1 Action Step

Water Diversion
/Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 1 10 CDFW, NMFS, NOAA RC

GVC-CCCS-
25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

GVC-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

GVC-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Develop and apply a distributed hydrologic water budget model to characterize 
surface stream flows within Russian River tributaries, to allow for comparisons 
between impaired and unimpaired conditions, with an emphasis on summer base 
flow conditions relative to rearing juvenile salmonids. These data will reduce 
uncertainty, provide greater temporal and spatial focus on impaired reaches and  
greater certainty for reaches that have water available for consumptive uses and be 
useful as a decision-support tool for other programs. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS,  Private 
Landowners, RCD

GVC-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Support efforts to provide improved localized weather prediction capabilities in 
support of finer scale frost protection capabilities for the benefit of grape growers and 
fisheries flows. 2 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS,  Private 
Landowners, RCD, Water 
Agencies
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Threat Action Description
Priority 
Number

Action 
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(Years)

GVC-CCCS-
25.2.1.3 Action Step

Water Diversion
/Impoundment

To resolve frost protection/fisheries conflicts over spring baseflows evaluate 
alternatives such as: develop information about prioritizing tributaries and locations 
for offstream storage; develop criteria for sizing offstream storage; develop criteria 
making compensatory releases from large dams; provide policy and funding for the 
above actions to maximize benefits for fisheries and agriculture. 2 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS,  Private 
Landowners, RCD, Water 
Agencies

GVC-CCCS-
25.2.1.4 Action Step

Water Diversion
/Impoundment

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and authorized diverters (CDFG 2004). 3 5

CDFW, RCD, RWQCB, 
Sonoma County, Sonoma 
County Water Agency, 
SWRCB

GVC-CCCS-
25.2.1.5 Action Step

Water Diversion
/Impoundment

Evaluate requests for on-stream dams above migratory reaches for effects on the 
natural hydrograph and the supply of spawning gravel for recruitment downstream 
(CDFG 2004). 3 5 CDFW, SWRCB, USACE

GVC-CCCS-
25.2.1.6 Action Step

Water Diversion
/Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 15 NMFS, RWQCB, SWRCB
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Lagunitas Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Potentially Independent Population
• Diversity Stratum: North Coastal
• Spawner Abundance Target: 1,900 adults
• Current Intrinsic Potential: 53.3 IP-km

For information regarding CCC coho salmon for this watershed, please see the CCC coho 
salmon recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
In contrast to coho salmon, production of steelhead smolts appears more evenly distributed 
across the Lagunitas watershed with winter habitat being the limiting factor for the survival of 
fry, and poor estuarine conditions limiting the production of smolts.  Steelhead population 
dynamics in Lagunitas Creek are less well understood than for coho salmon (MMWD 2011). Until 
recently, spawner surveys focused almost exclusively on coho salmon, and even now are 
conducted for only part of the steelhead spawning season, so adult steelhead run data is limited 
(Ettlinger et al. 2010). However, adult steelhead escapement estimates are becoming more 
accurate with use of dual-frequency identification sonar (DIDSON) technology (Atencio and 
Reichmuth 2014).  In the 2012/2013 and 2013-2014 spawner seasons, steelhead escapements were 
estimated at approximately 400 and 470 respectively (Atencio and Reichmuth 2014). Numbers of 
age 1+ steelhead are consistently low, regardless of the abundance of age 0+ steelhead in the 
previous year, indicating winter survival is a key limiting factor (MMWD 2011).  Age 0+ steelhead 
population estimates have ranged from approximately 26,000 to 75,000 since 1995, while the 1+ 
steelhead estimate has fluctuated between approximately 2,000 and 4,000.  National Park Service 
(NPS) studies (Carlisle et al. 2009; Carlisle et al. 2010) on Olema Creek reported steelhead juvenile 
densities from 1999 – 2008 ranging from 1.1 to 2.5 fish per meter.  Chinook salmon are also 
occasionally observed in the watershed, though the Lagunitas Creek population is not a focus of 
this Recovery Plan for Chinook. 

History of Land Use 
Commercial logging began in the upper Lagunitas Creek watershed in the 1860s and moved 
downstream until nearly all of the old growth Douglas fir and redwood trees were harvested 
(UCCE, 1995).  A paper mill was constructed on mainstem Lagunitas Creek near Devils Gulch in 
1856, and logging continued in the Olema Creek watershed until 1962 (Prunuske Chatham Inc. 
2004).  Major fires have burned portions of the watershed several times (e.g. 1878, 1904, 1923, and 
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1945) (Prunuske Chatham Inc. and Stillwater Sciences 2009).  Since the mid-1900’s fire 
suppression has dramatically reduced the number of fires but has also increased the fuel load, 
and modified the vegetative community.  This may result in intense fires when they do occur 
(Stillwater Sciences 2009).  
 
In the early 1920s, Olema Creek between the town of Olema and its confluence with Lagunitas 
Creek was straightened into the 3-kilometer long “Olema Canal” that drained the surrounding 
land for agricultural production.  Dairy farming, beef and sheep production, and potato growing 
dominated the more open landscapes of the lower watershed and San Geronimo, Nicasio and 
Olema Valleys.  Gravel and sand was mined from the streambed at the confluence of Lagunitas 
and Nicasio Creeks until a short time after Nicasio Dam was constructed in 1960. Ranchers 
regularly harvested small amounts of streambed gravel to maintain ranch roads through the 
1980s. 
 
The first reservoir, Lake Lagunitas, was built in 1872, followed by Alpine Lake in 1918, and then 
by Bon Tempe in 1948.  Peters Dam, built in 1953 to form Kent Lake, was raised 45 feet in 1982, 
nearly doubling reservoir capacity from 16,600 acre feet to 33,000 acre feet.  The last reservoir 
built in the watershed was Nicasio Reservoir, formed by Seeger Dam in 1960, on Nicasio Creek.  
In addition to blocking anadromous fish passage to miles of spawning and rearing habitat, the 
impoundments have altered streamflows and reduced bedload transport from the upper reaches 
of the watershed. 
 
Recreational use of the extensive public lands in the watershed includes hiking, bicycling, 
horseback riding, and camping in the state park.  The railroad right-of-way from Tocaloma Bridge 
south through the state park has been converted into a trail. 
 

Current Resources and Land Management 
The Lagunitas Creek watershed drains an area of 109 square miles and is the largest drainage into 
Tomales Bay.  Its major tributaries include San Geronimo Creek, Devils Gulch, Cheda Creek, 
Nicasio Creek, and Olema Creek.  At the southwestern edge of the watershed, Olema Creek flows 
in nearly a straight line through a rift valley along the San Andreas Fault zone.  
 
Over half of the watershed is in public ownership.  The watershed experiences a Mediterranean-
type climate and supports a varied vegetative community including conifers, riparian forests, 
shrub lands, and coastal scrub, prairie, and dunes.  The upper portions of the Nicasio Creek 
subwatershed are dominated by grassland habitats while the mainstem of Lagunitas Creek, San 
Geronimo Creek and Olema Creek are dominated by forest habitats. 
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The upper part of the watershed is owned and managed by Marin Municipal Water District 
(MMWD) for water supply, and State and National Parks manage much of the lower watershed 
and mainstem.  The Lagunitas Creek watershed holds many small rural communities including 
Woodacre, San Geronimo, Forest Knolls, and Lagunitas in San Geronimo Valley, as well as 
Nicasio, Olema, and Point Reyes Station (Prunuske Chatham Inc. 2004).  Ranching on land leased 
from NPS continues on the east side of Olema Valley and in Lagunitas Valley, within Nicasio 
Valley, and one private cattle ranch remains in San Geronimo Valley.  
 

Salmonid Viability and Watershed Conditions 
The following indicators were rated Poor through the CAP process for steelhead:  floodplain, 
large wood frequency, shelter rating, streamside road density, and riparian vegetation.  Other 
indicators that are identified as impaired include the following: viability, base and passage flow 
conditions, gravel quality, habitat diversity, redd scour, and estuary/lagoon quality and extent.   
Recovery strategies will focus on improving these poor conditions as well as those needed to 
ensure population viability and functioning watershed processes. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Lagunitas Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
Riparian Vegetation conditions have a rating of Poor due to lower than optimal average forest 
tree diameter, the extent of agriculture, grazing, and limited LWD recruitment for rearing 
salmonids.  Though lower Lagunitas Creek has a wide riparian corridor dominated by redwoods 
and conifer species, the corridor is thin elsewhere within the watershed (e.g., San Geronimo 
Creek).  Continued livestock grazing occurs in the lower watershed in the Olema sub-basin, 
including leases conducted on NPS property. 
 
Sediment Transport:  Road Density 
Sediment Transport from streamside road density conditions has a rating of Poor.  Altered 
sediment transport due to higher than optimal riparian road density limits spawning gravel 
recruitment and impacts spawning gravel quality.  According to the SF Bay Regional Water 
Board/EPA TMDL, Lagunitas is impaired by excessive sediment and temperature and the 
RWQCB just adopted a Basin Plan Amendment TMDL for sediment throughout the watershed.  
 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Lagunitas Creek 169



 

Velocity Refuge: Floodplain Connectivity 
Channelization has occurred in San Geronimo and lower Olema Creeks, and the riparian zone is 
thin, and residential development and agriculture encroach upon the historic floodplain 
respectively.  Many stream channels have been disconnected from their floodplain, leaving 
winter rearing juveniles without refugia from high velocities.  Juvenile steelhead can be flushed 
from tributaries during winter storms.  The lack of large woody debris or access to refugia in the 
near stream floodplain impacts the winter survival of juveniles throughout the system.  
Modification and incision have removed the stream channel from its natural floodplain except at 
extreme flood flows when salmonids can be flushed out to agricultural and grazing lands, where 
they may become trapped on the declining limb of the hydrograph.  
 
Hydrology: Redd Scour  
In the incised or channelized reaches, winter storms are confined within the channel due to the 
lack of near stream floodplain.  As a result, eggs may be flushed out of redds due to high velocities 
(Marin Municipal Water District 2011).  Adequate incubation of eggs is stressed due to high 
embeddedness levels and is further stressed by high flows during the winter months which can 
accelerate erosion sites. 
 
Hydrology: Baseflow and Passage Flows 
Though the number of diversions in the Lagunitas Creek watershed is rated Fair, many of these 
are direct domestic diversions and many more unreported riparian diversions exist, so low 
summer flows are a concern, especially in highly developed sub-basins such as San Geronimo 
Creek where diversions reduce viable salmonid summer rearing habitat.  In addition, a reduction 
in groundwater recharge due to increased impervious surfaces in rural residential areas may 
affect groundwater levels and recharge of San Geronimo Creek and its tributaries during dry 
season.  Low spring and summer flows also increase pool stratification in the estuary to create 
bottom saline layers too hot and low in oxygen to sustain salmonids (Marin Municipal Water 
District 2011). 
 
Passage/Migration:  Mouth or Confluence and Physical Barriers 
Steelhead passage for adults and smolts is limited by road crossings in some tributaries.  
Additionally, adult migration and winter refugia are affected by the lack of shelter and the incised 
or channelized conditions of some tributaries.  The Nicasio Reservoir and tributaries above the 
reservoir (Halleck Creek and Nicasio Creek) are historic habitat currently inaccessible to 
steelhead.  The TRT determined that viability targets may be achieved for this watershed without 
providing passage over or removing Seeger dam on Nicasio Creek (Spence et al. 2008). If an 
opportunity arises to facilitate passage over Seeger Dam, it would reduce the pressure on other 
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areas in the watershed to produce enough fish to meet adult density targets and assist with 
meeting the Diversity Strata target. 
 
Habitat Complexity:  Percent Primary Pools and Pool/Riffle/Flatwater Ratios and Habitat 
Complexity: Large Wood and Shelter 
MMWD (2011) outlines the limiting factors for coho salmon and steelhead in the Lagunitas creek 
watershed.  MMWD (2011) found that complex winter refugia habitat for young of the year 
steelhead likely limits production within the watershed.  Ideal winter refugia habitat for young 
of the year steelhead generally includes complex wood jams because they provide slackwater 
habitat throughout all stages of the hydrograph, as well as complex configurations of cobble and 
boulder substrate in the channel to create velocity refuge. 
 
Habitat complexity has been lost in many streams due to poor abundance of complex features 
(e.g., LWD, boulders, etc.), channel simplification, and sediment aggradation, which are all 
associated with reservoir construction, channel modification and past logging and wood harvest 
activities.  In addition, riparian zones degraded by these activities have severely limited the 
natural recruitment of LWD in many historically productive streams within the watershed, 
limiting the quality of juvenile rearing habitat in many areas of the watershed.  
 

Threats 
The following discussion focuses on those threats rated as High or Very High (See Lagunitas 
Creek CAP Results).  Recovery strategies will likely focus on ameliorating High rated threats; 
however, some strategies may address Medium and Low threats when the strategy is essential to 
recovery efforts. 
 
Agriculture 
Historic farming practices have reduced riparian vegetation, causing stream and bank erosion.  
Erosion leads to increased sedimentation and water temperatures, degrading the quality of 
marshes and open water area in the estuary.  Though GIS spatial analysis showed existing 
vegetation as less than 1% in agricultural production, 35% of the watershed is in annual 
grasslands habitats consisting of rangeland, and pasture.  Water diversions supporting viticulture 
in these areas would lower summer baseflows, causing disconnected aquatic habitat.  Also, 
agricultural operations could encroach further into adjacent riparian areas, which could increase 
sediment delivery to the stream as well as impact shading and wood recruitment. 
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Channel Modification 
Channel modification has had an historic impact to salmonid resources in Lagunitas Creek and 
several of its tributaries through the removal and transport of timber from the floodplain, 
riparian, and forest resources.  Channel modification has led to channel incision, oversteepened 
banks, high erosional forces and gravel embeddedness, and ultimately loss of riparian trees and 
width in some reaches.  Road building, bank stabilization, culverts and grazing land development 
elsewhere have led to channel incision and the lack of large woody debris or access to velocity 
refugia.  Modification and incision have removed the stream channel from its natural floodplain 
except at extreme flood flows.  High density streamside roads limit floodplain enhancement in 
some portions of the watershed. 
 
Livestock Farming and Ranching 
Livestock in streams generally inhibit growth of new trees, exacerbate erosion and reduce 
summertime survival of juvenile fish by defecating in the water (Flosi et al. 2004).  Erosion leads 
to increased sedimentation and water temperatures, degrading the quality of marshes and open 
water area in the estuary.  Currently, 35% of the watershed is in annual grasslands habitats 
consisting of rangeland and pasture.  Grazing occurs in the riparian zone and much of the native 
forest habitat has been converted to perennial grasslands with higher runoff and sedimentation 
potential.  
 
Residential and Commercial Development 
Residential pressures can result in increased road building, water development, the removal of 
riparian habitat and reduced water quality.  Though Lagunitas Creek currently has a low 
percentage of development and much of the anadromous portions of the watershed is under state 
and Federal ownership, conversion of ranches and farms to home tracts and associated 
impervious surfaces could greatly reduce the benefits of the land uses which remain in open space 
and have relatively undisturbed hydrologic regimes.  San Geronimo Creek and lower Lagunitas 
Creek are the most heavily developed areas and have been the subject of recent county 
involvement to address growth and encroachment issues. 
 
Roads and Railroads 
Streamside road density is high in the watershed, and the highest in the San Geronimo Creek and 
Lagunitas mainstem, though overall watershed road density is low, and existing roads have been 
upgraded.  However, considering that few road decommissioning projects occur in the urban 
areas and within riparian zones, and the likelihood of more road building, this threat is likely to 
continue in the future. 
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Severe Weather Patterns 
The watershed experiences a Coastal type climate and year-round flows are normal in the 
Lagunitas Creek watershed.  Severe drought conditions were present in the summer of 2004, and 
streamflows declined rapidly throughout the watershed.  During drought periods and annually 
in August, riffles can become dry, disconnecting surface flow to pools in some tributaries.  Given 
that summer streamflows are already pressured by agricultural and some residential 
development, long-lasting drought patterns could pose a significant threat to maintaining 
adequate streamflows and aquatic habitat.  Flooding can contribute positive as well as negative 
changes to streams through the initiation or acceleration of natural processes respectively.  For 
Lagunitas Creek, severe flooding could accelerate erosion sites in channelized and incised 
reaches, as well as increase the potential for redd scour, which has been identified as a limiting 
factor (MMWD 2011).  
 
Water Diversion and Impoundments 
Four large dams already occur in the upper watershed, and though the number of reported 
diversions is low, the chief water demand occurs in the summer from creek side residential and 
agricultural development.  Increased water diversion resulting from residential development 
within Lagunitas Creek system could further stress riparian and aquatic resources.  Water 
diversion in the tributaries could impact rearing juveniles.  Flows in the mainstem are already 
compromised due to the operations of the dams, though management currently is thought to 
benefit salmonid rearing and migration.  Currently no water is release from Nicasio Reservoir.  
The lack of flow releases from Nicasio Reservoir may pose a significant threat particularly in 
drought years when flow in Lagunitas creek and elsewhere in the watershed is limiting. 
 

Limiting Stresses, Lifestages, and Habitats 
The juvenile lifestages are most limited by lack of floodplain connectivity for winter rearing, and 
by lack of large wood and low shelter values for summer rearing.  Additionally, the estuary is 
impaired for rearing age 1+ fish through the summer (MMWD 2011).  Altered sediment transport 
and associated impacts to watershed processes is also a major stress limiting recovery of steelhead 
in the Lagunitas population. 
 

General Recovery Strategy 
To improve the inadequate ratings of key habitat attribute indicators in Lagunitas Creek, priority 
recovery actions include: restoring floodplain connectivity, improvement of riparian vegetation, 
improve baseflows during the summer months, reducing riparian road density, improving 
habitat complexity (for rearing and high flow refugia), and continued improvements to water 
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quality in Tomales Bay to improve the habitat used by summer and winter rearing juveniles, and 
improve survival of smolts. 
 
Restore Floodplain Connectivity 
The Lagunitas Creek watershed would benefit from increased activation of the floodplain to 
improve over winter survival of steelhead.  Floodplain connectivity can be increased through the 
creation of secondary channels, alcoves and LWD for velocity refuge. This can most cost-
effectively be achieved in the reaches known as the Tocoloma reach due to the relative 
accessibility of the floodplain.  Velocity refuge for emerging fry are needed throughout the 
watershed. 
 
Improve Canopy Cover and Riparian Recruitment 
The Lagunitas Creek watershed would benefit from improved riparian composition and 
structure, which would increase stream shading and improve LWD recruitment for eventual 
increases in instream shelter for juvenile steelhead.  Practices to improve riparian condition 
include native riparian planting, development and enforcement of riparian buffers, and livestock 
exclusion fencing.  Olema and San Geronimo Creek sub-basins are high priority areas. 
 
Improve Water Quality in the Estuary 
Tomales Bay is identified by the SFBRWQCB as impaired for sedimentation, nutrients, pathogens, 
and mercury.  Current efforts to reduce pollution are focused on human pathogen sources from 
failing septic systems and inadequate facilities for recreational users, animal waste from 
agricultural operations, mercury-contaminated sediments from the Gambonini Mine, and 
sediment from erosion throughout the watershed.  Ensuring water quality in Tomales Bay and 
tributary streams sufficient to support natural resources and sustain beneficial uses will require 
reductions in sediment, pathogen, mercury, and nutrient loading, restoring and maintaining 
adequate high quality freshwater flow, controlling invasive non-native species, and protecting 
habitats of native species in the Tomales Bay watershed. 
 
Address Upslope and Riparian Road Sediment Sources 
Many of the public roads have been surveyed, and recommendations have been partially 
implemented, though numerous private roads remain within the watershed and within the 
riparian corridor.  Existing problem roads and active erosion sites should be prioritized and 
addressed as part of a comprehensive sediment reduction and transportation plan for the entire 
basin.  Future road construction should utilize BMPs to prevent alteration of hydrologic 
processes, sediment transport, and fish passage, and avoid or minimize construction of roads 
within riparian zones. 
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Increase Instream Shelter Ratings and Pool Volume 
MMWD, Tomales Bay Watershed Council, Point Reyes National Seashore, the Salmon Protection 
and Watershed Network (SPAWN), Trout Unlimited, and other partners within the watershed 
have embarked on many instream large wood placement projects, which have improved habitat 
complexity in some areas.  However, complexity could be significantly improved where existing 
pool habitats are mainly comprised of undercut banks and aquatic vegetation by adding 
additional LWD at single log structure sites.  Other stream reaches could utilize similar 
supplementation of multiple LWD placement, boulders and other channel forming features to 
encourage more desirable pool/riffle/flatwater ratios (including primary pools), sort coarse 
sediment, and increase pool shelter ratings.  High priority sub-basins within the Lagunitas Creek 
watershed in need of LWD placement include:  Devil’s Gulch, San Geronimo Creek, upper 
reaches of Lagunitas Creek, Larsen Creek, Olema Creek and Woodacre Creek.  Enhancing these 
streams will greatly improve the quality of available spawning and seasonal rearing habitat 
potential for steelhead. 
 
Improve Baseflow Conditions 
Residential development and associated diversions (riparian, groundwater, legal and illegal) 
contribute to reduced baseflows in summer.  To address this, the NMFS recommends continued 
support for studies being conducted to quantify water demand and supply and identify water 
conservation projects and opportunities in cooperation with watershed landowners.  In addition 
NMFS supports the evaluation of the environmental and socioeconomic costs and benefits of flow 
releases from Nicasio Reservoir that may lead toward improvements in summer flows.  Exploring 
the benefits of simulated beaver dam structures (beavers are no longer present) in providing year 
round flow for rearing steelhead is also recommended. Maintaining sufficient freshwater flows 
in upstream rearing habitats will increase flows to the estuary, and moderate salinity, 
temperature and dissolved oxygen.   
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       CCC Steelhead Lagunitas Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>30% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% streams/ 0% 
IP-km (>80 
stream average) 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 91.88% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

0% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

Low risk 
spawner density 
per Spence 
(2008) 

Good 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 42 

Good 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

12-14% 
(0.85mm) and 
<30% (6.4mm) 

Good 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% streams/ 
49% IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

50% to 74% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

75% to 89% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

>90% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

50% streams/ 
75% IP-km 
(>49% of pools 
are primary 
pools) 

Good 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>30% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% streams/ 0% 
IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 67 

Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 50 

Good 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.3 
Diversions/10 
IP-km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 91.88% of IP-km Very Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

100% streams/ 
100% IP-km 
(>70% average 
stream canopy) 

Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

0% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% streams/ 
49% IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

      Water Quality Temperature 
(MWMT)  

<50% IP km (<20 
C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

50 to 74% IP-km 
(<20 C MWMT) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

    
  

  Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Very Good 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

75-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>30% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% streams/ 0% 
IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 91.88% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

0% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% streams/ 
49% IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Good 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% streams/ 0% 
IP-km (>80 
stream average) 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.3 
Diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 33 

Very Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Good 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

Good 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

0.432% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

0.33% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

9% of 
watershed >1 
unit/20 acres 

Good 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

Fair 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

2.6 
Miles/Square 
Mile 

Fair 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

3.3 
Miles/Square 
Mile 

Poor 

 

 

 

 

 

 

 

 

 

 

 

 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Lagunitas Creek 184



 

CCC Steelhead Lagunitas Creek CAP Threat Results  

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Low Medium Low Low Medium Medium 
2 Channel Modification Medium Low Medium Very High Low Medium High 
3 Disease, Predation and Competition Low Not Specified Low Low Low Low Low 
4 Hatcheries and Aquaculture        

5 
Fire, Fuel Management and Fire 
Suppression Medium Medium Medium Medium Medium Medium Medium 

6 Fishing and Collecting Low Not Specified Not Specified Not Specified Low Not Specified Low 
7 Livestock Farming and Ranching Low Medium Medium Medium Low Medium Medium 
8 Logging and Wood Harvesting Low Low Medium Low Low Medium Medium 
9 Mining Not Specified Not Specified Not Specified Not Specified Not Specified Low Low 

10 Recreational Areas and Activities Not Specified Not Specified Not Specified Not Specified Not Specified Low Low 
11 Residential and Commercial Development Medium Low High High Low Medium High 
12 Roads and Railroads Medium Medium Medium Medium Medium High High 
13 Severe Weather Patterns Medium Low Medium Low Low Medium Medium 
14 Water Diversion and Impoundments Medium Low Medium Low Medium Medium Medium 
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Lagunitas Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

LaC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
1.1.1

Recovery 
Action Estuary Increase the extent of estuarine habitat

LaC-CCCS-
1.1.1.1 Action Step Estuary

Prevent or minimize future encroachment of landuse (agricultural, residential and 
commercial) into floodplain areas of the estuary 3 50

CDFW, Marin County, NPS, 
RWQCB, USACE

LaC-CCCS-
1.1.1.2 Action Step Estuary

Support a salmonid limiting factors assessment in Keys Estero and Tomales Bay 
(CDFG 2004). 3 10

MMWD, NPS, Tomales Bay 
Watershed Council

LaC-CCCS-
1.1.1.3 Action Step Estuary

Per a completed limiting factors assessment, and utilizing adaptive management 
guidelines, develop restoration projects in areas which have high value physical and 
chemical properties for rearing salmonids 2 15

California Coastal 
Conservancy, CDFW, NMFS, 
NPS, Tomales Bay Watershed 
Council

LaC-CCCS-
1.1.2

Recovery 
Action Estuary Increase and enhance habitat complexity features

LaC-CCCS-
1.1.2.1 Action Step Estuary

Restore estuarine wetlands and sloughs, develop floodplain and backwater habitat 
projects, and improve prey abundance by increasing shoreline perimeter and 
planting native emergent and riparian species to improve foraging and cover. 2 10

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW, NPS, 
Private Landowners, SWRCB

LaC-CCCS-1.2 Objective Estuary Address the inadequacy of existing regulatory mechanisms
LaC-CCCS-
1.2.1

Recovery 
Action Estuary Improve estuarine freshwater inflow

LaC-CCCS-
1.2.1.1 Action Step Estuary

Improve estuarine water quality by identifying and remediating upstream pollution 
sources which contribute to poor water quality conditions in the estuary 2 10

NPS, RWQCB, SWRCB, 
Water Agencies

LaC-CCCS-
1.2.1.2 Action Step Estuary Increase freshwater inflow to improve water quality in the estuary. 2 12

CDFW, Marin County, NMFS, 
NPS, RWQCB, Tomales Bay 
Watershed Council, USACE

LaC-CCCS-
1.2.2

Recovery 
Action Estuary

Reduce extent of estuarine shoreline development via the planning process or with 
the assistance of land conservation organizations.

LaC-CCCS-
1.2.2.1 Action Step Estuary

Evaluate alterations to diking and leveeing which has reduced shoreline complexity 
and natural function 3 10

California Coastal 
Conservancy, CDFW, NPS, 
Marin County, NMFS, Tomales 
Bay Watershed Council, 
USACE

LaC-CCCS-
1.2.2.2 Action Step Estuary

Evaluate the effect of nearby landuse practices and development structures which 
may impair or reduce the historical tidal prism and other estuarine functions and 
implement improvements 3 10

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW, NPS

LaC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

LaC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Delineate reaches possessing both potential winter rearing habitat and floodplain 
areas. 1 5

Marin County, MMWD, NPS, 
State Parks, , SWRCB

LaC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Identify the floodplain activation flow - the smallest flood pulse event that initiates 
substantial beneficial ecological processes when associated with floodplain 
inundation (Williams et al. 2009). 1 10

Marin County,  MMWD, NPS, 
Private Landowners, SWRCB

LaC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats. 1 60

CDFW, Marin County, MMWD, 
NMFS, NPS, State Parks, 
SWRCB

LaC-CCCS-
2.1.2

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

LaC-CCCS-
2.1.2.1 Action Step

Floodplain 
Connectivity

Create flood refuge habitat, such as by: 1) hydrologically connecting floodplains with 
riparian forest; 2) removing or setting back levees; or 3) using the streamway 
concept where appropriate. Installing shelter components (LWD, boulders, etc.) 
appropriate to the channel type. 1 10

Marin County, Marin RCD, 
MMWD, NPS, State Parks, 
SWRCB

LaC-CCCS-
2.1.2.2 Action Step

Floodplain 
Connectivity

Target habitat restoration and enhancement projects that will function between winter 
base flow and flood stage. 1 60

Marin County, MMWD, NMFS, 
NPS, State Parks, SWRCB
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LaC-CCCS-
2.1.2.3 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches (e.g. Olema Ranch Campground). Improve conditions to re-
create, and restore alcove, backwater, or perennial pond habitats where channel 
modification has resulted in decreased shelter, LWD frequency, and habitat 
complexity, develop and implement site specific plans to improve these conditions to 
re-create, and restore alcove, backwater, or perennial pond habitats. 1 50

Farm Bureau, Marin County, 
Marin RCD, MMWD, NMFS, 
NPS, Point Reyes National 
Seashore Association, 
USFWS, SWRCB

LaC-CCCS-
2.1.2.4 Action Step

Floodplain 
Connectivity

Support landowners and the RCD in developing projects to improve channel 
conditions and restore natural channel geomorphology, including side channels and 
dense contiguous riparian vegetation (CDFG 2004). 1 40

CDFW, Marin County, MMWD, 
NPS, Private Landowners, 
RCD

LaC-CCCS-
2.1.2.5 Action Step

Floodplain 
Connectivity

Encourage willing landowners to restore historical floodplains or offchannel habitats 
through conservation easements, etc. 2 10

Land Trusts, Marin County, 
MMWD, NPS, Private 
Landowners, RCD, SWRCB

LaC-CCCS-
2.1.2.6 Action Step

Floodplain 
Connectivity

Evaluate potential acquisition or easements to protect floodplain function on lower 
Lagunitas Creek. 2 5

MMWD, NPS, Private 
Landowners

LaC-CCCS-
2.1.2.7 Action Step

Floodplain 
Connectivity

Evaluate existing floodplain and historic floodplain property for potential function and 
acquisition using conservation easements. 2 3

MMWD, NPS, SPAWN, 
SWRCB

LaC-CCCS-2.2 Objective
Floodplain 
Connectivity Address the inadequacy of existing regulatory mechanisms

LaC-CCCS-
2.2.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

LaC-CCCS-
2.2.1.1 Action Step

Floodplain 
Connectivity

Implement Marin County Flood Zone activities for the improvement of steelhead 
habitat 3 5 Marin County, MMWD, NPS

LaC-CCCS-
2.2.1.2 Action Step

Floodplain 
Connectivity Implement SWRCB's Sediment TMDL 1

LaC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

LaC-CCCS-
3.1.1.1 Action Step Hydrology Develop rearing habitat curves to identify optimal base flow conditions 3 10

CDFW, MMWD, NPS, 
SWRCB

LaC-CCCS-
3.1.1.2 Action Step Hydrology Continue to support efforts to model flows and water usage 3 5

CDFW, MMWD, NMFS, NPS, 
Private Landowners, RCD, UC 
Extension

LaC-CCCS-
3.1.1.3 Action Step Hydrology Develop cooperative projects with private landowners to conserve summer flows 2 5

CDFW, MMWD, NMFS, NPS, 
Private Landowners, RCD

LaC-CCCS-
3.1.1.4 Action Step Hydrology

Evaluate current policy of allowing dams to fill and then spill once they are full versus 
an improved methodology of releasing water based on storm indicators and forecast 
models. 3 10

Marin County, MMWD, NPS, 
RWQCB, SWRCB

LaC-CCCS-
3.1.2

Recovery 
Action Hydrology Minimize redd scour

LaC-CCCS-
3.1.2.1 Action Step Hydrology

Develop floodplain enhancement and LWD projects in modified  and incised channel 
areas of major tributaries including San Geronimo Creek 2 10

California Conservation Corps, 
CDFW, Marin County, Marin 
RCD, MMWD, NOAA RC,  
NPS, Private Landowners, 
Trout Unlimited

LaC-CCCS-
3.1.2.2 Action Step Hydrology

Improve spawning success and egg survival through improving channel 
configuration, sediment dynamics, and channel roughness and stability 2 20

CDFW, Marin County, MMWD, 
NMFS, NPS, RCD

LaC-CCCS-3.2 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
LaC-CCCS-
3.2.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

LaC-CCCS-
3.2.1.1 Action Step Hydrology

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 2 60

CDFW, Marin County, Marin 
RCD, MMWD, NMFS, NPS

LaC-CCCS-
3.2.1.2 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition change of use and California Water Code §1707 
(CDFG 2004). 2 10

DWR, Marin County, MMWD, 
NMFS, NPS, SWRCB
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LaC-CCCS-
3.2.1.3 Action Step Hydrology

Evaluate the feasibility of reintroducing beavers to improve summer baseflow 
conditions. 2 5 CDFW, MMWD, NMFS, NPS

LaC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

LaC-CCCS-
5.1.1.1 Action Step Passage

Restore fish passage at Roy’s Pools to facilitate unimpeded passage for all life 
stages into the San Geronimo Creek 2 5

Marin County, NPS, SPAWN, 
Trout Unlimited

LaC-CCCS-
5.1.1.2 Action Step Passage

Remove all barriers in the Woodacre, Arroyo, Larsen and Montezuma and San 
Geronimo subwatersheds 2 10

Marin County, NPS, SPAWN, 
Trout Unlimited

LaC-CCCS-
5.1.1.3 Action Step Passage

Remove all remaining barriers in the Cheda, Devil's Gulch and Olema 
subwatersheds. 2 10

Marin County, MMWD, NPS, 
State Parks

LaC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve shelter

LaC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase shelters in 75% of streams across the watershed to improve conditions for 
adults, and winter/summer rearing juveniles 2 10

CDFW, Marin County, Marin 
RCD, NPS, SWRCB

LaC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Increase shelters to optimal conditions (>80 pool shelter value) by installing multiple 
log structures in select reaches of Larsen, San Geronimo, Woodacre, and Olema 
Creeks 2 10

CDFW, NOAA RC, NPS, 
Private Landowners, Trout 
Unlimited, SWRCB

LaC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Focus efforts to restore channel complexity in the Tocaloma reach of the Lagunitas 
mainstem to improve smolt survival. 2 10 MMWD, NPS, SWRCB

LaC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

LaC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase pool frequency in 25% of streams within the watershed to improve 
conditions for adults, and summer/winter juveniles 2 10

CDFW, Marin County, NMFS, 
NOAA RC, NPS, SWRCB

LaC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Increase pool frequency to achieve optimal conditions (>40% of pools meet primary 
pool criteria (>2.5 feet deep in 1st and 2nd order streams; >3 feet in third order or 
larger streams)) in select reaches of Olema, Woodacre and San Geronimo Creeks 2 10

CDFW, NOAA RC,  NPS, 
Private Landowners, Trout 
Unlimited, SWRCB

LaC-CCCS-
6.1.2.3 Action Step

Habitat 
Complexity

Hold restoration workshops to specifically focus on restoration techniques that 
promote winter rearing juvenile habitat complexity in the Tocaloma reach of the lower 
Lagunitas mainstem. In addition, focus on restoration techniques that specifically 
address declining pool frequency and shelters for summer rearing juveniles. 3 20

Marin County, Marin RCD, 
NOAA RC, NPS, SPAWN, 
SWRCB

LaC-CCCS-
6.1.2.4 Action Step

Habitat 
Complexity

Analyze whether summertime low-flow pools (perceived to be a limiting factor) are 
filling up with fine sediment from San Geronimo Creek between flow events that 
have enough power to scour the pools. This could be examined by surveying 
selected pools in detail several times a year (long enough to cover several potential 
scour and fill events), as was conducted in 1981. 3 10

MMWD, NPS, SPAWN, 
SWRCB

LaC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve pool:riffle:flatwater ratio (hydraulic diversity)

LaC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase riffle frequency in 25% of streams within the watershed to improve 
conditions for spawning adults 2 10

CDFW, Marin County, NMFS, 
NPS, RCD

LaC-CCCS-
6.1.3.2 Action Step

Habitat 
Complexity

Increase riffle frequency to achieve optimal conditions (20% riffles) by converting 
flatwater habitats (glides, runs, etc.) utilizing boulders and log structures in select 
reaches of San Geronimo Creek 2 10

CDFW, NOAA RC,  NPS, 
Private Landowners, SWRCB

LaC-CCCS-
6.1.3.3 Action Step

Habitat 
Complexity

In the San Geronimo Creek sub-watershed, continue public outreach and education 
for private landowners, residents, commercial, public utility and county workers 
regarding best management practices to control erosion, protect riparian vegetation, 
retain LWD, and minimize disturbance to steelhead from domestic animals. 3 5

Marin County, MMWD, NPS, 
RCD, RWQCB, SPAWN, 
SWRCB

LaC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

LaC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Increase large wood frequency throughout the watershed to improve conditions for 
adults, and winter/summer rearing juveniles 2 10

CDFW, NOAA RC,  NPS, 
Private Landowners, SWRCB
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LaC-CCCS-
6.1.4.2 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>2 key LWD pieces/100 meters) in 
select reaches of Olema Creek 2 10

CDFW, NOAA RC, NPS, 
Private Landowners, SWRCB

LaC-CCCS-
6.1.4.3 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
select reaches of Larsen, Woodacre, San Geronimo, and Devils Gulch Creeks 2 10

CDFW, NOAA RC,  NPS, 
Private Landowners, Trout 
Unlimited, SWRCB

LaC-CCCS-
6.1.4.4 Action Step

Habitat 
Complexity

Expand on the efforts of the Regional Water Quality Control Board and Marin 
Municipal Water District to retain LWD. 2 10

MMWD, NPS, RCD, RWQCB, 
SPAWN, State Parks, Trout 
Unlimited, SWRCB

LaC-CCCS-
6.1.4.5 Action Step

Habitat 
Complexity

Install structures with multiple logs and root balls because they are more effective 
than structures with only one log. 3 10

CDFW, Marin County, Marin 
RCD, MMWD, NPS, SPAWN, 
SWRCB

LaC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

LaC-CCCS-
7.1.1.1 Action Step Riparian

Continue riparian protection and sediment control projects with a focus on working 
with landowners to manage livestock to protect riparian areas, and to implement 
erosion control projects on State and Federal park and private lands (e.g., Devil's 
Gulch). 2 10

Marin County, Marin RCD, 
MMWD, NPS, SPAWN, State 
Parks

Livestock damage has severe effects in the Olema 
watershed. In addition, Cheda and lower Lagunitas 
creek have livestock damage issues . 

LaC-CCCS-
7.1.1.2 Action Step Riparian

Plant native riparian species and native conifers/hardwoods in the riparian zone 
within the central portion of the watershed (Olema and lower Lagunitas Creek 
mainstem) to increase overall tree diameter 2 20

CDFW, MMWD, NOAA RC, 
NPS, Private Landowners, 
RCD

LaC-CCCS-
7.1.1.3 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (100 feet) throughout the watershed 3 50

Land Trusts, Marin County, 
MMWD, NPS, Sonoma County

LaC-CCCS-
7.1.1.4 Action Step Riparian Manage riparian areas for their site potential composition and structure. 3 60

Marin County, MMWD, NPS, 
Tomales Bay Watershed 
Council

LaC-CCCS-
7.1.2

Recovery 
Action Riparian Improve tree diameter

LaC-CCCS-
7.1.2.1 Action Step Riparian

Implement the San Geronimo Valley Salmon Enhancement Plan to protect riparian 
integrity in San Geronimo Creek 2 20

Marin County, MMWD, NPS, 
Private Landowners

LaC-CCCS-
7.1.2.2 Action Step Riparian

Conduct conifer release to promote growth of larger diameter trees where 
appropriate throughout the watershed. 3 10

Board of Forestry,  MMWD, 
NPS, Private Landowners

LaC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
8.1.1

Recovery 
Action Sediment Improve gravel quantity and distribution for macro-invertebrate productivity (food)

LaC-CCCS-
8.1.1.1 Action Step Sediment

Reduce embbeddness levels to the extent that 75% to 90% of streams within the 
watershed meet optimal criteria (>50% stream average scores of 1 & 2) 2 10

MMWD, NPS, Private 
Landowners, RCD, Tomales 
Bay Watershed Council, 
SWRCB

LaC-CCCS-
8.1.1.2 Action Step Sediment

Conduct sediment source surveys in remaining portion of the watershed to identify 
existing sources of high sediment yield using accepted protocols and implement 
recommendations 3 10

NPS, Marin County, MMWD, 
Private Landowners, RCD, 
Tomales Bay Watershed 
Council, SWRCB

LaC-CCCS-
8.1.1.3 Action Step Sediment

Implement recommendations of completed sediment source surveys   (See ROADS 
for specific actions) 2 5

CDFW, Marin County, MMWD, 
NPS, Private Landowners, 
RCD, Tomales Bay Watershed 
Council, Trout Unlimited, 
SWRCB

LaC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

LaC-CCCS-
10.1.1.1 Action Step Water Quality

Determine site-specific recommendations, including incentives, to remedy high 
temperatures and implement accordingly (CDFG 2004) . 2 5

Marin County, MMWD, NPS, 
State Parks
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LaC-CCCS-
10.1.1.2 Action Step Water Quality

Focus on restoration efforts that deal with riparian canopy, shelters and any other 
impaired key habitat attribute indicator that relates specifically to instream 
temperature. 2 5

Marin County, MMWD, NPS, 
State Parks

LaC-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream water quality conditions

LaC-CCCS-
10.1.2.1 Action Step Water Quality

Fully implement practices consistent with the SFRWQCB pathogen and sediment 
TMDLs. 3 10

Marin County, MMWD, NPS, 
RWQCB, State Parks

LaC-CCCS-
11.1 Objective Viability

Address other natural or manmade factors affecting the species' continued 
existence

LaC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

LaC-CCCS-
11.1.1.1 Action Step Viability Conduct habitat surveys to monitor change in key habitat variables. 1 100 CDFW, MMWD, NPS

LaC-CCCS-
11.1.1.2 Action Step Viability

To better understand changes in sedimentation, monitoring in the basin should 
include: longitudinal profiles, cross-sections, V*, LWD volume and distribution, and 
embeddedness. 2 10

CDFW, MMWD, NMFS, NPS, 
SPAWN, Trout Unlimited, UC 
Extension

LaC-CCCS-
11.1.1.3 Action Step Viability Support operation of outmigrant traps. 1 10

CDFW, MMWD, NMFS, NPS, 
SPAWN, Trout Unlimited, UC 
Extension

LaC-CCCS-
11.1.1.4 Action Step Viability

Use monitoring and trend information to adjust and adapt recovery 
actions/strategies. 3 50 MMWD, NMFS, NPS

LaC-CCCS-
11.1.1.5 Action Step Viability

Adjust population targets and indicator ratings to reflect new habitat improvements 
and accessible habitat expansions. 3 5 MMWD, NMFS, NPS

LaC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

LaC-CCCS-
12.1.1.1 Action Step Agriculture

Reduce or eliminate sediment and runoff sources from road networks and other 
actions that deliver sediment and runoff to stream channels (see Roads for specific 
actions/areas) 2 60

Marin County, NPS, Private 
Landowners, Public Works, 
Marin RCD, USACE

LaC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

LaC-CCCS-
12.1.2.1 Action Step Agriculture

Implement programs to purchase land/conservation easements to encourage the re-
establishment and/or enhancement of natural riparian communities. 3 30

Land Trusts, Marin County, 
Marin RCD, NPS

LaC-CCCS-
12.1.2.2 Action Step Agriculture Avoid or minimize agricultural activities within 100 feet of the edge of a stream 3 5

CDFW, Marin RCD, NMFS, 
NPS, NRCS,  SWRCB, 
USACE

LaC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

LaC-CCCS-
12.1.3.1 Action Step Agriculture

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage increased involvement and 
support existing landowners who conduct operations in a manner compatible with 
CCC steelhead recovery priorities. 3 10

CDFW, Farm Bureau, Marin 
RCD, NMFS, NRCS, NPS, 
Private Landowners

LaC-CCCS-
12.1.4

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

LaC-CCCS-
12.1.4.1 Action Step Agriculture

Complete Farm Conservation Plans to reduce sediment sources and restore riparian 
habitat and forest health 3 10

CDFW, Farm Bureau, MALT, 
Marin RCD, NMFS, NPS, 
NRCS, Private Landowners, 
UCE

LaC-CCCS-
12.1.5

Recovery 
Action Agriculture Prevent or minimize impairment to stream hydrology (impaired water flow)

LaC-CCCS-
12.1.5.1 Action Step Agriculture

Work with the agricultural community to develop water conservation strategies 
protective of salmonids while allowing ongoing agricultural land uses (i.e., off-
channel storage ponds). 3 10

CDFW, Farm Bureau, Marin 
RCD, NMFS, NRCS, NPS, 
Private Landowners, RCD, 
SWRCB

LaC-CCCS-
12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
LaC-CCCS-
12.2.1

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)
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LaC-CCCS-
12.2.1.1 Action Step Agriculture

Assist in the development and support implementation of sediment TMDL to assure 
water quality conditions for steelhead are improved and fine sediment loads are 
decreased to baseline conditions. 3 5

Marin RCD, NPS, RWQCB, 
Water Agencies

LaC-CCCS-
12.2.2

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

LaC-CCCS-
12.2.2.1 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do. 2 50

Marin County, Marin RCD, 
NPS, RWQCB

LaC-CCCS-
12.2.2.2 Action Step Agriculture Enforce measures to avoid impacts within riparian setbacks/buffers. 1 50

Marin County, Marin RCD,  
NPS

LaC-CCCS-
12.2.2.3 Action Step Agriculture

Streamline permit processing where landowners are conducting actions aligned with 
recovery priorities. 2 5

CDFW, Farm Bureau, Marin 
RCD, NMFS, NPS, Private 
Landowners

LaC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter) 

LaC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter 
flows.(Evaluate the Tocaloma reach of the lower Lagunitas mainstem) 2 10

CDFW, Marin County, MMWD, 
NOAA RC, NPS, NRCS, 
Private Landowners, USACE

LaC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. carefully evaluate feasibility 
where critical infrastructure is located) for bank hardening projects. 3 50

CDFW, MMWD, NMFS, NPS, 
USACE

LaC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Evaluate design alternatives to riprap bank repairs.  Where riprap is necessary, 
evaluate integration of other habitat-forming features – including large woody debris 
to ensure improved habitat at the restoration site. 1 25

CDFW, MMWD, NMFS, NPS, 
USACE

LaC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment of floodplain connectivity (impaired quality and 
extent)

LaC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Ensure that all future and existing channel designed for flood conveyance 
incorporate features that enhance steelhead migration under high and low flow 
conditions. 1 20 MMWD, NMFS, NPS, USACE

LaC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Any larger wood or rootwads should be stockpiled for future restoration projects 
where feasible. 2 10

CDFW, Marin County, Marin 
RCD, MMWD, NOAA RC, NPS

LaC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms 

LaC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment of floodplain connectivity (impaired quality and 
extent)

LaC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Look for opportunities to locate new infrastructure outside of historic floodplains and 
find the means to compensate landowners in exchange for development rights or 
purchase of the land by a Land Trust. Look for opportunities for landowners to 
relocate existing infrastructure within the 100 year flood zone on a voluntary basis. 2 10

Marin County, MMWD, NPS, 
USACE

LaC-CCCS-
13.2.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduce large wood and/or 
shelter)

LaC-CCCS-
13.2.2.1 Action Step

Channel 
Modification

Do not remove LWD, unless it is a emergency which threatens life and/or 
infrastructure. 2 10 Marin County, MMWD, NPS

LaC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure

LaC-CCCS-
18.1.1.1 Action Step Livestock

Exclude livestock from riparian areas, specifically on State and Federal Park  and 
private lands (e.g. Devils Gulch). 2 50

Marin RCD, NPS, NRCS, 
Private Landowners

LaC-CCCS-
18.1.1.2 Action Step Livestock

Provide funding assistance to landowners willing to fence riparian and other 
sensitive areas (areas prone to erosion) to exclude cattle and sheep. Calf/cow 
operations should take first priority for riparian fencing programs over steer 
operations. 2 10 Marin RCD, NPS, NRCS

LaC-CCCS-
18.1.1.3 Action Step Livestock

Encourage develop and fund riparian restoration projects to regain riparian corridors 
damaged from livestock and other causes. 2 20

Marin RCD, NPS, NRCS, 
Private Landowners

LaC-CCCS-
18.1.1.4 Action Step Livestock Manage rotational grazing to aid in the reduction of noxious weeds. 3 60

Marin RCD, NPS, NRCS, 
Private Landowners
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Lagunitas Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

LaC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

LaC-CCCS-
18.1.2.1 Action Step Livestock

Substitute continuous season-long use of pastures in favor of rotational grazing 
strategies to reduce runoff. Short term, seasonal and long term rest from grazing in 
overgrazed areas would improve soil conditions for native revegetation and land 
values as well. 3 60 Marin RCD, NPS, NRCS

LaC-CCCS-
18.1.3

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

LaC-CCCS-
18.1.3.1 Action Step Livestock

To minimize gully initiation, grazing should be kept at relatively low intensities on 
steeper slopes 2 60

Marin RCD, NPS, NRCS, 
Private Landowners

LaC-CCCS-
18.1.3.2 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 60

Marin RCD, NPS, NRCS, 
Private Landowners

LaC-CCCS-
18.1.4

Recovery 
Action Livestock Prevent or minimize impairment to stream hydrology (impaired water flow)

LaC-CCCS-
18.1.4.1 Action Step Livestock

Increase the use of water storage and catchment systems that collect rainwater in 
the winter for use during the dry summer and fall seasons. 2 10

Marin RCD, NPS, Private 
Landowners, State Parks

LaC-CCCS-
18.2 Objective Livestock Address the inadequacy of existing regulatory mechanisms
LaC-CCCS-
18.2.1

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

LaC-CCCS-
18.2.1.1 Action Step Livestock

Establish conservative residual dry matter (RDM) target per acre that ensures area 
is not overgrazed with 1000 lbs RDM (residual dry matter)/acre left at end of grazing 
season. Remove cattle from pasture before soils dry out. 3 50

Marin RCD, NPS, NRCS, 
Private Landowners

LaC-CCCS-
22.1 Objective

Residential/Co
mmercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
22.1.1

Recovery 
Action

Residential/Co
mmercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

LaC-CCCS-
22.1.1.1 Action Step

Residential/Co
mmercial 
Development Address failing septic systems in rural areas 3 10

County Planning, Marin County, 
NPS, RWQCB, Private 
Landowners

LaC-CCCS-
22.1.1.2 Action Step

Residential/Co
mmercial 
Development

Improve water quality where necessary by addressing residential and commercial 
pollutant sources. 2 10

Marin County, NPS, Private 
Landowners, Public Works, 
RCD, RWQCB

LaC-CCCS-
22.1.2

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

LaC-CCCS-
22.1.2.1 Action Step

Residential/Co
mmercial 
Development Encourage the use of rooftop water storage and other conservation devices 2 20

Marin County, NPS, Private 
Landowners

LaC-CCCS-
22.1.2.2 Action Step

Residential/Co
mmercial 
Development

Disperse discharge from commercial and residential areas into a spatially distributed 
network rather than a few point discharges. 2 50

Marin County, NPS, Public 
Works, Water Agencies

LaC-CCCS-
22.1.3

Recovery 
Action

Residential/Co
mmercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

LaC-CCCS-
22.1.3.1 Action Step

Residential/Co
mmercial 
Development Enforce existing building permit programs to minimize unpermitted construction. 1 50 Marin County, NPS

LaC-CCCS-
22.1.3.2 Action Step

Residential/Co
mmercial 
Development

Design new developments to minimize impacts to unstable slopes, wetlands, areas 
of high habitat value, and similarly constrained sites that occur adjacent to 
watercourses. 1 20

Marin County, NPS, Private 
Landowners, RCD, USACE

LaC-CCCS-
22.1.3.3 Action Step

Residential/Co
mmercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 60

Marin RCD, MMWD, NPS, 
Private Landowners, State 
Parks

LaC-CCCS-
22.1.3.4 Action Step

Residential/Co
mmercial 
Development

Work with private landowners to promote the re-vegetation of the native riparian 
plant community within inset floodplains and riparian corridors to ameliorate instream 
temperature and provide a source of future large woody debris recruitment. 2 60

CDFW, Marin RCD, NPS, 
Private Landowners, State 
Parks
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Lagunitas Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

LaC-CCCS-
22.2 Objective

Residential/Co
mmercial 
Development Address the inadequacy of existing regulatory mechanisms

LaC-CCCS-
22.2.1

Recovery 
Action

Residential/Co
mmercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

LaC-CCCS-
22.2.1.1 Action Step

Residential/Co
mmercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating CCC 
steelhead. 3 20

Marin County, MMWD, NPS, 
State Parks

LaC-CCCS-
22.2.1.2 Action Step

Residential/Co
mmercial 
Development

Support the Marin County Streamside Conservation Area Ordinance.  Evaluate 
current moratorium in San Geronimo Valley for pertinent action items. 3 10

CDFW, Marin County, NPS, 
SPAWN, State Parks

LaC-CCCS-
22.2.2

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

LaC-CCCS-
22.2.2.1 Action Step

Residential/Co
mmercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 25

Marin County, NPS, RWQCB, 
Water Agencies

LaC-CCCS-
22.2.2.2 Action Step

Residential/Co
mmercial 
Development

Develop legislation that will fund county planning for environmentally sound water 
supply development and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 1 10 Marin County, NPS

LaC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

LaC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess and redesign transportation network to minimize road density and maximize 
transportation efficiency. 3 10 CalTrans, Marin County, NPS

LaC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips. 2 20

NPS, Private Landowners, 
Public Works, RCD, State 
Parks

LaC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

In the Olema Creek watershed, implement results of existing sediment source 
surveys, and assess remaining watershed road networks to eliminate high priority 
and high sediment yield sources. 2 20

NPS, Private Landowners, 
Public Works, RCD

LaC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

In the Lagunitas Creek watershed, implement results of existing sediment source 
surveys, and assess remaining watershed road networks to eliminate high priority 
and high sediment yield sources. Upgrade and decommission sites and road 
networks where appropriate. These actions include outsloping roads, ditch relief 
culverts, and installing rolling dips. 2 30

NPS, Private Landowners, 
Public Works, RCD, State 
Parks

LaC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 3 20

NPS, Private Landowners, 
Public Works

LaC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Decommission or treat the road sites on the priority list of 20 road sites within the 
San Geronimo subwatershed based on amount of sediment discharge. 2 20

Marin County, Marin RCD, 
NPS, SPAWN

LaC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to watershed hydrology

LaC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Utilize best management practices for road construction (e.g. Fishnet 4C, 2004; 
Weaver and Hagans, 1994; Sommarstrom et al., 2002; Oregon Department of 
Transportation, 1999). 3 100

Caltrans, Marin County, NPS, 
Private Landowners

LaC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

LaC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Evaluate the potential of road widening projects (e.g. Sir Francis Drake Rd) on 
riparian corridors, and discourage encroachment into riparian zone. 3 50

Caltrans, CDFW, Marin 
County, NPS

LaC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Discourage or eliminate unwanted vegetation types and species and promote 
desirable (native) vegetation. 3 10

Marin County, NPS, RCD, 
State Parks, Water Agencies

LaC-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance
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Lagunitas Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

LaC-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 2 5 CDFW, NPS, RCD

LaC-CCCS-
23.1.4.2 Action Step

Roads/Railroad
s

Monitor and maintain the Coastal Conservancy database of barriers to fish passage 
(CDFG 2004). 3 10

California Coastal 
Conservancy, CDFW, NMFS, 
NPS

LaC-CCCS-
23.1.5

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

LaC-CCCS-
23.1.5.1 Action Step

Roads/Railroad
s

Utilize BMP's to develop new and upgrade existing crossings (bridges, culverts, fills, 
and other crossings) to accommodate 100-year flood flows and associated bedload 
and debris. 2 50

Marin County,  NPS, Private 
Landowners, State Parks

LaC-CCCS-
23.1.5.2 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage.  Bridge 
construction should not reduce streamside vegetation. 3 60

Board of Forestry, CalTrans, 
CDFW, City, NPS, Planning, 
Private Landowners, Public 
Works, RCD

LaC-CCCS-
23.1.5.3 Action Step

Roads/Railroad
s

Prevent future barriers on newly constructed roads utilizing  NMFS Guidelines for 
Salmonid Passage at Stream Crossings (NMFS 2001a). 2 25

Marin County, NPS, RCD, 
State Parks, Water Agencies

LaC-CCCS-
23.1.5.4 Action Step

Roads/Railroad
s

Assess private road stream crossings for barrier potential and implement 
recommendations. 2 5

CDFW, NPS,  Private 
Landowners, RCD, Trout 
Unlimited

LaC-CCCS-
23.1.5.5 Action Step

Roads/Railroad
s

Implement public road barrier survey recommendations in high then medium value 
areas as a priority (See Passage). 2 5

CDFW, NPS, Private 
Landowners, Public Works, 
State Parks

LaC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanism

LaC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

LaC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 3 20 Marin County, NPS, USACE

LaC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Support the MMWD in their efforts to reduce sedimentation from lands in the 
Lagunitas Creek watershed. MMWD will also coordinate with the Marin County 
Stormwater Pollution Prevention Program (MCSTOPPP) to make sure that 
educational materials about non-point source pollution are available to homeowners 
in the San Geronimo Valley. 3 10

Marin RCD, MMWD, NPS, 
RWQCB

LaC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Support and Implement the MOU for Maintenance and Management of Unpaved 
Roads in the Lagunitas Watershed. 2 10 Marin County, NPS

LaC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

LaC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Work with land owners or public agencies to acquire water that would be utilized to 
minimize effects of droughts. 3 10

CDFW, Marin County, NMFS, 
NPS

LaC-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns

Evaluate and implement rainfall capture from impervious surfaces for irrigation use 
to protect water quality and reduce water demand in summer. 3 10

CDFW, Marin County, Marin 
RCD, MMWD, NPS, SPAWN, 
State Parks

LaC-CCCS-
24.1.1.3 Action Step

Severe 
Weather 
Patterns

In event of ongoing drought, SWRCB should not allow instream flow releases to 
result in less than 6 cfs in mainstem Lagunitas Creek. 2 10 MMWD, NPS, SWRCB

LaC-CCCS-
24.2 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

LaC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)
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Lagunitas Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

LaC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

All local and state planning and development should consider, and provide 
contingencies for, droughts in a manner compatible with CCC steelhead recovery 
needs. 3 20 CDFW, County, NPS, SWRCB

LaC-CCCS-
25.1 Objective

Water 
Diversion/Imp
oundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LaC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)

LaC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/Impou
ndment Minimize reductions of flow <8 cfs below major dams in the summer 2 50

Marin County, MMWD, NMFS, 
NPS, SWRCB

LaC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/Impou
ndment

Ensure consistent fishery flows below Peter's Dam by improving gauging at SP 
Taylor Park 2 5

MMWD, NMFS, NPS, State 
Parks

LaC-CCCS-
25.1.1.3 Action Step

Water 
Diversion/Impou
ndment Promote water conservation best practices such as drip irrigation for vineyards. 2 20

CDFW, Farm Bureau, MMWD, 
NPS, NRCS, Water Agencies

LaC-CCCS-
25.1.1.4 Action Step

Water 
Diversion/Impou
ndment Promote the use of reclaimed water for agricultural or other uses. 3 60

CDFW, Marin County, NPS, 
RCD, Water Agencies

LaC-CCCS-
25.1.1.5 Action Step

Water 
Diversion/Impou
ndment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 3 20

CDFW, Marin County, Marin 
RCD, MMWD, NMFS, NPS, 
Private Landowners, RWQCB, 
SWRCB

LaC-CCCS-
25.1.1.6 Action Step

Water 
Diversion/Impou
ndment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 3 30

MMWD, NMFS, NPS, RCD, 
RWQCB, Water Agencies

LaC-CCCS-
25.1.1.7 Action Step

Water 
Diversion/Impou
ndment Promote conjunctive use of water with water projects whenever possible. 3 60

CDFW, Marin County, MMWD, 
NPS, RCD, RWQCB, Water 
Agencies

LaC-CCCS-
25.1.1.8 Action Step

Water 
Diversion/Impou
ndment

Evaluate and assess impacts of local groundwater withdrawals in San Geronimo 
Creek watershed. 3 20

Marin RCD, MMWD, NPS, 
Private Landowners, RWQCB, 
SWRCB, SPAWN

LaC-CCCS-
25.1.1.9 Action Step

Water 
Diversion/Impou
ndment

Manage reservoirs and dam releases to maintain suitable rearing temperatures and 
migratory flows in downstream habitats (e.g., pulse flow programs for adult upstream 
migration and smolt outmigration). 2 20

CDFW, Marin County, MMWD, 
NMFS,  NPS, Private 
Landowners, SPAWN

LaC-CCCS-
25.1.1.10 Action Step

Water 
Diversion/Impou
ndment

Support hydrology studies to evaluate instream flows in San Geronimo and its 
tributaries and determine effect of diversions, groundwater pumping, and altered 
groundwater recharge due to impervious surfaces on summer baseflow 2 10 DWR, MMWD, NPS, RWQCB

LaC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to water quality (impaired stream temperature)

LaC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/Impou
ndment

Encourage enforcement of SWRCB Order 95-17 (specifically in the warm summer 
months) 2 50 MMWD, NMFS, NPS, SWRCB

LaC-CCCS-
25.1.2.2 Action Step

Water 
Diversion/Impou
ndment

Discourage the transfer of water from Nicasio Reservoir to Kent Lake which could 
degrade water quality releases into Lagunitas Creek 2 50

CDFW, MMWD, NMFS,  NPS, 
SWRCB

LaC-CCCS-
25.1.3

Recovery 
Action

Water 
Diversion/Impou
ndment

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool riffle ratio)

LaC-CCCS-
25.1.3.1 Action Step

Water 
Diversion/Impou
ndment

Develop riffles and/or spawning channels below Kent Dam to increase spawner 
distribution and success 2 5

CDFW, MMWD, NMFS, NPS, 
Trout Unlimited

LaC-CCCS-
25.1.4

Recovery 
Action

Water 
Diversion/Impou
ndment

Prevent or minimize alterations to sediment transport (road conditions/density, dams 
etc.)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

LaC-CCCS-
25.1.4.1 Action Step

Water 
Diversion/Impou
ndment

Develop and Evaluate opportunities to expand spawning distribution through gravel 
augmentation below major dams. 2 10

CDFW, MMWD, NMFS, NPS, 
Trout Unlimited

LaC-CCCS-
25.1.5

Recovery 
Action

Water 
Diversion/Impou
ndment

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

LaC-CCCS-
25.1.5.1 Action Step

Water 
Diversion/Impou
ndment

Develop and implement a plan to improve shelter value and rearing habitat through 
LWD augmentation below major dams. 2 5

CDFW, MMWD, NMFS, NPS, 
Trout Unlimited

LaC-CCCS-
25.1.6

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize reduced density, abundance, and diversity

LaC-CCCS-
25.1.6.1 Action Step

Water 
Diversion/Impou
ndment Adequately screen water diversions to prevent juvenile salmonid mortalities. 2 100

CDFW, Marin County, MMWD, 
NMFS, NPS, Private 
Landowners, SPAWN

LaC-CCCS-
25.1.6.2 Action Step

Water 
Diversion/Impou
ndment

Allow all "fisheries flows" (baseflows, and passage, attractant, and channel 
maintenance flows) to bypass or flow through diversion facilities (see other actions 
steps below). 1 20

Marin County, MMWD, NPS, 
SWRCB

LaC-CCCS-
25.2 Objective

Water 
Diversion/Imp
oundment Address the inadequacy of existing regulatory mechanisms

LaC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)

LaC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/Impou
ndment

Improve coordination between agencies and others to address season of diversion, 
off-stream reservoirs, bypass flows protective of salmonids and their habitats, and 
avoidance of adverse impacts caused by water diversion (CDFG 2004). 2 60

CDFW, MMWD, NMFS, NPS, 
RCD, Water Agencies

LaC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/Impou
ndment

Minimize take attributable to diversion of stream flow through alternatives such as: 
the operation of off-stream reservoirs, development of infrastructure necessary for 
conjunctive use of stream flow, and use of reclaimed water. 2 30

CDFW, Marin RCD, MMWD, 
NPS, Private Landowners

LaC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/Impou
ndment

Identify and work with the SWRCB to eliminate depletion of summer base flows from 
unauthorized water uses. Coordinated efforts by Federal and State, and County law 
enforcement agencies to  remove illegal diversions from streams. 2 10

CDFW Law Enforcement, 
County, MMWD, NMFS OLE, 
NPS, SWRCB

LaC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/Impou
ndment

Encourage the SWRCB to adjudicate watersheds to resolve over-allocation of water 
resources and provide adequate funding to water masters to enforce allocations. 2 5

CDFW, Marin County, NPS, 
RCD, RWQCB, Water 
Agencies

LaC-CCCS-
25.2.1.5 Action Step

Water 
Diversion/Impou
ndment

Request that SWRCB review and/or modify water use based on the needs of 
salmonids and authorized diverters (CDFG 2004). 2 5

CDFW, Marin County, MMWD, 
NPS, RCD, RWQCB, Water 
Agencies

LaC-CCCS-
25.2.1.6 Action Step

Water 
Diversion/Impou
ndment

Encourage SWRCB to conduct interagency consultation with the California 
Department of Fish and Wildlife, and seek technical assistance from NMFS on the 
issuance of water rights permits. 2 15

CDFW, MMWD, NMFS, NPS, 
SWRCB

LaC-CCCS-
25.2.1.7 Action Step

Water 
Diversion/Impou
ndment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 15 MMWD, NMFS, NPS, RWQCB

LaC-CCCS-
25.2.1.8 Action Step

Water 
Diversion/Impou
ndment Enforce SWRCB Order 95-17 (specifically in the warm summer months). 1 10 MMWD, NMFS, NPS, SWRCB
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Salmon Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Potentially Independent Population
• Diversity Stratum: North Coastal
• Spawner Target: 1,300 adults
• Current Intrinsic Potential: 33.6 IP-km

For information regarding CCC coho salmon for this watershed, please see the CCC coho 
salmon recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Few historical surveys dating back to the 1950s exist for Salmon Creek, although angling reports 
from California Department of Fish and Game/Wildlife (CDFG/CDFW) wardens indicate that 
angling pressure (and presumably steelhead numbers) decreased from 1950s to the 1970s 
(Prunuske Chatham Inc. 2006).  Sporadic historical surveys indicate that coho salmon were once 
abundant and steelhead were documented commonly. CDFG fish field surveys were conducted 
in the 1960s.  Although the majority of fish were silver salmon, steelhead density ranged from 50-
100 fish/100 feet (CDFG 1964) to 100 fish /100 feet (CDFG 1965).  In 1977, after a “very dry” winter 
and several years of drought, local residents reported that the number of steelhead and coho 
declined significantly after that period, with the fall run of steelhead never returning to “normal” 
(Prunuske Chatham Inc. 2006). 

In 2002, CDFG/CDFW conducted a systematic habitat survey of the entire watershed, which also 
included biological inventories to describe summer juvenile and adult general abundance and 
distribution in all the tributaries.  Steelhead were documented in good numbers and were found 
present in all age classes.  From 2004 to 2006, Prunuske Chatham Inc. (2006) conducted a study in 
the Salmon Creek estuary routinely encountering steelhead in the estuary.  From 2008 to recently, 
summer juvenile, adult fish, and redd monitoring was conducted by Goldridge RCD in 
coordination with CDFG/CDFW and Trout Unlimited (TU) as a result of adult coho salmon 
releases to Salmon Creek from the Russian River Captive Broodstock Program.  While the focus 
of this program was on coho salmon, juvenile steelhead have been incidentally captured and 
enumerated, though adult counts can only be considered anecdotal as the trapping timeline has 
only covered a portion of the steelhead adult migration period. 
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History of Land Use 
Coast Miwok people were managing the Salmon Creek watershed when Russians first 
established farms in Bodega and Freestone in 1812 (Prunuske Chatham Inc. 2006). European 
settlers began to arrive in the 1840s and immediately began logging for their own needs as well 
as for the developing city of San Francisco.  In the mid-1800s, an era of large-scale farming, 
ranching and timber-cutting began in Salmon Creek watershed with farms producing dairy 
products, potatoes and grain for California’s growing population.  In the early 1890s, timber 
cutting had a major impact on the watershed, with mills built and moved, sometimes to several 
locations within upland and lowland areas of each tributary.  Douglas fir was harvested for 
lumber, oak for firewood, and tanoak for charcoal production and tanning.  Felled logs were 
dragged by long teams of oxen through creek beds and over rough roads on slopes, then trucked 
out, or later exported by the narrow gauge railroad (GRRCD and Prunuske Chatham Inc. 2007). 
 
Through the early part of the century, logging roads were used by automobiles to transport the 
increasing number of vacationers from the Bay Area to see the coast.  This influx of vacationers 
led to the improvement of myriad failing roads that crisscrossed the watershed to meet 
engineering standards of the time in Sonoma County.  In the 1960s, two significant wildfires 
occurred in the northern portion of the watershed: the Robertson Fire in 1961, which burned ~2000 
acres in Fay Tannery and Coleman Valley Creeks; and the 1965 Coleman Valley Fire, which 
burned 1,840 acres on the ridge between Fay and Coleman Creeks and went almost to Salmon 
Creek.  This fire took out most of the trees and the understory (Prunuske Chatham Inc. 2006). 
 

Current Resources and Land Management 
Today, the land cover of the Salmon Creek Watershed is still mostly forest (50% of land cover), 
grassland (37%) and shrub communities although the distribution and composition are 
significantly changed from what was present prior to European settlement.  There are 424 acres 
of vineyards; 110 acres of paved surfaces; and 90 acres of orchards in the watershed.  Nearly the 
entire Salmon Creek watershed is in private ownership, with only 98 acres in the lower estuary 
managed by the California Department of Parks and Recreation as Sonoma Coast State Beach.  
The dominant land uses are agriculture, livestock, and dairy production in the western portion 
of the watershed, along with viticulture and timber harvest occurring in the rest of the watershed.  
Residential development is fairly low, and commercial development is confined to the small 
unincorporated communities of Occidental, Freestone, Bodega, and Salmon Creek (Prunuske 
Chatham Inc. 2006).  
 
Resource management on private lands is largely carried out by private landowners with 
assistance from various Federal and state agencies (e.g., CDFW, NMFS, and Goldridge Resource 
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Conservation District (RCD) with the assistance of National Resource Conservation Service).  
Recently, Goldridge RCD with the assistance of the Salmon Creek Watershed Council, CDFW 
and Trout Unlimited has conducted some salmonid population monitoring throughout the 
watershed where access is available. 
 

Salmonid Viability and Watershed Conditions 
Salmon Creek drains about 35 square miles in western Sonoma County, including the tributaries 
of Finley, Coleman Valley, Thurston, Nolan, and Tannery Creeks and enters the ocean just north 
of Bodega Bay. Its estuary extends approximately 1.3 miles inland from the coast.  The mouth of 
the estuary is closed by a sandbar in spring or summer every year and remains closed until after 
the first significant storms.  Under conditions of adequate summer streamflow, the closed estuary 
converts to a largely freshwater lagoon (Prunuske Chatham Inc. 2006).  Habitat surveys 
conducted by CDFW (CDFG 2004) found the highest quality habitat conditions in upper Salmon 
Creek, and Tannery and Fay Creeks, although access for surveys was not granted basin-wide.  
Frequency of pools, shelter values, canopy levels, and stream temperatures were noted as limiting 
factors for salmonids in many reaches of the watershed.   The following indicators were rated 
“Poor” through the CAP process for steelhead:  Riparian Vegetation, Estuary/Lagoon, Habitat 
Complexity, Sediment Transport, and Landscape Disturbance.  Recovery strategies will focus on 
improving these Poor conditions as well as those needed to ensure population viability and 
functioning watershed processes. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Salmon Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
Stream canopy, which is required for good summer rearing, buffers water temperatures.  Only 
57% (4 of 7) of streams meet optimal criteria (>70% canopy averaged for the stream) for stream 
canopy.  Specifically Salmon, Coleman Valley, and Nolan creeks were rated Fair (50-69% canopy), 
and the native structure of the riparian zone has been highly altered on the Salmon Creek 
mainstem.  Only 30% of the riparian zone is made up of larger conifer and hardwood species 
which provide for bank stabilization and the future recruitment of LWD.  Loss of woody plants 
on channel banks of most of the tributaries is a major problem contributing to the destabilization 
of the stream bank (California State Coastal Conservancy and Circuit Rider Productions Inc. 
1987).  Much of the surrounding forest which was historically present has been cleared for grazing 
purposes with the largest classes in annual grasses (42%), redwood (28%) and hardwoods (12%). 
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Sediment Transport: Road Density  
Sediment transport was altered by historic logging roads, which crisscross the watershed of 
Salmon Creek.  These roads in the lower floodplain were converted to rural residential without 
appropriate upgrading for handling year round traffic and sizing of culverts to handle increased 
drainage areas and ditches.  County and private roads parallel and occur in the riparian zone, 
limiting natural meandering of the stream.  Though passage improvements have been conducted 
by the County and private organizations to assist adult migration, the retro-fits have not 
improved sediment transport through culverts.  
 
Estuary: Quality & Extent 
Increased water consumption in the upper watershed from groundwater and direct stream 
withdrawals has reduced base streamflows during critical periods (Prunuske Chatham Inc. 2006).  
These lower spring and summer flows increase pool stratification in the estuary to create bottom 
saline layers too hot and low in oxygen to sustain salmonids; thus, fish are confined to the upper 
freshwater layer and to the well-mixed area near the sandbar where they are vulnerable to 
predation by birds.  Significant amounts of course sediment have dramatically decreased the areal 
extent and depth of the estuary since the mid-1800s (Prunuske Chatham Inc. 2006).  These 
conditions when combined with low spring and summer flows also reduce lagoon elevations and 
can delay the breaching of the sandbar, delaying adult salmonid river entry.  Additionally, 
erosion of fine sediments from the upper watershed creates high turbidity levels that impair 
salmonid physiological functioning and behavior. 
 
Velocity Refuge: Floodplain Connectivity 
Even though channelization has occurred in the mainstem of lower Salmon Creek, flooding 
frequently occurs; however, the riparian zone is thin, and agriculture encroaches upon the historic 
floodplain.  Road building, culverts, and grazing development have led to severe channel incision 
in lower Salmon Creek and Finley Creek.  The lack of large woody debris or access to refugia in 
the near stream floodplain impacts the winter survival of juveniles throughout the Salmon Creek 
watershed.  Channel modification and incision have removed the stream channel from its natural 
floodplain except at extreme flood flows when salmonids can be flushed out to agricultural and 
grazing lands where they may become trapped on the declining limb of the hydrograph.  High 
density streamside roads limit floodplain enhancement in some portions of the watershed. 
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Hydrology: Redd Scour 
In the incised or channelized reaches, winter storms are confined within the channel due to the 
lack of near stream floodplain, which may scour eggs out of redds due to high velocities.  During 
the winter months, incubation of eggs is further stressed due to high embeddedness levels as a 
result of high flows that accelerate erosion sites. 
 
Hydrology: Baseflow & Passage Flows 
Though the number of diversions in the Salmon Creek watershed wa rated as Fair, many of them 
are direct domestic diversions and many more unreported riparian diversions exist; thus, low 
summer flows reduce viable salmonid rearing habitat in the main channel and tributaries.  Low 
spring and summer flows also increase pool stratification in the estuary to create bottom saline 
layers too hot and low in oxygen to sustain salmonids (Prunuske Chatham Inc. 2006). 
 
Habitat Complexity:  Percent Primary Pools & Pool/Riffle/Flatwater Ratios 
Only Salmon Creek meets frequency criteria for diversity of habitat types, although all streams 
except Finley Creek meet pool depth criteria.  No streams within the watershed meet optimal 
criteria for shelter complexity for any lifestage.  Adequate numbers of pools with adequate shelter 
are specifically lacking and are of particular concern in most of Salmon Creek and its tributaries.  
Summer juvenile production is highly affected by the lack of or poor condition of these habitat 
elements. 
 
Habitat Complexity:  Large Wood & Shelter 
CDFW habitat surveys conducted in 2008 indicated that mainstem Salmon creek lacked pool 
shelter and habitat complexity.  Habitat complexity was lost in many streams due to poor 
abundance of channel forming features (e.g., LWD, boulders, etc.), channel simplification, and 
sediment aggradation, which reduced both summer and winter survival. In addition, thin buffer 
width of riparian zones severely limited the natural recruitment of LWD and the quality of 
juvenile rearing habitat in many areas of the watershed.   
 
Water Quality: Temperature 
Temperatures in Salmon Creek and Coleman Valley Creek exceeded optimal conditions.  Chileno 
and Frink Canyon Creeks hovered slightly below optimal conditions at 16 and 14 degrees, 
respectively.  Temperatures in Lower Salmon Creek and within the estuary also exceed optimal 
conditions for smolting. 
 
Water Quality: Turbidity or Toxicity 
High siltation affects incubating eggs, and high nutrient loading can affect summer rearing 
conditions by affecting temperature and levels of oxygen.  Turbidity is also considered a problem 
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for winter rearing smolts because it affects their ability to forage for food and avoid predators.  
Prunuske Chatham Inc. (2006) shows turbidity levels remaining above the detrimental level for 
salmonids for an extended period of time during storm monitoring.  Storm-related turbidity 
monitoring shows turbidity events as the creeks quickly rise and fall during flashy flood events. 
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High.  Recovery 
strategies will likely focus on ameliorating High rated threats; however, some strategies may 
address Medium threats when the strategy is essential to recovery efforts.  The figures and tables 
that display data used in this analysis are provided in Salmon Creek CAP results.  
 
Agriculture 
Historic farming practices and current intensive grazing have reduced riparian vegetation, 
causing stream and bank erosion.  Livestock in streams generally inhibit the growth of new trees, 
exacerbate erosion, and reduce summertime survival of juvenile fish by defecating in the water 
(CDFG 2004) .  Erosion leads to increased sedimentation and water temperatures, degrading the 
quality of marshes and open water area in the estuary (GRRCD and Prunuske Chatham Inc. 2007). 
Although GIS spatial analysis shows vegetation occurring as only 4% in agricultural production, 
61% of the watershed is in grasslands habitats consisting of rangeland, dairy land and pasture.  
Grazing in the riparian zone is common, and much of the native forest habitat has been converted 
to perennial grasslands.  Water diversions supporting viticulture in these areas likely lower 
summer baseflows, causing disconnected aquatic habitat and elevated instream temperatures.  
Also, agriculture operations can encroach into adjacent riparian areas, possibly increasing 
sediment delivery to the stream as well as impacting shading and wood recruitment. 
 
Channel Modification 
Channel modification has had an historic impact to salmonid resources in Salmon Creek and its 
tributaries through the removal and transport of timber from the floodplain, riparian, and forest 
resources.  Less than 80% of stream channels are estimated to be connected to their floodplain, 
leaving winter rearing juveniles without refugia from high velocities.  Juvenile steelhead can be 
flushed from headwater areas which have higher rearing potential to lower reaches which have 
documented poorer habitat conditions.  Channel modification has led to channel incision, over-
steepened banks, high erosional forces and gravel embeddedness, and ultimately loss of riparian 
trees and width in some reaches.  Channelization has occurred in the mainstem of Salmon Creek, 
and agriculture, road building, culverts and grazing land development encroach upon the 
historic floodplain resulting in a narrow riparian zone and to severe channel incision in upper 
Salmon Creek, Thurston and Nolan Creeks, and Freestone Valley subwatersheds. 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Salmon Creek 202



Livestock Farming and Ranching 
The GIS spatial analysis shows vegetation occurring as only 3 percent in agricultural production, 
and 4 percent of lands are classified as “Timber Production” by GRRCD and Prunuske Chatham 
Inc. (2007), although 47 percent of the watershed is in grasslands habitats consisting of rangeland, 
dairy land and pasture.  Grazing in the riparian zone is common, and much of the native forest 
habitat has been converted to perennial grasslands; however, the irreversibility of these land use 
impacts is low.  Cattle and other livestock browsing have decreased understory riparian species 
that provide habitat for terrestrial invertebrates that are food for rearing juvenile salmonids.  
Grazing and loafing within riparian corridors has led to bank erosion and high gravel 
embeddedness impacting spawning success and egg incubation.  Bank erosion on tributary 
streams that are freely accessed by livestock is common (GRRCD and Prunuske Chatham Inc. 
2007). Land use in the lower Salmon Creek and Finely Creek subwatersheds predominantly 
consists of pastureland, at 95 percent and 89 percent, respectively (Prunuske Chatham Inc. 2006). 
 
Logging and Wood Harvesting 
The general lack of wood within Salmon Creek stream channels is likely a cause of historic harvest 
and the highly flashy nature of the system, which transports out smaller woody debris during 
storm events.  Although close to 50 percent of the forested land in the watershed is comprised of 
redwood forests (GRRCD and Prunuske Chatham Inc. 2007), GIS analysis of the riparian forest 
indicates only 30% of the forest riparian canopy is made up of large tree classes. Although much 
of the larger trees were removed during the previous century, forest tracts that could be of 
marketable size in the next decades exist. Thus, timber harvest remains a threat mainly from 
smaller fractured ownerships, which if harvested could cumulatively contribute to erosion and 
reduced canopy and large wood recruitment. 
   
Residential and Commercial Development 
Although Salmon Creek is a relatively small watershed, residential and commercial development 
pressures exist, with an impervious surfaces measurement of 23 percent, resulting in a rating of 
Poor at the watershed scale. The potential future demand for residential and commercial 
development in Sonoma County is very high.   Although Salmon Creek currently has a low 
percentage of development, conversion of ranches, farms, and dairy lands to home tracts could 
greatly offset the benefits of the current land uses which remain in open space and have left the 
hydrologic regime relatively undisturbed.  Residential pressures can result in increased road 
building and water development, encroachment in riparian areas, and reduced water quality.  
The irreversibility of land use impacts associated with residential and commercial development 
is high. The upper Salmon Creek, Thurston, and Nolan creeks, and Freestone Valley 
subwatersheds are the most heavily developed with a mix of land uses (GRRCD and Prunuske 
Chatham Inc. 2007). 
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Roads and Railroads 
While road density was rated Fair within the Salmon Creek watershed, streamside road density 
is high.  Road development has altered the natural flow of water and interrupted sediment 
transport, often causing channel degradation below undersized culverts.  Currently many 
existing roads are not maintained adequately, and this lack of maintenance contributes sediment 
from surface erosion.  Most culverts are undersized, reducing the availability of spawning gravel 
and increasing channel incision.  Increased road building would accompany further development 
of the basin.  No watershed-wide road assessment or transportation plan exists for this basin. 
Most other watersheds in Marin and adjacent Sonoma County have road/culvert assessments 
completed and erosion correction/prevention plan recommendations in progress or completed. 
 
Severe Weather Patterns 
The watershed experiences a Coastal type climate and year-round flows are normal conditions in 
the Salmon Creek watershed.  Severe drought conditions were present in the summer of 2004.  
Spring rainfall totals were 35% of normal.  Streamflows declined rapidly throughout the 
watershed.  Continuous monitoring of the water table elevation captured the decline over a 3 
month period.  By mid-August, the riffles were dry, disconnecting the pools.  Given that summer 
streamflows are already pressured by agricultural and some residential development, long-
lasting drought patterns could pose a significant threat to maintaining adequate streamflows and 
aquatic habitat.  Flooding can contribute positive as well as negative changes to streams through 
the initiation or acceleration of natural processes, respectively.  For Salmon Creek, severe flooding 
could accelerate erosion road and historic mining sites, increasing the already sediment riffles 
and pool habitats in tributaries.   
 
Water Diversion and Impoundments 
Although few earthen dams occur in the upper watershed, and the number of reported diversions 
is low, the chief water demand occurs in the summer from creek side residential and agricultural 
development.  Increased water diversion resulting from residential development within Salmon 
Creek could offset the current benefits of the relatively undisturbed hydraulic regime.  Water 
diversion in the tributaries could impact rearing juveniles.  Flows in the mainstem are already 
compromised due to the operation of the PUD water supply well, which is low in the system, and 
reduces water supply to lower Salmon Creek and the estuary (Prunuske Chatham Inc. 2006). 
 

Limiting Conditions, Lifestages, and Habitats 
Threat and conditions analysis within the CAP workbook suggests summer rearing juveniles and 
watershed processes are the targets most at risk in Salmon Creek watershed, though eggs are at 
high risk if current and future threats are not addressed.  The smolts lifestage may be the most 
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limiting steelhead production in Salmon Creek, as all smolts must out-migrate through an estuary 
that has poor quality conditions. Alteration of estuarine, riparian, and floodplain habitats and 
water quality is a result of landscape disturbance from historic adjacent land uses, including 
logging, agriculture, livestock grazing, and the effects of residential development.       
  

General Recovery Strategy 
The watershed has high potential for habitat restoration, and many BMPs are available for the 
primary existing land uses (i.e., Livestock, Roads, Residential and Agriculture) in the watershed. 
Summer rearing conditions can be improved through pool and shelter development throughout 
the watershed; however, the enhancement of winter rearing conditions is somewhat hampered 
by the encroachment of roads or urban development to the stream. Decreasing sediment sources 
and improving water quality would decrease turbidity and improve food foraging and growth 
of winter rearing salmonids, while expanding riparian corridors for LWD and decreasing erosion 
would improve conditions for all lifestages. 

Improve Estuary Conditions 
Recommendations include: enhancing habitat diversity in the estuary through woody debris 
structures, restoring side channels and pond connectivity, maintaining beneficial freshwater 
flows through water conservation/management of diversions, expanding erosion control and 
riparian protections, implementing storm water management practices in the upper watershed, 
and enhancing upstream rearing habitat to provide alternatives to poor quality estuarine habitat.  
The recommendations also include continuing the biological and water quality monitoring in the 
estuary for at least 5 more years, installing a USGS stream gage at the upper end of the estuary 
and several additional flow monitors higher in the watershed, and implementing community 
education programs on a variety of topics including water conservation and erosion control 
BMPs.   
 
Improve/Conserve Water Resources 
Continuing and supporting studies being conducted to quantify water demand and supply and 
identify water conservation projects and opportunities in cooperation with watershed 
landowners is recommended.  Exploring the benefits of simulated beaver dam structures (beavers 
are no longer present) in providing year-round flow for rearing steelhead is also recommended.  
Maintaining sufficient freshwater flows in upstream rearing habitats will increase flows to the 
estuary, keep the sandbar open longer, and moderate salinity, temperature and dissolved oxygen. 
 
Address Upslope/Instream Sediment Sources 
Maintenance of existing private roads should be improved per the recommendations of Forest and 
Ranch Roads (MCRCD 1994).  Maintenance on public roads should be increased and should follow 
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the standards of the Fishnet 4c Road Manual.  Problem roads and active erosion sites should be 
prioritized and addressed as part of a comprehensive sediment reduction plan for the entire 
Salmon Creek basin.  GRRCD and Prunuske Chatham Inc. (2007) notes that instream sediment 
sources are likely as large or a larger source of sediment yield as non-point sources from roads, 
primarily due to impacts associated with cattle and dairy grazing, or as a result of incised channel 
conditions from channel modification.  An erosion control technique utilizing bio-engineering 
methods to implement The Salmon Creek Watershed Assessment and Restoration Plan is 
recommended. 
 
Improve LWD Volume 
Shelter ratings are low within all surveyed stream reaches of Salmon Creek.  Due largely to an 
absence of LWD, quality pool habitat is absent, and shelter components are comprised mainly of 
undercut banks and overhanging vegetation.  Where applicable, restoration efforts should 
incorporate instream wood/boulder structures into degraded reaches along with bank erosion 
measures to improve habitat complexity and shelter availability.  Salmon Creek would benefit 
from improved forest management practices, which would provide eventual LWD recruitment 
and riparian composition and structure.  Protection of riparian zones from timber harvest would 
be most beneficial in providing a long term source of instream LWD, which provides shelter for 
adult and juvenile fish.  
 
Improve Habitat Complexity 
Throughout the mainstem Salmon creek and its tributaries, the instream and floodplain habitat 
needs to be improved through supplementation of LWD, boulders, and other channel forming 
features to encourage more desirable pool/riffle ratios and develop primary pools. Expanding 
opportunities for spawning and rearing habitat, such as structures for pool development and 
enhancement and trapping of spawning gravels, is specifically recommended in Fay, Finley, 
Tannery, and Thurston creeks. 
 
Improve Water Quality/Water Temperature 
An inventory of erosion sites was completed on 26 properties within the Salmon Creek watershed 
in the spring of 2004.  The properties assessed included large agricultural parcels, small rural-
residential acreages, and urban stream-side lots.  The focus of the project was to document 
sediment sources that have the potential to deliver material directly to the stream network and 
provide a prioritized repair list for future funding and implementation projects.  The 
recommendations of this study should be implemented.  
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Protect Riparian Corridors and Refugia Areas 
Existing riparian corridors should be protected, and where opportunity exists, riparian buffers 
should be widened and/or floodplain areas enhanced to benefit wintertime rearing.  Rural 
residential expansion should be discouraged except where General Plan elements are protective 
enough to offset impacts to this largely undeveloped watershed.  Additionally, planting the 
riparian zone with native overstory and understory reaches specifically on Coleman Valley, 
Nolan and Salmon Creek mainstem is recommended.  Conservation easements to protect riparian 
resources should be evaluated and implemented where refugia areas have been identified.  
Restoration of riparian corridors with the establishment of conservation easements from willing 
landowners would allow expansion of corridors through natural meandering and active re-
vegetation with native species appropriate to the area.  
 
Improve Livestock Management 
Improving distribution of livestock to reduce prolonged concentrated utilization of grassland and 
riparian areas and to provide periods of rest for improved grassland is recommended.  Confining 
livestock out of riparian corridors in Salmon Creek and its tributaries is the highest priority for 
the basin and would have the single largest voluntary impact.  Where landowners have fenced 
livestock, the practice has eliminated concerns for temperature and/or poor water quality from 
livestock browsing and loafing if fences are maintained.  Projects to limit access by livestock in 
any areas where livestock currently have access should be implemented, either independently or 
as part of cooperative restoration projects.  
 
Improve Water Quality 
The Regional Water Quality Control Board (RWQCB) has identified channel protection and 
increased riparian zones along Salmon Creek as targeted nonpoint source (NPS) pollution control 
projects.  Through a cooperative effort between several agencies, the goal of the RWQCB’s effort 
has been to promote the implementation of needed NPS pollution controls and to assist 
landowners with BMPs that will restore water quality.  The main goal of this project is to improve 
and protect water quality by helping landowners achieve Tier 1 voluntary compliance with 
current and future NPS regulations (GRRCD and Prunuske Chatham Inc. 2007). 
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       CCC Steelhead Salmon Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

52% of streams/ 
IP-km (>40% 
Pools; >20% 
Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 100% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined     
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      Sediment Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 42 

Good 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

12-14% 
(0.85mm) and 
<30% (6.4mm) 

Good 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

87% of streams/ 
IP-km (>50% 
stream average 

 

Good 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

90% of streams/ 
IP-km (>40% 
average primary 
pool frequency) 

Good 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

52% of streams/ 
IP-km (>40% 
Pools; >20% 
Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 67 

Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 50 

Good 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.58 
Diversions/10 
IP-km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 100% of IP-km Very Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-km 
(>70% average 
stream canopy) 

Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

87% of streams/ 
IP-km (>50% 
stream average 

 

Good 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

50-74% IP-km 
(>6 and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 

    Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

75-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

52% of streams/ 
IP-km (>40% 
Pools; >20% 
Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 100% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

87% of streams/ 
IP-km (>50% 
stream average 

 

Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

 <50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 
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5 Smolts Condition Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.58 
Diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 33 

Very Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

50-74% IP-km 
(>6 and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 75% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
moderate risk 
spawner density 
per Spence 
(2008) 

Fair 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

0.248% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

2.75% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

23% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

Fair 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

2.9 
Miles/Square 
Mile 

Fair 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

4.0 
Miles/Square 
Mile 

Poor 
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 CCC Steelhead Salmon Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts Watershed Processes 
Overall Threat 

Rank 
  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low High Medium Medium Medium Medium Medium 
2 Channel Modification Low Medium Medium Medium Low Medium Medium 
3 Disease, Predation and Competition Low Not Specified Medium Low Low Low Low 
4 Hatcheries and Aquaculture        
5 Fire, Fuel Management and Fire Suppression Low Low Medium Low Low Low Low 
6 Fishing and Collecting Medium Not Specified Low Not Specified Medium Not Specified Medium 
7 Livestock Farming and Ranching Low High Medium Medium Medium Medium Medium 
8 Logging and Wood Harvesting Low Low Medium Medium Low Medium Medium 
9 Mining Not Specified Not Specified Not Specified Not Specified Not Specified Medium Low 

10 Recreational Areas and Activities Not Specified Not Specified Not Specified Not Specified Not Specified Low Low 
11 Residential and Commercial Development Low Medium High Medium Medium High High 
12 Roads and Railroads Medium High Medium Medium Medium High High 
13 Severe Weather Patterns Medium Medium Medium Low Medium Medium Medium 
14 Water Diversion and Impoundments Medium Low High Low Medium Medium Medium 
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Salmon Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

SlC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
1.1.1

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

SlC-CCCS-
1.1.1.1 Action Step Estuary

Implement the SCC Salmon Creek Enhancement Plan by regaining as much of the 
historical capacity and area of the Salmon Creek Estuary as possible. 2 30

California Coastal 
Conservancy, CDFW, NMFS, 
Private Landowners, RWQCB, 
Sonoma County, State Parks, 
USFWS

SlC-CCCS-
1.1.1.2 Action Step Estuary

Restore estuarine wetlands and sloughs, and improve prey abundance by increasing 
shoreline perimeter and planting native emergent and riparian species to improve 
foraging and cover. 2 10

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW, Private 
Landowners

SlC-CCCS-
1.1.1.3 Action Step Estuary

Assess the need to dredge Salmon Creek Estuary to increase capacity of estuarine 
habitat. 3 10

California Coastal 
Conservancy, CDFW, NMFS, 
USACE

SlC-CCCS-
1.1.2

Recovery 
Action Estuary Increase rate of lagoon formation and/or freshwater conversion

SlC-CCCS-
1.1.2.1 Action Step Estuary

Restore estuary function by increasing in-stream flow in Salmon Creek and 
tributaries that will provide greater freshwater input into the estuary. 2 30

CDFW, Gold Ridge RCD, 
NMFS, Private Landowners

SlC-CCCS-
1.1.2.2 Action Step Estuary

Improve estuarine water quality by identifying and remediating upstream pollution 
sources which contribute to poor water quality conditions in the estuary 2 20

California Coastal 
Conservancy, RWQCB, 
Sonoma County, SWRCB

SlC-CCCS-
1.1.2.3 Action Step Estuary

Evaluate alterations to river mouth dynamics and implement changes to restore 
natural function 2 10

California Coastal 
Conservancy, CDFW, NMFS, 
Sonoma County, State Parks, 
USACE

SlC-CCCS-
1.1.3

Recovery 
Action Estuary Improve the quality of each estuarine habitat zone

SlC-CCCS-
1.1.3.1 Action Step Estuary Restore estuary function by reducing fine sediment input from the upper watershed. 2 30

CDFW, Gold Ridge RCD, 
NMFS, Private Landowners

SlC-CCCS-
1.1.3.2 Action Step Estuary

Restore estuarine habitat and the associated wetlands and sloughs by providing fully 
functioning habitat (CDFG 2004). 2 60

Gold Ridge RCD, Sonoma 
County

SlC-CCCS-
1.1.3.3 Action Step Estuary

Monitor the habitat use of various life stages of steelhead in the Salmon Creek 
estuary and associated wetlands. 3 10

CDFW, Gold Ridge RCD, 
NMFS

SlC-CCCS-
1.1.4

Recovery 
Action Estuary Increase and enhance habitat complexity features

SlC-CCCS-
1.1.4.1 Action Step Estuary

Restore estuary function in Salmon Creek Estuary by improving complex habitat 
features and restoring historical flooding patterns where possible. 2 30

California Coastal 
Conservancy, CDFW, NMFS, 
NOAA RC, Sonoma County, 
USACE, USFWS

SlC-CCCS-
1.1.4.2 Action Step Estuary

Develop Estuary Enhancement Projects to improve rearing habitat for juveniles and 
smolts (e.g. habitat features such as LWD, vegetative cover, deeper habitat, etc.) 2 15

California Coastal 
Conservancy, CDFW, County 
Planning, NOAA RC, Private 
Landowners, RCD

SlC-CCCS-
1.1.4.3 Action Step Estuary

Monitor the effectiveness of LWD structures and other restoration projects in the 
estuary 3 30 CDFW, Gold Ridge RCD

SlC-CCCS-1.2 Objective Estuary Address the inadequacy of existing regulatory mechanisms
SlC-CCCS-
1.2.1

Recovery 
Action Estuary Improve the quality and extent of freshwater lagoon habitat (see WQ parameters)

SlC-CCCS-
1.2.1.1 Action Step Estuary

Evaluate the effect of nearby landuse practices and development structures which 
may impair or reduce the historical tidal prism and other estuarine functions and 
implement improvements 3 10

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW

SlC-CCCS-
1.2.1.2 Action Step Estuary

Minimize future encroachment of landuse (agricultural, residential and commercial) 
into floodplain areas of the estuary 3 5

CDFW, RWQCB, Sonoma 
County, USACE

SlC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SlC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches 2 10

Farm Bureau, NMFS, Public 
Works, RCD

SlC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Identify the floodplain activation flow - the smallest flood pulse event that initiates 
substantial beneficial ecological processes when associated with floodplain 
inundation (Williams et al. 2009). 3 10 CDFW, NMFS

SlC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Improve conditions to re-create, and restore alcove, backwater, or perennial pond 
habitats where channel modification has resulted in decreased shelter, LWD 
frequency, and habitat complexity. Develop and implement site specific plans to 
improve these conditions to re-create, and restore alcove, backwater, or perennial 
pond habitats in lower Salmon Creek. 2 10

California Coastal 
Conservancy, NMFS, RCD

SlC-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Support landowners and the Gold Ridge RCD in developing projects to improve 
channel conditions and restore natural channel geomorphology, including side 
channels and dense contiguous riparian vegetation (CDFG 2004). 2 60

Gold Ridge RCD, Private 
Landowners

SlC-CCCS-2.2 Objective
Floodplain 
Connectivity Address the inadequacy of existing regulatory mechanisms

SlC-CCCS-
2.2.1

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

SlC-CCCS-
2.2.1.1 Action Step

Floodplain 
Connectivity

Design new development to allow streams to meander in historical patterns, 
Protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 3 5

CDFW, Gold Ridge RCD, 
NOAA RC

SlC-CCCS-
2.2.1.2 Action Step

Floodplain 
Connectivity Minimize new development within riparian zones and the 100 year floodprone zones. 3 30

CDFW, NMFS, Sonoma 
County

SlC-CCCS-
2.2.1.3 Action Step

Floodplain 
Connectivity

Encourage willing landowners to restore historical floodplains or offchannel habitats 
through conservation easements, etc. 3 10

County Planning, Land Trusts, 
Private Landowners, RCD

SlC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

SlC-CCCS-
3.1.1.1 Action Step Hydrology Develop cooperative projects with private landowners to conserve summer flows 1 5

CDFW, NFWF, NMFS, Private 
Landowners, RCD

SlC-CCCS-
3.1.1.2 Action Step Hydrology

Support the water conservation training conducted by the Occidental Arts and 
Ecology Center Water Institute, Gold Ridge RCD, and Salmon Creek Watershed 
Council. 3 20

Gold Ridge RCD, Private 
Landowners, Sonoma County

SlC-CCCS-
3.1.1.3 Action Step Hydrology

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 2 60

Gold Ridge RCD, Private 
Landowners

SlC-CCCS-
3.1.1.4 Action Step Hydrology

Low in-stream flow should be addressed by increasing summer baseflows during the 
low rainfall seasons especially in reaches impacted by water diversions and by 
increasing riparian protection and restoration, erosion control, and employing best 
management practices that encourage permeability and infiltration. (Gold Ridge 
Resource Conservation District & Prunuske Chatham, Inc., 2007; CDFG 2004). 2 10

Gold Ridge RCD, Private 
Landowners, Sonoma County

SlC-CCCS-
3.1.2

Recovery 
Action Hydrology Improve flow conditions (instantaneous conditions)

SlC-CCCS-
3.1.2.1 Action Step Hydrology

Avoid and/or minimize the adverse effects of water diversion on steelhead by 
establishing: a more natural hydrograph, by-pass flows, season of diversion, and off-
stream storage (BM-HU-04 in CDFG 2004). 3 20

Gold Ridge RCD, Private 
Landowners, Sonoma County

SlC-CCCS-
3.1.3

Recovery 
Action Hydrology Minimize redd scour

SlC-CCCS-
3.1.3.1 Action Step Hydrology

Improve spawning success and egg survival through improving channel 
configuration, sediment dynamics, and channel roughness and stability 2 20

Private Landowners, Public 
Works, RCD

SlC-CCCS-
3.1.3.2 Action Step Hydrology

Develop floodplain enhancement and LWD projects in modified and incised channel 
areas of major tributaries 2 10

California Conservation Corps, 
CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

SlC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SlC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase frequency of primary or staging pools

SlC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase pool frequency across 60% of watershed to achieve optimal conditions 
(>40% of pools meet primary pool criteria (>2.5 feet deep in 1st and 2nd order 
streams; >3 feet in third order or larger streams)) in select reaches of Nolan, 
Tannery, Fay, and Thurston Creeks 2 10

CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

SlC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Where feasible, design and engineer pool enhancement structures to increase the 
number of pools (Gold Ridge Resource Conservation District and Prunuske 
Chatham, Inc., 2007; CDFG 2004). 2 60

CDFW, Gold Ridge RCD, 
NOAA RC

SlC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase large wood frequency (BFW 0-10 meters)

SlC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
select reaches of Fay, Tannery, Finley, and Thurston Creeks 2 10

CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

SlC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>2 key LWD pieces/100 meters) in 
Salmon Creek 2 5

CDFW, NOAA RC, Private 
Landowners

SlC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter

SlC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase shelters in 75% of watershed to optimal conditions (>80 pool shelter value) 
in select reaches of Fay, Tannery, Finley, Thurston and Salmon Creeks 2 10

CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

SlC-CCCS-
6.1.3.2 Action Step

Habitat 
Complexity Promote growth of larger diameter trees where appropriate. 3 20 CalFire, CDFW, NMFS

SlC-CCCS-
6.1.3.3 Action Step

Habitat 
Complexity Protect existing riparian areas to maintain LWD supply and canopy. 2 20 CDFW, Gold Ridge RCD

SlC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratio

SlC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Increase riffle frequency in 50% of watershed to achieve optimal conditions (20% 
riffles) by converting flatwater habitats (glides, runs, etc.) utilizing boulders and log 
structures in select reaches of Coleman Valley, Fay and Finley Creeks 2 5

CDFW, NOAA RC, Private 
Landowners

SlC-CCCS-
6.1.5

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelters

SlC-CCCS-
6.1.5.1 Action Step

Habitat 
Complexity

Investigate the feasibility of beaver re-location and re-introductions to promote 
channel complexity, improve baseflows and provide rearing habitat 3 10

CDFW, NMFS, Private 
Landowners, Sonoma Ecology 
Center

SlC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
7.1.1

Recovery 
Action Riparian Increase tree diameter

SlC-CCCS-
7.1.1.1 Action Step Riparian

Increase tree diameter within 25% of watershed to achieve optimal riparian forest 
conditions (55 - 69% Class 5 & 6 tree) 3 20

CDFW, NOAA RC, Private 
Landowners, RCD

SlC-CCCS-
7.1.1.2 Action Step Riparian

Plant native riparian species and native conifers/hardwoods in the riparian zone 
within the southern portion of the watershed (Salmon Creek mainstem) to increase 
overall tree diameter 3 20

CDFW, NOAA RC, Private 
Landowners, RCD

SlC-CCCS-
7.1.1.3 Action Step Riparian

Conduct conifer release to promote growth of larger diameter trees where 
appropriate throughout the watershed. 3 20

Board of Forestry, Private 
Landowners

SlC-CCCS-
7.1.1.4 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers throughout the watershed (CDFG 2004). 3 50

City Planning, Land Trusts, 
Sonoma County

SlC-CCCS-
7.1.2

Recovery 
Action Riparian Improve canopy cover

SlC-CCCS-
7.1.2.1 Action Step Riparian Improve canopy cover in 25% of streams within the watershed 2 5

CDFW, NOAA RC, Private 
Landowners, RCD

SlC-CCCS-
7.1.2.2 Action Step Riparian

Increase the average stream canopy to a minimum of 80% within select reaches of 
Salmon, Nolan and Coleman Valley Creeks. 2 5

CDFW, NOAA RC, Private 
Landowners, RCD

SlC-CCCS-
7.1.2.3 Action Step Riparian

Encourage the cultivation and availability of locally indigenous riparian plants for use 
in restoration and bank stabilization (CDFG 2004) 3 60

CDFW, Gold Ridge RCD, 
NRCS, Private Landowners

SlC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream substrate/food productivity (impaired gravel quality and quantity)
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Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SlC-CCCS-
8.1.1.1 Action Step Sediment

Continue to implement erosion control projects that were assessed and inventoried 
in sediment assessment plans (CDFG 2004). 2 60

Gold Ridge RCD, Private 
Landowners, Sonoma County

SlC-CCCS-
8.1.1.2 Action Step Sediment

Re-establish natural sediment delivery processes by assessing sediment delivery 
sources at the sub-watershed scale and prioritizing sediment reduction activities. 3 60

Gold Ridge RCD, NRCS, 
Private Landowners, Sonoma 
County

SlC-CCCS-
8.1.1.3 Action Step Sediment

Address sources from slides and gullies that deliver sediment and runoff to stream 
channels. 2 10

Gold Ridge RCD, NRCS, 
Private Landowners, Sonoma 
County

SlC-CCCS-10.1 Objective Water Quality
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

SlC-CCCS-
10.1.1.1 Action Step Water Quality

Increase the canopy by planting native species where shade canopy is not at 
acceptable levels within middle Salmon Creek, Nolan, and Coleman Valley Creeks. 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

SlC-CCCS-
10.1.1.2 Action Step Water Quality

Monitor instream water temperatures to determine baseline conditions and judge the 
efficacy of restoration actions.  High priority streams include tributary and mainstem 
reaches within Salmon and Walker Creeks (CDFG stream survey reports). 3 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

SlC-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream water quality conditions

SlC-CCCS-
10.1.2.1 Action Step Water Quality Install continuous water quality monitoring stations in lower Salmon Creek  3 5

NMFS, Private Landowners, 
RWQCB

SlC-CCCS-
10.1.2.2 Action Step Water Quality

Work with livestock and ranch owners to implement BMP's to control sediment and 
nitrates 3 30

NRCS, Private Landowners, 
RCD

SlC-CCCS-
10.1.3

Recovery 
Action Water Quality Reduce turbidity and suspended sediment

SlC-CCCS-
10.1.3.1 Action Step Water Quality

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 3 100

City Planning, County Planning, 
RWQCB

SlC-CCCS-
10.1.3.2 Action Step Water Quality

Implement education programs and modify policies and procedures to improve 
riparian corridor protection, maintain channel integrity, implement alternatives to hard 
bank protection, and retain large woody debris. 3 10

City Planning, County Planning, 
RWQCB

SlC-CCCS-
10.1.3.3 Action Step Water Quality

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 3 3

Private Landowners, RCD, 
RWQCB

SlC-CCCS-11.1 Objective Viability
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

SlC-CCCS-
11.1.1.1 Action Step Viability

Adjust population targets and indicator ratings to reflect new habitat improvements 
and accessible habitat expansions 3 10 NMFS

SlC-CCCS-
11.1.1.2 Action Step Viability Conduct habitat surveys to monitor change in key habitat variables 3 10 CDFW, NMFS

SlC-CCCS-
11.1.1.3 Action Step Viability

To better understand changes in sedimentation, monitoring in the basin should 
include: longitudinal profiles, cross-sections, V*, LWD volume and distribution, and 
embeddedness. 3 60 RCD

SlC-CCCS-
11.1.1.4 Action Step Viability Develop smolt abundance estimates 1 10 CDFW, NMFS, RCD
SlC-CCCS-
11.1.1.5 Action Step Viability Support operation of outmigrant traps   1 10

CDFW, NMFS, Trout 
Unlimited, UC Extension

SlC-CCCS-
11.1.1.6 Action Step Viability

Use monitoring and trend information to adjust and adapt recovery 
actions/strategies.  Specific locations to be monitored will be determined through 
implementation of he Coastal Salmonid Monitoring Plan. 2 TBD CDFW, NMFS

SlC-CCCS-
11.1.1.7 Action Step Viability

Evaluate and conduct nutrient enrichment projects to improve freshwater growth and 
increase smolt escapement utilizing available carcasses from hatcheries and other 
methods (e.g. salmon analogs). 2 5

CDFW, NMFS, Private 
Landowners, RCD

SlC-CCCS-12.1 Objective Agriculture
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SlC-CCCS-
12.1.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

SlC-CCCS-
12.1.1.1 Action Step Agriculture

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 3 10

CDFW, Farm Bureau, NMFS, 
Private Landowners, RCD

SlC-CCCS-
12.1.1.2 Action Step Agriculture

Streamline permit processing where landowners are conducting actions aligned with 
recovery priorities. 3 5

CDFW, NMFS, NRCS, RCD, 
SWRCB, USACE

SlC-CCCS-
12.1.1.3 Action Step Agriculture

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage increased involvement and 
support existing landowners who conduct operations in a manner compatible with 
salmon recovery priorities. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

SlC-CCCS-
12.1.1.4 Action Step Agriculture Conduct outreach and education on agriculture programs that benefit salmonids. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

SlC-CCCS-
12.1.1.5 Action Step Agriculture

Improve education and awareness of agencies, landowners and the public regarding 
salmonid protection and habitat requirements. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

SlC-CCCS-
12.1.1.6 Action Step Agriculture

Incentive programs and incentive-based approaches should be explored for 
landowners who conduct operations in a manner compatible with steelhead and 
Chinook salmon recovery requirements. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

SlC-CCCS-
12.1.1.7 Action Step Agriculture

Encourage landowners to implement restoration projects as part of their ongoing 
practices in priority stream reaches and where habitat is in poor or fair condition. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

SlC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

SlC-CCCS-
12.1.2.1 Action Step Agriculture

Improve water temperature conditions for migrating smolts and summer rearing 
juvenile salmonids throughout 35% of watershed by increasing the canopy by 
planting native species where shade canopy is not at acceptable levels within middle 
Salmon Creek, Nolan, and Coleman Valley Creeks. 2 20

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

SlC-CCCS-
12.1.2.2 Action Step Agriculture

Monitor instream water temperatures to determine baseline conditions and judge the 
efficacy of restoration actions.  High priority streams include tributary and mainstem 
reaches within Salmon and Walker Creeks (CDFG stream survey reports). 2 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD

SlC-CCCS-12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
SlC-CCCS-
12.2.1

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

SlC-CCCS-
12.2.1.1 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do. 3 5

City Planning, RWQCB, 
Sonoma County

SlC-CCCS-
12.2.1.2 Action Step Agriculture Enforce requirements of local regulations and riparian/setbacks. 3 5 City Planning, Sonoma County

SlC-CCCS-
12.2.1.3 Action Step Agriculture

Implement programs to purchase land/conservation easements to encourage the re-
establishment and/or enhancement of natural riparian communities. 3 5 Land Trusts, Sonoma County

SlC-CCCS-
12.2.2

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

SlC-CCCS-
12.2.2.1 Action Step Agriculture

Design new developments to avoid or minimize impacts to unstable slopes, 
wetlands, areas of high habitat value, and similarly constrained sites that occur 
adjacent to watercourses. 3 100

Private Landowners, RCD, 
Sonoma County, USACE

SlC-CCCS-
12.2.2.2 Action Step Agriculture

Develop legislation that will fund county planning for environmentally sound 
agricultural growth and water supply. 2 10

Farm Bureau, NRCS, Sonoma 
County, UC Extension

SlC-CCCS-13.1 Objective
Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

SlC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Where feasible, remove obsolete bank stabilization structures from the channel 
which contribute to channel incision and reduced habitat complexity. 3 10

CalTrans, Farm Bureau, 
FEMA, Gold Ridge RCD, 
NRCS, Private Landowners, 
Public, Sonoma County

SlC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Evaluate undeveloped and developed floodplain property for potential function and 
conservation easement and/or acquisition potential. 3 10 RCD, Sonoma County
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Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SlC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter flows, 
(see FLOODPLAIN for specific actions). 2 30

CDFW, NOAA RC, NRCS, 
Private Landowners, Sonoma 
County, USACE

SlC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. carefully evaluate feasibility 
where critical infrastructure is located) for bank hardening projects. 3 50 CDFW, NMFS, USACE

SlC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduce large wood and/or 
shelter)

SlC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Evaluate design alternatives to riprap bank repairs.  Where riprap is necessary, 
evaluate integration of other habitat-forming features – including large woody debris 
to ensure improved habitat at the restoration site. 3 20 CDFW, NMFS, USACE

SlC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Local agencies should develop large woody debris retention programs and move 
away from the practice of removing instream large woody debris under high flow 
“emergencies”. 3 25 City Planning, Sonoma County

SlC-CCCS-13.2 Objective
Channel 
Modification Address inadequacies of regulatory mechanisms

SlC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

SlC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or 
alternatives that minimize impacts to salmon habitat. 3 30

NMFS, Sonoma County, 
USACE

SlC-CCCS-
13.2.1.2 Action Step

Channel 
Modification

Channel modifying projects should be designed to ensure potential effects to 
salmonid habitat are fully minimized or mitigated, and where possible, existing poor 
conditions should be remediated. 3 50 NMFS, USACE

SlC-CCCS-
13.2.1.3 Action Step

Channel 
Modification

Ensure that all future and existing channel designed for flood conveyance 
incorporate features that enhance salmonid migration under high and low flow 
conditions. 3 60 NMFS, USACE

SlC-CCCS-
13.2.1.4 Action Step

Channel 
Modification

Minimize new construction that will adversely affect watershed processes, 
particularly within the 100-year flood prone zones. 3 50

City Planning, Sonoma County, 
USACE

SlC-CCCS-
13.2.1.5 Action Step

Channel 
Modification

Develop a mitigation policy that requires In-Kind replacement of removed large 
woody debris at a 3:1 ratio. 3 10

CalTrans, Farm Bureau, 
FEMA, Gold Ridge RCD, 
NRCS, Private Landowners, 
Public, Sonoma County

SlC-CCCS-18.1 Objective Livestock
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SlC-CCCS-
18.1.1.1 Action Step Livestock

Encourage riparian restoration to regain riparian corridors damaged from livestock 
and other causes. 2 30

Farm Bureau, Gold Ridge 
RCD, NRCS, Private 
Landowners

SlC-CCCS-
18.1.1.2 Action Step Livestock

To minimize gully initiation, grazing should be kept at relatively low intensities on 
steeper slopes 2 60

NRCS, RCD, Private 
Landowners

SlC-CCCS-
18.1.1.3 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 60

NRCS, RCD, Private 
Landowners

SlC-CCCS-
18.1.1.4 Action Step Livestock

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 20

Farm Bureau, Gold Ridge 
RCD, NRCS, Private 
Landowners

SlC-CCCS-
18.1.2

Recovery 
Action Livestock Prevent or minimize impairment to stream hydrology (impaired water flow)

SlC-CCCS-
18.1.2.1 Action Step Livestock

Aid landowners willing to fence off riparian areas with development of offstream 
alternative water sources 2 5 NRCS, RCD

SlC-CCCS-
18.1.2.2 Action Step Livestock

Increase the use of water storage and catchment systems that collect rainwater in 
the winter for use during the dry summer and fall seasons. 1 30

Farm Bureau, Gold Ridge 
RCD, NRCS, Private 
Landowners

SlC-CCCS-
18.1.3

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure

SlC-CCCS-
18.1.3.1 Action Step Livestock

Provide funding assistance to landowners willing to fence riparian and other 
sensitive areas (areas prone to erosion) to exclude cattle and sheep. Calf/cow 
operations should take first priority for riparian fencing programs over steer 
operations. 2 60 NRCS, RCD

SlC-CCCS-
18.1.3.2 Action Step Livestock

Encourage, develop and fund riparian restoration projects to regain riparian corridors 
damaged from livestock and other causes. 2 10 NRCS, RCD
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Salmon Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SlC-CCCS-
18.1.3.3 Action Step Livestock Manage rotational grazing to aid in the reduction of noxious weeds. 3 60

NRCS, RCD, Private 
Landowners

SlC-CCCS-
18.1.3.4 Action Step Livestock

Substitute continuous season-long use of pastures in favor of rotational grazing 
strategies to reduce runoff. Short term, seasonal and long term rest from grazing in 
overgrazed areas would improve soil conditions for native revegetation and land 
values as well. 3 60

NRCS, RCD, Private 
Landowners

SlC-CCCS-18.2 Objective Livestock Address the inadequacy of existing regulatory mechanisms
SlC-CCCS-
18.2.1

Recovery 
Action Livestock Prevent or minimize increased landscape disturbance

SlC-CCCS-
18.2.1.1 Action Step Livestock

Establish conservative residual dry matter (RDM) target per acre that ensures area 
is not overgrazed with 1000 lbs RDM (residual dry matter)/acre left at end of grazing 
season. Remove cattle from pasture before soils dry out. 3 5

NRCS, RCD, Private 
Landowners

SlC-CCCS-19.1 Objective Logging
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
19.1.1

Recovery 
Action Logging

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SlC-CCCS-
19.1.1.1 Action Step Logging

Develop a Road Sediment Reduction Plan that prioritizes problem sites and outlines 
implementation and a timeline of necessary actions. 3 5

Board of Forestry, CalFire, 
CDFW, Private Landowners, 
RCD

SlC-CCCS-
19.1.1.2 Action Step Logging

Utilize BMP's to properly construct roads for stormproofing and Minimize the 
construction of roads in the riparian zone 3 5

Board of Forestry, CalFire, 
CDFW, Private Landowners, 
RCD

SlC-CCCS-
19.1.1.3 Action Step Logging

Prevent or minimize future sediment and runoff sources from logging by utilizing 
BMP's that prevent or minimize delivery of sediment and runoff to stream channels. 3 5

Board of Forestry, CalFire, 
CDFW, Private Landowners, 
RCD

SlC-CCCS-19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
SlC-CCCS-
19.2.1

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SlC-CCCS-
19.2.1.1 Action Step Logging

Acquire key large tracts of forestlands identified as a priority by Federal, State, local 
government, and non-governmental organizations 3 60

CDFW, NMFS, RCD, Sonoma 
County, State Parks

SlC-CCCS-
19.2.1.2 Action Step Logging

Encourage forest management which allows for optimal levels of natural LWD 
recruitment of larger older trees into stream channels 3 60

Board of Forestry, NMFS, 
Private Landowners, Sonoma 
County, State Parks, US EPA

SlC-CCCS-
19.2.1.3 Action Step Logging Conserve and manage forestlands for older forest stages. 3 60

Board of Forestry, CDFW, 
NMFS, Sonoma County, State 
Parks, USEPA

SlC-CCCS-
19.2.2

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

SlC-CCCS-
19.2.2.1 Action Step Logging Minimize future conversion of forestlands to agriculture or other land uses. 3 25 CalFire, County Planning
SlC-CCCS-
19.2.2.2 Action Step Logging

Provide information to BOF regarding CCC steelhead priorities and recommend 
upgrading relevant forest practices. 3 2 CalFire, CDFW, NMFS

SlC-CCCS-
19.2.2.3 Action Step Logging

Investigate opportunities to programmatically permit the forest certification program 
to authorize incidental take for landowners through ESA Section 10(a)(1)(B). 3 100

CalFire, NMFS, Private 
Landowners

SlC-CCCS-22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

SlC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Identify areas at high risk of conversion, and develop incentives and alternatives for 
landowners that discourage conversion. 3 10

Private Landowners, Sonoma 
County

SlC-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Explore the use of conservation easements to provide incentives for private 
landowners to preserve riparian corridors 3 10

CDFW, Land Trusts,  Private 
Landowners
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Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SlC-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development

Reduce impacts of existing development in floodplains/riparian zones by 
encouraging willing landowners to restore these areas. 3 15 CDFW, RWQCB

SlC-CCCS-
22.1.1.4 Action Step

Residential
/Commercial 
Development

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 3 25 City Planning, Sonoma County

SlC-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to watershed hydrology

SlC-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

Encourage the use and provide incentives for rooftop water storage and other 
conservation devices 2 10

 Private Landowners, Sonoma 
County

SlC-CCCS-
22.1.2.2 Action Step

Residential
/Commercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 25 RWQCB, Sonoma County

SlC-CCCS-
22.1.3

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SlC-CCCS-
22.1.3.1 Action Step

Residential
/Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges. 3 20

City Planning, RWQCB, 
Sonoma County

SlC-CCCS-22.2 Objective

Residential
/Commercial 
Development Address the inadequacy of existing regulatory mechanisms

SlC-CCCS-
22.2.1

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SlC-CCCS-
22.2.1.1 Action Step

Residential
/Commercial 
Development Implement performance standards in Stormwater Management Plans. 3 20 RWQCB, Sonoma County

SlC-CCCS-
22.2.1.2 Action Step

Residential
/Commercial 
Development

Improve water quality where necessary by addressing residential and commercial 
pollutant sources. 2 10

Private Landowners, Public 
Works, RCD, RWQCB

SlC-CCCS-
22.2.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

SlC-CCCS-
22.2.2.1 Action Step

Residential
/Commercial 
Development

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do 3 20 City Planning, Sonoma County

SlC-CCCS-
22.2.2.2 Action Step

Residential
/Commercial 
Development Enforce requirements of local regulations and riparian/setbacks 3 20 City Planning, Sonoma County

SlC-CCCS-
22.2.2.3 Action Step

Residential
/Commercial 
Development

Discourage home building or other incompatible land use in areas identified as 
timber production zones (TPZ). 3 30

Board of Forestry, CalFire, 
CDFW, City Planning, Sonoma 
County

SlC-CCCS-
22.2.2.4 Action Step

Residential
/Commercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating 
steelhead. 3 5 Sonoma County

SlC-CCCS-
22.2.3

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to watershed hydrology

SlC-CCCS-
22.2.3.1 Action Step

Residential
/Commercial 
Development

Develop legislation that will fund county planning for environmentally sound growth 
water supply development and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 2 10 City Planning, Sonoma County

SlC-CCCS-
22.2.3.2 Action Step

Residential
/Commercial 
Development

New development in all historic CCC steelhead and CC Chinook salmon watersheds 
should minimize storm-water runoff, changes in duration, or magnitude of peak flow. 3 20

RWQCB, Sonoma County, 
SWRCB
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Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SlC-CCCS-
22.2.3.3 Action Step

Residential
/Commercial 
Development

Minimize new construction in undeveloped areas within the 100-year flood prone 
zone in all historical CCC steelhead watersheds. 3 100

California Department of Mines 
and Geology, CalTrans, 
Mendocino County, NMFS, 
Private Landowners, Public, 
Sonoma County

SlC-CCCS-
22.2.4

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

SlC-CCCS-
22.2.4.1 Action Step

Residential
/Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 3 100

City Planning, Mendocino 
County, Sonoma County

SlC-CCCS-
22.2.4.2 Action Step

Residential
/Commercial 
Development

Work with counties to develop and implement ordinances to restrict subdivisions by 
requiring a minimum acreage limit for parcelization in concert with limits on water 
supply and groundwater recharge areas. 3 15 RCD, Sonoma County

SlC-CCCS-
22.2.4.3 Action Step

Residential
/Commercial 
Development

Design new developments to avoid or minimize impacts to unstable slopes, 
wetlands, areas of high habitat value, and similarly constrained sites that occur 
adjacent to watercourses 3 100

Private Landowners, Santa 
Cruz County, USACE

SlC-CCCS-23.1 Objective
Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SlC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SlC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess and redesign transportation network to minimize road density and maximize 
transportation efficiency. 3 10 CalTrans, Sonoma County

SlC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Assess roads in Nolan and Thurston Creeks to identify high priority and high 
sediment yield sources. 2 5

 Private Landowners, Public 
Works, RCD

SlC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Implement results of existing sediment source surveys, and assess remaining 
watershed road networks to eliminate high priority and high sediment yield sources. 2 5

 Private Landowners, Public 
Works, RCD

SlC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 2 10

Private Landowners, Public 
Works

SlC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 10 years, prioritizing high risk 
areas in historical habitats or steelhead watersheds. 2 20

Private Landowners, Sonoma 
County

SlC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Utilize best management practices for road construction (e.g. Fishnet 4C, 2004; 
Weaver and Hagans, 1994; Sommarstrom et al., 2002; Oregon Department of 
Transportation, 1999). 3 20

Private Landowners, Public 
Works

SlC-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Upgrade and decommission sites and road networks where appropriate. These 
actions include outsloping roads, ditch relief culverts, and installing rolling dips. 3 10

Private Landowners, Public 
Works

SlC-CCCS-
23.1.1.8 Action Step

Roads/Railroad
s Prevent sediment sources on newly constructed roads. 3 20

Private Landowners, Public 
Works

SlC-CCCS-
23.1.1.9 Action Step

Roads/Railroad
s

Decommission riparian roads and skid trails on forestlands that deliver sediment into 
adjacent watercourses.  High priority streams identified by CDFW habitat reports 
include Verde Canyon, Frink Canyon, and Salmon Creek (CDFG 2009). 3 10

Private Landowners, Public 
Works

SlC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

SlC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips. 3 30

Private Landowners, Public 
Works, RCD, State Parks

SlC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Utilize BMP's to upgrade existing crossings (bridges, culverts, fills, and other 
crossings) to accommodate 100-year flood flows and associated bedload and 
debris. 3 20

Private Landowners, Public 
Works, State Parks

SlC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 20 Public Works

SlC-CCCS-
23.1.2.4 Action Step

Roads/Railroad
s

Assess private and public road stream crossings for barrier potential and implement 
recommendations. 2 5

CDFW, Private Landowners, 
RCD, Trout Unlimited
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Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SlC-CCCS-
23.1.2.5 Action Step

Roads/Railroad
s

Prevent future barriers on newly constructed roads utilizing  NMFS Guidelines for 
Salmonid Passage at Stream Crossings (NMFS 2001a). 2 5

CDFW, Private Landowners, 
RCD, Trout Unlimited

SlC-CCCS-
23.1.2.6 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 60

Board of Forestry, CalTrans, 
CDFW, City Planning, Private 
Landowners, Public Works, 
RCD

SlC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

SlC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 3 5 CDFW, RCD

SlC-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure 

SlC-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s

Discourage or eliminate unwanted vegetation and promote desirable (native) 
vegetation. 3 10

Public Works, RCD, Water 
Agencies

SlC-CCCS-
23.1.4.2 Action Step

Roads/Railroad
s Utilize the Fishnet 4c or similar manual in training and operations. 3 10

City Planning, County Planning,  
Public Works

SlC-CCCS-24.1 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

SlC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to watershed hydrology

SlC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Work with CDFW, County of Sonoma, State Parks, municipalities, and 
knowledgeable biologists to develop severe weather emergency rules (i.e. floods, 
droughts) and adopt implementation agreements. 3 20

Cities, Sonoma County, State 
Parks

SlC-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns

Work with local governments to incorporate protection of CCC steelhead in any flood 
management activity (CDFG 2004). 3 10

CDFW, Cities, FEMA, Gold 
Ridge RCD, NMFS, Sonoma 
County, USACE

SlC-CCCS-
24.1.1.3 Action Step

Severe 
Weather 
Patterns

All Federal, State and local, planning should include considerations and allowances 
that ensure continued operations during droughts and floods while also providing for 
salmonid recovery needs. 3 10

Board of Forestry, CA Coastal 
Commission, California Coastal 
Conservancy, California 
Department of Mines and 
Geology, CDFW, CDFW Law 
Enforcement, City Planning, 
Farm Bureau, FEMA, NMFS, 
NRCS, Public Works, 
RWQCB, State Parks, 
SWRCB, USACE, USEPA, 
USGS, Water Agencies

SlC-CCCS-
24.1.1.4 Action Step

Severe 
Weather 
Patterns

Identify and work with water users to minimize depletion of summer base flows from 
unauthorized water uses. 3 20

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE

SlC-CCCS-24.2 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

SlC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to watershed hydrology

SlC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Work with land owners or public agencies to acquire water that would be utilized to 
minimize effects of droughts. 3 20

Gold Ridge RCD, Private 
Landowners, Sonoma County

SlC-CCCS-25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SlC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SlC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 2 5

CDFW, Gold Ridge RCD, 
Private Landowners, RWQCB, 
Sonoma County

SlC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment Promote the use of reclaimed water for agricultural or other uses. 3 10

Gold Ridge RCD, Private 
Landowners, RWQCB, 
Sonoma County

SlC-CCCS-
25.1.1.3 Action Step

Water 
Diversion/
Impoundment

Promote water conservation by the public, water agencies, agriculture, private 
industry, and the citizenry. 3 20

CDFW, Farm Bureau, NRCS, 
Water Agencies

SlC-CCCS-
25.1.1.4 Action Step

Water 
Diversion/
Impoundment Promote water conservation best practices such as drip irrigation for vineyards. 3 20

CDFW, Farm Bureau, NRCS, 
Water Agencies

SlC-CCCS-
25.1.1.5 Action Step

Water 
Diversion/
Impoundment

Allow all "fisheries flows" (baseflows, and passage, attractant, and channel 
maintenance flows) to bypass diversion facilities (see action steps below). 3 10 SWRCB

SlC-CCCS-
25.1.1.6 Action Step

Water 
Diversion/
Impoundment

Evaluate requests for on-stream dams above migratory reaches for effects on the 
natural hydrograph and the supply of spawning gravel for recruitment downstream 
(CDFG 2004). 3 5 CDFW, USACE

SlC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize reduced density, abundance, and diversity

SlC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 2 5

CDFW, NMFS, Private 
Landowners, RCD, SWRCB

SlC-CCCS-
25.1.2.2 Action Step

Water 
Diversion/
Impoundment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 3 30

NMFS, RCD, RWQCB, Water 
Agencies

SlC-CCCS-
25.1.2.3 Action Step

Water 
Diversion/
Impoundment

Improve coordination between agencies and others to address season of diversion, 
off-stream reservoirs, bypass flows protective of salmonids and their habitats, and 
avoidance of adverse impacts caused by water diversion (CDFG 2004). 3 60 CDFW, RCD, Water Agencies

SlC-CCCS-25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

SlC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to watershed hydrology

SlC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Identify and work with the SWRCB to eliminate depletion of summer base flows from 
unauthorized water uses. Coordinated efforts by Federal and State, and County law 
enforcement agencies to  remove illegal diversions from streams. 3 5

CDFW Law Enforcement, 
NMFS OLE, SWRCB

SlC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

Encourage the SWRCB to adjudicate watersheds to resolve over-allocation of water 
resources and provide adequate funding to water masters to enforce allocations. 2 5

CDFW, County Planning, RCD, 
RWQCB, Water Agencies

SlC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 15 NMFS, RWQCB. SWRCB
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Walker Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Potentially Independent Population
• Diversity Stratum: North Coastal
• Spawner Target: 1,900 adults
• Current Intrinsic Potential: 54.2 IP-km

For information regarding CCC coho salmon for this watershed, please see the CCC coho 
salmon recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Few historical surveys dating back to the 1950s exist for Walker Creek, although angling reports 
from California Department of Fish and Game/Wildlife (CDFG/CDFW) wardens indicate that 
angling pressure (and presumably steelhead numbers) decreased from 1950s to the 1970s (Kelley 
1976; Emig 1984; Rich 1989). Kelley (1978) noted that for Walker Creek, the size of the salmon and 
steelhead runs were limited by the amount and quality of available rearing area for juvenile fish 
during their first summer and fall when the stream flows were low (Kelley 1976; Kelley 1978). 
The Marin Municipal Water District (MMWD) through its completion of the Soulajule Reservoir 
on Arroyo Sausal Creek entered into agreement with CDFW to operate the Soulajule Reservoir in 
a way that was expected to restore the salmon and steelhead runs in Walker Creek. In 1976, 
MMWD estimated that the streamflow releases scheduled with the Soulajule Project would 
produce an average spawning run of about 1200 adult salmon and steelhead, although this 
estimate was based on a very rough model and an assumption that significant stream 
improvement would occur (Kelley and Reineck 1978). In 1984, CDFG conducted a study that 
showed steelhead abundance increased compared with populations sampled prior to flow 
releases from the reservoir (Emig 1984). However, the success of the flow augmentation program 
in restoring salmonid populations was questioned (Rich 1989; UCCE 1995). 

More recently, steelhead have been documented in fair numbers and are noted as “very 
abundant” (MMWD and GANDA 2010) and occurring in all age classes through monitoring 
conducted by MMWD as a result of adult coho salmon releases to Walker Creek from the Russian 
River Captive Broodstock Program. While the focus of this program has been coho, juvenile 
steelhead have been incidentally captured and enumerated, although adult counts can only be 
considered anecdotal because the trapping timeline has only covered a portion of the steelhead 
adult migration period (B. Coey, NMFS, personal communication, 2011).  
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History of Land Use 
Since European settlement, the land use has been almost exclusively agricultural, with beef and 
dairy products produced, and potatoes, barley, and other grains grown in the watershed. From 
the 1850s into the early 1870s, potatoes were loaded onto shallow barges in Keyes Creek 
immediately downstream of the present Highway 1 Bridge (UCCE 1995). Historic sedimentation 
has been linked to the disturbance of the native grassland through cultivation, change in species 
composition as introduced annual grasses gained dominance, and concentrated livestock use 
(Zumwalt 1972). The current small size of the channel at this location, more suitable for a canoe 
than a barge, is dramatic evidence of significant watershed change over the past 150 years 
(Prunuske Chatham Inc. 2004). Mercury was mined at three sites in the Walker Creek watershed 
after World War II. The largest mine, at the Gambonini Ranch near the confluence of Salmon 
Creek and mainstem Walker Creek, closed in 1970. The severe storm of January 1982 destabilized 
the mine site and sent massive amounts of mercury-laden sediment into Walker Creek. The U.S. 
Environmental Protection Agency (EPA), working with the San Francisco Bay Regional Water 
Quality Control Board (SFBRWQCB), completed remediation of the site in 2000. 
 

Current Resources and Land Management 
The watershed contains a 220-acre shallow natural lake, Laguna Lake, which is officially classified 
as a vernal pool.  Laguna Lake is located at the top of Chileno Valley.  The lake is used extensively 
for migrating and breeding waterfowl like the wetlands at the mouth of Walker Creek. The 
watershed has one major reservoir, Soulajule Reservoir that is managed by MMWD.  Soulajule 
Reservoir is located at the top of Arroyo Sausal, and was constructed in 1968 and then enlarged 
in 1980 (current capacity is 10,570 acre-feet). The reservoir was enlarged to restore salmonid runs 
with summer releases ranging from 0.5 cfs to 5 cfs and winter releases up to 25 cfs depending 
upon the availability of stored water (Kelley and Reineck 1978).  From 2007-2016 stream flow 
ranged from 2 cfs in the summer to 2,500 cfs in the winter.  
 
Today cattle, dairy and sheep ranching are the predominant industry although some minor 
vineyard development has spread into the eastern edge of the watershed. The only concentrated 
development in the watershed occurs in the small town of Tomales.  Resource management on 
private lands is largely carried out by private landowners with assistance from various Federal 
and state agencies (e.g., CDFW, NMFS, Marin Agricultural Land Trust, and Marin Resource 
Conservation District with the assistance of USDA Natural Resource Conservation Service).  A 
large component of resource management within the watershed is done under the guise of Marin 
RCD’s Conserving Our Watershed Program (COW) which has actively provided technical and 
financial assistance to private landowners from various federal and state partners. The work of 
these, and many agencies and organizations, are explained in detail in a Half Century of 
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Stewardship: programmatic review of conservation by Marin RCD & partner organizations 
(http://cemarin.ucanr.edu/files/138471.pdf). Since 2009, following the most recent CDFW habitat 
survey (discussed below), over a $1 million have been directed toward restoration action on 
private lands.  Ultimately, the government-private partnership formed by COW has resulted in 
fencing of 10 miles of stream in the watershed, implementation of 1,000 BMPs across 110,000 
acres, preventing an estimated 266,365 CY of sediment from entering waterways and the 
development of many alternative drinking water sources for cattle. 
 
Since 2003, MMWD with the assistance of CDFW and Trout Unlimited has conducted some 
salmonid population monitoring throughout the watershed where access is available.  A 
summary of these monitoring efforts is described in Ruiz et al. (2016).   A systematic habitat 
assessment of the entire watershed was conducted by the CDFW Watershed Restoration Program 
in 2008. 
 

Salmonid Viability and Watershed Conditions 
Habitat surveys conducted by CDFG/CDFW (CDFG 2008) found the highest quality habitat 
conditions in portions of Walker Creek mainstem, and upper Salmon Creek, although access for 
surveys was not granted basin-wide. Shelter values, canopy levels, large woody debris, and 
gravel embeddedness were noted as limiting factors for salmonids in most reaches of the 
watershed.  The following key attributes were rated “Poor” through the CAP process for 
steelhead:  Sediment, Sediment Transport, and Habitat Complexity. Recovery strategies will 
focus on improving these poor conditions as well as those needed to ensure population viability 
and functioning watershed processes.    
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Walker Creek Profile CAP Viability Table results are provided 
below.  Recovery strategies will focus on improving these conditions. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter  
Sixty seven percent (3 of 5) of streams met optimal criteria (>70 percent canopy averaged for the 
stream). Specifically, Verde Canyon, Salmon and Chileno Creek were rated Fair (50-69 percent 
canopy), although the native structure of the riparian zone has been highly altered.  Only 16 
percent of the riparian zone is made up of small trees in the class of hardwood forest and 
hardwood woodland species.  In addition, large trees that provide bank stabilization and are the 
source for future recruitment of LWD were found to be lacking in this watershed.  In riparian 
areas where landowners have worked with local partners to fence off cattle and plant woody 
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vegetation, the riparian corridor is vast and well vegetated with a bank of future LWD that can 
be recruited.    
 
Estuary: Quality & Extent 
Walker Creek estuary has been highly altered from its natural state due to high sediment load 
from erosive channel conditions due to grazing development, and the channelized and filled 
conditions of the delta and estuary for agriculture. Toxins from mercury may alter water quality. 
Conditions for rearing of juvenile steelhead to smolts are further complicated by warming 
temperatures into the summer months.  
 
Habitat Complexity:  Large Wood & Shelter and Habitat Complexity:  Percent Primary Pools 
& Pool/Riffle/Flatwater Ratios  
No streams met optimal criteria habitat complexity for pool depths, or shelter complexity for any 
lifestage, within the watershed. Summer juvenile production is highly affected by the lack of these 
habitat elements. Riffle habitats for spawning are specifically lacking and are of particular 
concern in most of Walker Creek and its tributaries. 
 
Water Quality: Temperature 
Temperatures in Lower and Upper Walker Creek mainstem and Salmon Creek exceeded optimal 
conditions. Chileno and Frink Canyon Creeks hovered slightly below optimal conditions at 16 
and 14 degrees, respectively. Temperatures in Lower and Upper Walker Creek mainstem, Salmon 
Creek, and Chileno Creek and within the estuary may exceed optimal conditions for smolting 
(MMWD unpublished data). 
 
Water Quality: Turbidity or Toxicity 
Walker Creek was listed by the RWQCB Clean Water Act section 303(d) listing for siltation and 
nutrients in 2007. High siltation affects incubating eggs, and high nutrient loading can affect 
summer rearing conditions through affecting temperature and levels of oxygen. Turbidity is also 
considered to be a problem for winter rearing smolts affecting foraging ability for food and 
predator avoidance. 
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High.  Recovery 
strategies will likely focus on ameliorating High rated threats; however, some strategies may 
address Medium and Low threats when the strategy is essential to recovery efforts.  The figures 
and tables that display data used in this analysis are provided in Walker Creek CAP results. 
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Channel Modification 
Channel modification has been the second largest impact to salmonid resources in Walker Creek 
and its tributaries through the removal of floodplain and riparian resources. Less than 50 percent 
of stream channels are estimated to be connected to their floodplain; thus, winter rearing is 
compromised when resident steelhead cannot find refugia from high velocities and are flushed 
from headwater areas which have higher rearing potential to lower reaches which have 
documented poor habitat conditions. Channel modification has led to channel incision, over-
steepened banks, high erosional forces and gravel embeddedness, and ultimately loss of riparian 
trees and width.  While channelization has occurred in the mainstem of Walker Creek, flooding 
frequently occurs; however, the riparian zone is thin and agriculture encroaches upon the historic 
floodplain. Road building, culverts, and grazing land development have led to severe channel 
incision in lower middle and lower Walker Creek and lower portions of Chileno Creek. 
 
Livestock Farming and Ranching 
Cattle and other livestock browsing have decreased under story riparian species which provide 
habitat for terrestrial invertebrates which are food for rearing juvenile salmonids. Grazing and 
loafing within riparian corridors have led to bank erosion and high gravel embeddedness, 
impacting spawning success and resulting egg incubation. Historic management converted 
forestlands to grasslands, and current erosion from livestock grazing has taken its toll on the 
adjacent riparian zone. 61 percent of the watershed is in grasslands habitats consisting of 
rangeland, dairy land, and pasture. Grazing in the riparian zone is common and much of the 
native forest habitat has been converted to perennial grasslands. 
 
Roads and Railroads 
While road density is low within the Walker Creek watershed, streamside road density is high. 
Road development has altered the natural flow of water and interrupted sediment transport, 
often causing channel degradation below undersized culverts. Currently many existing roads are 
not maintained adequately and this inadequate road maintenance contributes sediment from 
surface erosion. Most culverts are undersized and this reduces the availability of spawning 
gravel; and this increases channel incision, resulting in the risk of failing or causing flow diversion 
down roads. Increased road building would accompany further development of the basin. No 
watershed-wide road assessment or transportation plan exists for this basin.  Most other 
watersheds in Marin and adjacent Sonoma County have road/culvert assessments completed and 
erosion correction/prevention plan recommendations. 
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Severe Weather Patterns 
The watershed experiences a Mediterranean-type climate and year-round flows are provided to 
Arroyo Sausal and Walker Creek mainstem from Soulajule Reservoir operated by MMWD. Given 
that summer streamflows are already pressured by agricultural and some residential 
development, long-lasting drought patterns could pose a significant threat to maintaining 
adequate streamflows and aquatic habitat. Flooding can contribute positive as well as negative 
changes to streams through the initiation or acceleration of natural processes, respectively. For 
Walker Creek, severe flooding could accelerate erosion from road and historic mining sites, 
increasing sediment in riffles and pool habitats.   
 
Water Diversion and Impoundments 
Although several earthen dams occur in the upper watershed, and the number of reported 
diversions is low, the chief water demand occurs in the summer from creek-side residential and 
livestock use. Increased water diversion resulting from residential development and livestock use 
within Walker Creek could offset the current benefits of the relatively undisturbed hydraulic 
regime. Water diversion in the tributaries could impact rearing juveniles.  
 

Limiting Conditions, Lifestages, and Habitats 
Threat and condition analysis within the CAP workbook suggests eggs, winter rearing juveniles, 
and watershed processes are the factors most at risk in Walker Creek watershed, while summer 
rearing habitat conditions could be most easily improved. Increased sediment load, alteration of 
sediment transport processes, and reduced large wood quantity and recruitment are a result of 
landscape disturbance from historic and current adjacent land uses, including livestock grazing, 
and the effects of roads associated with these land uses.  Increased residential development and 
severe weather are future threats to existing habitat conditions.   
 

General Recovery Strategy 
In general, recovery strategies will focus on improving conditions and ameliorating stresses and 
threats discussed above, although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed.  Restoration actions should target addressing these issues within high potential 
stream reaches. 
 
Re-Assessing habitat conditions in the Watershed 
As mentioned earlier, a substantial level of effort has been put forth to address the highest threat 
in Walker Creek (i.e., livestock grazing in riparian areas).  Over the past decade, together Marin 
Resource Conservation District (MRCD) and the Marin Agricultural Land Trust (MALT) have 
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secured cattle fencing and conservation easements over major swaths of the watershed.  Much of 
their restoration effort had not matured by the time CDFW had conducted their habitat inventory 
in 2008.  In 2016, NMFS staff visited many of the restoration sites completed over the past ten 
years.  These sites have mature riparian vegetation, dynamic gravel bars, and overall provide 
good habitat for steelhead—a stark contrast from what was documented in CDFW (2008) which 
is what this analysis largely relies on.  Since the habitat may have improved greatly since the last 
assessment, as a result of MRCD’s and MALT’s efforts; Walker Creek should be reassessed to 
identify the specific factors limiting steelhead production within the watershed.  
 
Implementing Beaver Dam Analog Projects and Beaver Introduction Studies 
Prior to European settlement, it is thought that woodland vegetation types had a more extensive 
distribution in Walker Creek, including evergreen trees and redwoods in the high valleys and 
north facing slopes (Zumwalt, 1972).  However, there is some dispute whether redwoods were 
present in the watershed other than the uppermost portions of Arroyo Sausal.  Whether redwood 
forests were abundant or not within the watershed is almost irrelevant to addressing the 
immediate need that is to change the trajectory of the population toward recovery.   
 
The current riparian forests along Walker Creek is composed of large alders (16 inches plus in 
dbh) and willow thickets, both of which are known to function as effective as conventional LWD 
made of redwood or some other conifer (Opperman 2005). Working with the existing plant 
species is essential for addressing the immediate need. These plant species have successfully been 
used in restoration efforts (i.e., beaver dam analogues) to address many of the same poor 
conditions that Walker Creek has (i.e., habitat complexity, flood plain connectivity, channel 
incision).  Implementing projects similar to what is described in Pollock (Pollock et al. 2012) 
(https://www.nwfsc.noaa.gov/research/divisions/fe/wpg/beaver-assist-stld.cfm) would be the 
most effective strategy in improving many of the poorly rated Key Attributes. 
 
Assess flow releases from Soulajule Reservoir and Assess the Cost/Benefit of Soulajule Dam 
Removal. 
Other than for flow releases made into Walker Creek, the water stored in Soulajule Reservoir was 
not relied on by MMWD to meet demand during California’s most recent and unprecedented 
drought from 2012 to 2016. Further studies should be conducted on Soulajule Reservoir regarding 
its role in serving water to Marin County customers.  Based on that analysis, two studies should 
subsequently be implemented 1) the CDFW flow study should be re-evaluated based on the 
amount of water in the reservoir that could be used for the fishery; and 2) evaluate the 
environmental and socio-economic costs and benefits of removing Soulajule Reservoir. 
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Protect, Improve, and Expand Riparian Corridors and Refugia Areas 
Existing riparian corridors should be protected, and where opportunity exists, riparian buffers 
should be widened and/or floodplain areas enhanced to benefit wintertime rearing.  Conservation 
easements with willing landowners to protect riparian resources should be evaluated and 
implemented where refugia areas have been identified. Rural residential expansion should be 
discouraged except where General Plan elements are protective enough to offset impacts to this 
largely undeveloped watershed.    
 
Improving distribution of livestock to reduce prolonged concentrated utilization of grassland and 
riparian areas and to provide periods of rest for improved grassland is recommended. Fencing 
livestock out of riparian corridors in Walker Creek and its tributaries is the highest priority for 
the basin and would have the single largest voluntary impact. Where landowners have fenced 
livestock, the practice has eliminated concerns for temperature and/or poor water quality from 
livestock browsing and loafing if fences are maintained. Riparian restoration projects that limit 
livestock access to riparian areas and  restore native plant species ] should be implemented either 
independently or as part of a programmatic approach together with Regional Conservation 
Districts (RCDs) or National Resources Conservation Service (NRCS). Priority subwatersheds 
include Chileno Creek, middle reach Walker Creek, Laguna Lake, and Keyes Creek.  
 
Decrease Erosion  
Maintenance on existing private roads should be improved per the recommendations of Forest 
and Ranch Roads (Weaver and Hagans 1994). Maintenance on public roads should be increased 
and follow the standards of the Fishnet 4c Road Manual. Problem roads and active erosion sites 
should be prioritized and addressed as part of a comprehensive sediment reduction plan for the 
entire Walker Creek basin. Instream sediment sources are likely as large or a larger source of 
sediment yield as non-point sources from roads, primarily due to impacts associated with cattle 
and dairy grazing, or as a result of incised channel conditions from channel modification. Erosion 
control utilizing bio-engineering methods is recommended in association with livestock 
management as discussed above. 
 
Improve Shelter Ratings 
Shelter ratings are Low within all surveyed stream reaches of Walker Creek. Due largely to an 
absence of LWD, quality pool habitat is absent and shelter components are comprised mainly of 
undercut banks and overhanging vegetation.  Where applicable, restoration efforts should 
incorporate instream wood/boulder structures into degraded reaches along with bank erosion 
protection measures to improve habitat complexity and shelter availability.  
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Improve Habitat Complexity 
Expanding opportunities for spawning and rearing habitat, such as adding structures for pool 
development and enhancement, and trapping of spawning gravels, is specifically recommended 
throughout all stream reaches. 
 
Improve Estuary Conditions 
Estuarine residency has been shown to be highly tied to successful smoltification of juveniles and 
improved return rate for adult salmonids. Implementation of positive changes for rearing 
salmonids should be identified through an assessment of physical conditions and water quality 
conditions of the estuary.  
 
Improve Water Quality/Water Temperature 
High mercury levels were found in fish collected from Tomales Bay (Whyte and Kirchner 2000); 
thus, more investigation is needed to directly relate the mercury concentrations in Tomales Bay 
sediments to the mercury in the fish tissue (MMWD and GANDA 2010). Nonetheless, managing 
the mercury-contaminated sediment within the Walker Creek system for the least possible impact 
on downstream resources and human health is a critical issue for the Walker Creek watershed. 
Planting trees to improve over story conditions and stream temperatures is recommended for 
Walker Creek and its tributaries.  
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      CCC Steelhead Walker Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good Current Indicator 

Measurement 
Current 
Rating 

1 Adults Condition Habitat 
Complexity 

Large Wood 
Frequency (BFW 0-10 
meters)  

<50% of streams/ 
IP-Km (>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of streams/ 
IP-Km (>6 Key 
Pieces/100 
meters) 

0.2% of streams/ IP-km 
(>6 Key Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of streams/ 
IP-Km (>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of streams/ 
IP-Km (>1.3 Key 
Pieces/100 
meters) 

<50% of streams/ IP-km 
(>1.3 Key Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Pool/Riffle/Flatwater 
Ratio  

<50% of streams/ 
IP-Km (>40% 
Pools; >20% 
Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of streams/ 
IP-Km (>40% 
Pools; >20% 
Riffles) 

0% of streams/ IP-km 
(>40% Pools; >20% 
Riffles) 

Poor 

      Habitat 
Complexity Shelter Rating  

<50% of streams/ 
IP-Km (>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of streams/ 
IP-Km (>80 stream 
average) 

0% streams/ 0% IP-km 
(>80 stream average) Poor 

      Hydrology Passage Flows  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow Protocol: Risk 
Factor Score 42 Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 94% of IP-km Very Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 94% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter (North 
of SF Bay)  

39% Class 5 & 6 
across IP-km 

40 - 54% Class 5 & 
6 across IP-km 

55 - 69% Class 5 & 
6 across IP-km 

>69% Class 5 & 6 
across IP-km 

55 - 69% Class 5 & 6 
across IP-km Good 

      Sediment 
Quantity & 
Distribution of 
Spawning Gravels  

<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km <50% of IP-Km or <16 IP-

Km accessible* Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 50-80% Response Reach 
Connectivity Fair 
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      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or Chronic Fair 

      Water Quality Turbidity  

<50% of streams/ 
IP-Km maintains 
severity score of 3 
or lower 

50% to 74% of 
streams/ IP-Km 
maintains severity 
score of 3 or 
lower 

75% to 90% of 
streams/ IP-Km 
maintains severity 
score of 3 or 
lower 

>90% of streams/ 
IP-Km maintains 
severity score of 3 
or lower 

50% to 74% of streams/ 
IP-km maintains severity 
score of 3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

low risk spawner 
density per 
Spence (2008) 

  

>1  spawner per IP-km to  
< low risk spawner 
density per Spence 
(2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow Protocol: Risk 
Factor Score 50 Good 

      Hydrology Redd Scour  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow Protocol: Risk 
Factor Score 35-50 Good 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% (0.85mm) 
and <30% 
(6.4mm)  

12-14% (0.85mm) 
and <30% 
(6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% (0.85mm) and 
<30% (6.4mm) Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of streams/ 
IP-Km (>50% 
stream average 
scores of 1 & 2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores of 
1 & 2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores of 
1 & 2) 

>90% of streams/ 
IP-Km (>50% 
stream average 
scores of 1 & 2) 

0% of streams/ IP-km 
(>50% stream average 
scores of 1 & 2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality & Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition Impaired but functioning Fair 

      Habitat 
Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of streams/ 
IP-Km (>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of streams/ 
IP-Km (>6 Key 
Pieces/100 
meters) 

0.2% of streams/ IP-km 
(>6 Key Pieces/100 
meters) 

Poor 
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      Habitat 
Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of streams/ 
IP-Km (>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of streams/ 
IP-Km (>1.3 Key 
Pieces/100 
meters) 

<50% of streams/ IP-km 
(>1.3 Key Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Percent Primary 
Pools  

<50% of streams/ 
IP-Km (>40% 
average primary 
pool frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of streams/ 
IP-Km (>40% 
average primary 
pool frequency) 

<30% of streams/ IP-km 
(>40% average primary 
pool frequency) 

Poor 

      Habitat 
Complexity Shelter Rating  

<50% of streams/ 
IP-Km (>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of streams/ 
IP-Km (>80 stream 
average) 

0% streams/ 0% IP-km 
(>80 stream average) Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow Protocol: Risk 
Factor Score 35-50 Good 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow Protocol: Risk 
Factor Score 50 Good 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 Diversions/10 
IP km 

1.1 - 5 
Diversions/10 IP 
km 

0.01 - 1 
Diversions/10 IP 
km 

0 Diversions 0.34 Diversions/10 IP-km Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-Km to 90% of 

IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 94% of IP-km Good 

      Riparian 
Vegetation Canopy Cover  

<50% of streams/ 
IP-Km (>70% 
average stream 
canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of streams/ 
IP-Km (>70% 
average stream 
canopy) 

67% of streams/ IP-km 
(>70% average stream 
canopy) 

Fair 

      Riparian 
Vegetation 

Tree Diameter (North 
of SF Bay)  

39% Class 5 & 6 
across IP-km 

40 - 54% Class 5 & 
6 across IP-km 

55 - 69% Class 5 & 
6 across IP-km 

>69% Class 5 & 6 
across IP-km 

55 - 69% Class 5 & 6 
across IP-km Good 
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      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of streams/ 
IP-Km (>50% 
stream average 
scores of 1 & 2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores of 
1 & 2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores of 
1 & 2) 

>90% of streams/ 
IP-Km (>50% 
stream average 
scores of 1 & 2) 

0% of streams/ IP-km 
(>50% stream average 
scores of 1 & 2) 

Poor 
 

      Water Quality Temperature 
(MWMT)  

<50% IP km (<20 C 
MWMT) 

50 to 74% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) 

>90% IP km (<20 C 
MWMT) 

40% IP-km (<20 C 
MWMT) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or Chronic Fair 

      Water Quality Turbidity  

<50% of streams/ 
IP-Km maintains 
severity score of 3 
or lower 

50% to 74% of 
streams/ IP-Km 
maintains severity 
score of 3 or 
lower 

75% to 90% of 
streams/ IP-Km 
maintains severity 
score of 3 or 
lower 

>90% of streams/ 
IP-Km maintains 
severity score of 3 
or lower 

75% to 90% of streams/ 
IP-Km maintains severity 
score of 3 or lower 

Good 

    Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 Fish/m^2 0.7 - 1.5 Fish/m^2 >1.5 Fish/m^2 0.7 - 1.5 Fish/m^2 Good 

      Viability Spatial Structure  <50% of Historical 
Range 

50-74% of 
Historical Range 

75-90% of 
Historical Range 

>90% of Historical 
Range 72% of Historical Range Fair 

4 
Winter 
Rearing 
Juveniles 

Condition Habitat 
Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of streams/ 
IP-Km (>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of streams/ 
IP-Km (>6 Key 
Pieces/100 
meters) 

0.2% of streams/ IP-km 
(>6 Key Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of streams/ 
IP-Km (>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of streams/ 
IP-Km (>1.3 Key 
Pieces/100 
meters) 

<50% of streams/ IP-km 
(>1.3 Key Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Pool/Riffle/Flatwater 
Ratio  

<50% of streams/ 
IP-Km (>40% 
Pools; >20% 
Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of streams/ 
IP-Km (>40% 
Pools; >20% 
Riffles) 

0% of streams/ IP-km 
(>40% Pools; >20% 
Riffles) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 94% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter (North 
of SF Bay)  

39% Class 5 & 6 
across IP-km 

40 - 54% Class 5 & 
6 across IP-km 

55 - 69% Class 5 & 
6 across IP-km 

>69% Class 5 & 6 
across IP-km 

55 - 69% Class 5 & 6 
across IP-km Good 
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      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of streams/ 
IP-Km (>50% 
stream average 
scores of 1 & 2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores of 
1 & 2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores of 
1 & 2) 

>90% of streams/ 
IP-Km (>50% 
stream average 
scores of 1 & 2) 

50% to 74% of streams/ 
IP-km (>50% stream 
average scores of 1 & 2) 

Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 50-80% Response Reach 
Connectivity Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or Chronic Fair 

5 Smolts Condition Estuary/Lagoon Quality & Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition Impaired but functioning Fair 

      Habitat 
Complexity Shelter Rating  

<50% of streams/ 
IP-Km (>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of streams/ 
IP-Km (>80 stream 
average) 

0% streams/ 0% IP-km 
(>80 stream average) Poor 

      Hydrology Passage Flows  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow Protocol: Risk 
Factor Score 58 Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 94% of IP-km Very Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km (>6 
and <14 C) 

75-90% IP-Km (>6 
and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-Km (>6 and 
<14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or Chronic Fair 

      Water Quality Turbidity  

<50% of streams/ 
IP-Km maintains 
severity score of 3 
or lower 

50% to 74% of 
streams/ IP-Km 
maintains severity 
score of 3 or 
lower 

75% to 90% of 
streams/ IP-Km 
maintains severity 
score of 3 or 
lower 

>90% of streams/ 
IP-Km maintains 
severity score of 3 
or lower 

75% to 90% of streams/ 
IP-Km maintains severity 
score of 3 or lower 

Good 

    Size Viability Abundance  

 Smolt abundance 
which produces 
high risk spawner 
density per 
Spence (2008) 

 Smolt abundance 
which produces 
moderate risk 
spawner density 
per Spence (2008) 

 Smolt abundance 
to produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt abundance to 
produce low risk spawner 
density per Spence 
(2008) 

Good 
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6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of Watershed 
in Impervious 
Surfaces 

1% of Watershed in 
Impervious Surfaces Very Good 

      Landscape 
Patterns Agriculture  

>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

<10% of Watershed in 
Agriculture Very Good 

      Landscape 
Patterns Timber Harvest  

>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of Watershed in 
Timber Harvest Very Good 

      Landscape 
Patterns Urbanization  

>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of watershed 
>1 unit/20 acres 

1% of watershed >1 
unit/20 acres Very Good 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical Species 
Composition 

25-50% Intact 
Historical Species 
Composition 

51-74% Intact 
Historical Species 
Composition 

>75% Intact 
Historical Species 
Composition 

25-50% Intact Historical 
Species Composition Fair 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 
2.5 to 3 
Miles/Square Mile 

1.6 to 2.4 
Miles/Square Mile 

<1.6 Miles/Square 
Mile 1.5 Miles/Square Mile Very Good 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square Mile 

0.1 to 0.4 
Miles/Square Mile 

<0.1 Miles/Square 
Mile 3.6 Miles/Square Mile Poor 
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       CCC Steelhead Walker Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Medium Medium Medium Medium Medium Medium 
2 Channel Modification Medium Medium Medium High High Medium High 
3 Disease, Predation and Competition Low Not Specified Low Not Specified Low Not Specified Low 
4 Hatcheries and Aquaculture        
5 Fire, Fuel Management and Fire Suppression Low Low Low Low Low Low Low 
6 Fishing and Collecting Medium Not Specified Low Not Specified Medium Not Specified Medium 
7 Livestock Farming and Ranching Medium High Medium High Medium High High 
8 Logging and Wood Harvesting Low Low Low Low Low Low Low 
9 Mining Low Low Low Low Low Low Low 

10 Recreational Areas and Activities Low Low Low Low Low Low Low 
11 Residential and Commercial Development Low Low Low Low Low Low Low 
12 Roads and Railroads High Medium Medium Medium Medium Medium High 
13 Severe Weather Patterns Low Medium Medium Medium Medium Medium Medium 
14 Water Diversion and Impoundments Medium Low Medium Low Low Medium Medium 
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Walker Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

WkC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
1.1.1

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

WkC-CCCS-
1.1.1.1 Action Step Estuary

Develop Estuary Enhancement Projects to improve rearing habitat for juveniles and 
smolts (eg. habitat features such as LWD, vegetative cover, deeper habitat, etc.) 2 5

MMWD, Tomales Bay 
Watershed Council

WkC-CCCS-
1.1.1.2 Action Step Estuary

Maintain and improve estuarine biological, chemical, and physical parameters 
necessary for high quality rearing habitat for summer juveniles and smolts. 2 5

MMWD, Tomales Bay 
Watershed Council

WkC-CCCS-
1.1.1.3 Action Step Estuary

Support a salmonid limiting factors assessment in Walker Creek, Keys Estero and 
Tomales Bay. 1 5

MMWD, Tomales Bay 
Watershed Council

WkC-CCCS-
1.1.1.4 Action Step Estuary

Evaluate alterations to river mouth dynamics and implement changes to restore 
natural function. 2 10

California Coastal 
Conservancy, CDFW, Marin 
County, MMWD, NMFS, State 
Parks, USACE

WkC-CCCS-
1.1.2

Recovery 
Action Estuary Improve the quality of the estuarine habitat zones

WkC-CCCS-
1.1.2.1 Action Step Estuary

Restore estuarine wetlands and sloughs, and improve prey abundance by increasing 
shoreline perimeter and planting native emergent and riparian species to improve 
foraging and cover. 2 10

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW, Private 
Landowners

WkC-CCCS-
1.1.2.2 Action Step Estuary

Improve estuarine water quality by identifying and remediating upstream pollution 
sources which contribute to poor water quality conditions in the estuary 2 10

Marin County, MMWD, 
SWRCB, RWQCB

WkC-CCCS-
1.1.2.3 Action Step Estuary

Modify alterations to freshwater inflow and water quality (temperature, dissolved 
oxygen) and the practice of artificial breaching. 2 12

CDFW, MMWD, NMFS, 
USACE

WkC-CCCS-1.2 Objective Estuary Address the inadequacy of existing regulatory mechanisms
WkC-CCCS-
1.2.1

Recovery 
Action Estuary Reduce extent of estuarine shoreline development

WkC-CCCS-
1.2.1.1 Action Step Estuary

Minimize future encroachment of landuse (agricultural, residential and commercial) 
into floodplain areas of the estuary. 3 50

CDFW, Marin County, 
RWQCB, USACE

WkC-CCCS-
1.2.1.2 Action Step Estuary

Evaluate the effect of nearby landuse practices and work to remove development 
structures which may impair or reduce the historical tidal prism and other estuarine 
functions and implement improvements. 3 10

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW

WkC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

WkC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Encourage willing landowners to restore historical floodplains or offchannel habitats 
through conservation easements, etc. 2 10 Marin RCD, MMWD

WkC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats 2 10

Marin County, MMWD, 
Tomales Bay Watershed 
Council

WkC-CCCS-
2.1.2

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

WkC-CCCS-
2.1.2.1 Action Step

Floodplain 
Connectivity

Identify the floodplain activation flow - the smallest flood pulse event that initiates 
substantial beneficial ecological processes when associated with floodplain 
inundation (Williams et al. 2009). 3 10 CDFW, Marin County, NMFS

WkC-CCCS-
2.1.2.2 Action Step

Floodplain 
Connectivity

Delineate reaches possessing both potential winter rearing habitat and floodplain 
areas. 2 10 Marin RCD, MMWD

WkC-CCCS-
2.1.2.3 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches of Walker Creek. Develop and implement site specific plans to 
improve these conditions to re-create, and restore alcove, backwater, or perennial 
pond habitats. 2 20

Farm Bureau, NMFS, Public 
Works, RCD

WkC-CCCS-
2.1.2.4 Action Step

Floodplain 
Connectivity

Support landowners and the Marin RCD in developing projects to improve channel 
conditions and restore natural channel geomorphology, including side channels and 
dense contiguous riparian vegetation (CDFG 2004). 2 40

Marin County, MMWD, 
Tomales Bay Watershed 
Council

WkC-CCCS-2.2 Objective
Floodplain 
Connectivity Address the inadequacy of existing regulatory mechanisms

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Walker Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WkC-CCCS-
2.2.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

WkC-CCCS-
2.2.1.1 Action Step

Floodplain 
Connectivity

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 3 10 MMWD

WkC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

WkC-CCCS-
3.1.1.1 Action Step Hydrology

Assess the environmental and socio-economic costs and benefits of removing 
Soulajule Reservoir. 2 10 MMWD, CDFW, NMFS

WkC-CCCS-
3.1.1.2 Action Step Hydrology

Evaluate flow releases from Soulajule Reservoir based on fishery needs and the 
amount of water available in Soulajule 2 10 MMWD, CDFW, NMFS

WkC-CCCS-
3.1.1.3 Action Step Hydrology

Monitor, identify problems, and prioritize needed changes to water diversion on 
current or potential steelhead streams that go dry in some years (CDFG 2004). 2 60 MMWD

WkC-CCCS-
3.1.1.4 Action Step Hydrology

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 2 30

Marin County, Marin RCD, 
MMWD

WkC-CCCS-
3.1.1.5 Action Step Hydrology

To improve connectivity of surface flows with groundwater reduce aggradation and 
overall sediment load at the watershed scale by treating roads and sources of mass 
wasting. 3 10 Marin RCD

WkC-CCCS-
3.1.1.6 Action Step Hydrology

Promote off-channel storage to reduce impacts of water diversion (e.g. storage 
tanks for rural residential users). 2 30

Marin County, Marin RCD, 
MMWD

WkC-CCCS-
3.1.1.7 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition change of use and California Water Code §1707 
(CDFG 2004). 3 10 DWR, NMFS, SWRCB

WkC-CCCS-
3.1.2

Recovery 
Action Hydrology Improve passage flows

WkC-CCCS-
3.1.2.1 Action Step Hydrology

Continue to assess the release of water from Soulejule Reservoir to develop the 
optimum flow release for steelhead (CDFG 2004). 2 60 CDFW, MMWD, NMFS

WkC-CCCS-
3.1.2.2 Action Step Hydrology

Manage reservoirs and dam releases to maintain suitable rearing temperatures and 
migratory flows in downstream habitats (e.g., pulse flow programs for adult upstream 
migration and smolt outmigration). 2 60 CDFW, MMWD, NMFS

WkC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

WkC-CCCS-
5.1.1.1 Action Step Passage Evaluate the feasibility of bypassing large dams (CDFG 2004) in the watershed. 3 20 MMWD, NMFS

WkC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pool, LWD, and shelters

WkC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Enhance habitat complexity by implementing beaver dam analog projects and 
beaver introductions to the watershed 2 5

CDFW, Marin RCD, Private 
Landowners, MALT, TU

WkC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity Conduct habitat assessment in Keys Creek, according to CDFW's protocols. 2 5

CDFW, Marin RCD, Private 
Landowners

WkC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity Utilize recommendations to prioritize reaches for habitat improvement. 2 5

CDFW, Marin RCD, Private 
Landowners

WkC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratio

WkC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity Increase the frequencies of riffles in 55% of the streams within the  watershed. 2 10

CDFW, Marin RCD, NOAA 
RC, Private Landowners, RCD

WkC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Increase riffle frequency to 20% by converting flatwater habitats (glides, runs, etc.) 
utilizing boulders and log structures in select reaches of Chilen, Salmon and Walker 
Creek. 2 5

CDFW, Marin RCD, NOAA 
RC, Private Landowners, RCD

WkC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve large wood frequency
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CommentRecovery PartnerAction ID Level
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Attribute or 

Threat Action Description
Priority 
Number

Action 
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(Years)

WkC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase large wood frequency in 75% of streams within the watershed to improve 
conditions for adults, and winter/summer rearing juveniles. 2 10

CDFW, Marin RCD, MMWD, 
NOAA RC, Private 
Landowners

WkC-CCCS-
6.1.3.2 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>2 key LWD pieces/100 meters) in 
middle and upper reaches of Walker Creek. 2 10

CDFW, Marin RCD, MMWD, 
NOAA RC, Private 
Landowners

WkC-CCCS-
6.1.3.3 Action Step

Habitat 
Complexity

Modify MMWD's multi-agency MOU for Large Woody Debris to include Walker 
Creek. 2 1

CDFW, Marin RCD, MMWD, 
NMFS

WkC-CCCS-
6.1.3.4 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
all reaches of Chileno, Salmon and Verde Canyon. 2 10

CDFW, Marin RCD, MMWD, 
NOAA RC,  Private 
Landowners, RCD

WkC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools

WkC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Increase primary pool frequency in 75% of streams within the  watershed to improve 
conditions for adults, and summer/winter juveniles. 2 10

CDFW, Marin RCD, NOAA 
RC,  Private Landowners

WkC-CCCS-
6.1.4.2 Action Step

Habitat 
Complexity

Increase primary pool frequency to achieve optimal conditions (>40% of pools meet 
primary pool criteria (>2.5 feet deep in 1st and 2nd order streams; >3 feet in third 
order or larger streams)) in all reaches of Chileno, Verde Canyon, and Walker 
Creek. 2 10

CDFW, Marin RCD, NOAA 
RC,  Private Landowners

WkC-CCCS-
6.1.5

Recovery 
Action

Habitat 
Complexity Improve shelter 

WkC-CCCS-
6.1.5.1 Action Step

Habitat 
Complexity

Increase shelters in 75% of streams across the watershed to improve conditions for 
adults, and winter/summer rearing juveniles. 2 20

CDFW, Marin RCD, NOAA 
RC,  Private Landowners

WkC-CCCS-
6.1.5.2 Action Step

Habitat 
Complexity

Increase shelters to optimal conditions (>80 pool shelter value) in all reaches of 
Chileno, Salmon, Verde Canyon and Walker Creeks. 2 10

CDFW, Marin RCD, NOAA 
RC,  Private Landowners

WkC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

WkC-CCCS-
7.1.1.1 Action Step Riparian

Assess riparian canopy, extent of exotic vegetation (e.g., Arundo donax, etc.), and 
prioritize, develop and implement riparian habitat projects using native vegetation. 2 20 Marin RCD

WkC-CCCS-
7.1.1.2 Action Step Riparian

Support grazing practices that minimize impacts to riparian and instream habitat: 
livestock exclusion, rotational grazing, etc. 2 60 Marin RCD, RWQCB

WkC-CCCS-
7.1.1.3 Action Step Riparian

Increase the width of riparian corridors to 100' to allow multi-age stands of native 
trees and shrubs, and eventual recruitment of LWD. 3 50 Land Trusts, Marin County

WkC-CCCS-
7.1.1.4 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers throughout the watershed (CDFG 2004). 2 30 Land Trusts, Marin County

WkC-CCCS-
7.1.2

Recovery 
Action Riparian Improve tree diameter

WkC-CCCS-
7.1.2.1 Action Step Riparian

Increase tree diameter within 55% of watershed to achieve optimal riparian forest 
conditions (55 - 69% Class 5 & 6 tree). 3 30

CDFW, NOAA RC,  Private 
Landowners, RCD

WkC-CCCS-
7.1.2.2 Action Step Riparian

Improve the structure and composition of riparian areas to provide shade, large 
woody debris input, nutrient input, bank stabilization, and other steelhead needs. 2 20

CDFW, NOAA RC,  Private 
Landowners, RCD

WkC-CCCS-
7.1.2.3 Action Step Riparian

Plant native riparian species and native conifers/hardwoods throughout riparian 
zones within the northern (Chileno and Keys Creek) and eastern (Walker and 
Salmon Creek) portions of the watershed to increase overall tree diameter. 2 20

CDFW, NOAA RC,  Private 
Landowners, RCD

WkC-CCCS-
7.1.2.4 Action Step Riparian

Encourage programs to purchase land/conservation easements to re-establish and 
enhance natural riparian communities. 3 10 Marin RCD, MMWD

WkC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
8.1.1

Recovery 
Action Sediment

Improve instream gravel quality and distribution for macro-invertebrate production 
(food)

WkC-CCCS-
8.1.1.1 Action Step Sediment

Reduce embeddedness levels to the extent that 75% to 90% of streams within the 
watershed meet optimal criteria (>50% stream average scores of 1 & 2). 2 20

Marin County, Marin RCD,  
Private Landowners, RCD
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Number
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WkC-CCCS-
8.1.1.2 Action Step Sediment

Conduct instream and upslope sediment source surveys in upper Walker Creek and 
sub-watersheds (Salmon and Key Creeks) to identify existing sources of high 
sediment yield using accepted protocols and implement recommendations. 2 10

Marin County, Marin RCD,  
Private Landowners, RCD

WkC-CCCS-
8.1.1.3 Action Step Sediment

Implement recommendations of completed sediment source surveys in the 
watershed  (See ROADS for specific actions). 2 5

CDFW, Marin County, Marin 
RCD, Private Landowners, 
RCD

WkC-CCCS-
8.1.1.4 Action Step Sediment

Fence riparian areas from grazing (using fencing standards that allow other wildlife 
to access the stream). 2 20

CDFW, Marin RCD, NOAA 
RC, NRCS

WkC-CCCS-
8.1.1.5 Action Step Sediment

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage and support landowners 
who conduct operations in a manner compatible with steelhead recovery priorities. 2 60 Marin RCD, NMFS, NRCS

WkC-CCCS-
8.1.2

Recovery 
Action Sediment Improve instream gravel quantity 

WkC-CCCS-
8.1.2.1 Action Step Sediment

Increase the quantity and distribution of spawning gravels in 50% of streams within 
the watershed. 2 20 Marin RCD, MMWD, RWQCB

WkC-CCCS-
8.1.2.2 Action Step Sediment

Implement high priority steelhead enhancement projects for the reduction of 
sediment delivery and the restoration of riparian corridors as listed in the Walker 
Creek Enhancement Plan (Prunuske Chatham Inc. 2001, CDFG 2004). 2 20 Marin RCD, MMWD, RWQCB

WkC-CCCS-
8.1.2.3 Action Step Sediment

Develop habitat enhancement projects to establish additional riffle habitat and import 
spawning gravel from mining operations in the Russian River basin to select reaches 
of Chileno, Salmon, Verde Canyon, Frink Canyon and Walker Creeks. 2 5

CDFW, NMFS, NOAA RC,  
Private Landowners, RCD, 
Trout Unlimited

WkC-CCCS-
8.1.2.4 Action Step Sediment Place instream structures to improve gravel retention and habitat complexity. 2 10 Marin RCD, MMWD, RWQCB
WkC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

WkC-CCCS-
10.1.1.1 Action Step Water Quality

Monitor instream water temperatures to determine baseline conditions and judge the 
efficacy of restoration actions.  High priority streams include tributary and mainstem 
reaches within Salmon and Walker Creeks (CDFG stream survey reports). 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

WkC-CCCS-
10.1.1.2 Action Step Water Quality

Improve water temperature conditions for migrating smolts and summer rearing 
juvenile salmonids throughout 35% of watershed. 1 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

WkC-CCCS-
10.1.1.3 Action Step Water Quality Reduce temperature levels within lower and upper Salmon and Walker Creeks. 1 25

CDFW, NMFS, NRCS, Private 
Landowners, RCD

WkC-CCCS-
10.1.1.4 Action Step Water Quality

Reduce water temperatures in Chileno and Frink Canyon Creek by identifying 
potential summer rearing areas that need enhancement. 1 15

CDFW, NMFS, NRCS, Private 
Landowners, RCD

WkC-CCCS-
10.1.1.5 Action Step Water Quality

Rehabilitate or restore riparian corridor conditions within all current and potential high 
value habitat summer rearing areas. 2 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

WkC-CCCS-
10.1.1.6 Action Step Water Quality

Develop site-specific recommendations, including incentives, to remedy high 
temperatures (CDFG 2004). 2 3

CDFW, NMFS, NRCS, Private 
Landowners, RCD

WkC-CCCS-
10.1.1.7 Action Step Water Quality

Investigate the potential to reduce water temperature within Walker Creek by 
releasing water from Walker Creek Dam. 2 10 CDFW, MMWD, NMFS

WkC-CCCS-
10.1.1.8 Action Step Water Quality

Plant native vegetation to promote streamside shade: increase the canopy by 
planting native species where shade canopy is not at acceptable levels. 2 20

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

WkC-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream water quality conditions

WkC-CCCS-
10.1.2.1 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to toxicity 
and turbidity. 2 10

NMFS, Private Landowners, 
RWQCB

WkC-CCCS-
10.1.2.2 Action Step Water Quality

Install continuous water quality monitoring stations in lower Walker and within 
Salmon Creeks  3 5

NMFS, Private Landowners, 
RWQCB

WkC-CCCS-
10.1.2.3 Action Step Water Quality Restore the Gambioni Mine 2 5

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, RWQCB, USEPA

WkC-CCCS-
10.1.2.4 Action Step Water Quality

Work with livestock and ranch owners to implement BMP's to control sediment and 
nitrates 3 20

NRCS, Private Landowners, 
RCD
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WkC-CCCS-
10.1.3

Recovery 
Action Water Quality Reduce turbidity and suspended sediment

WkC-CCCS-
10.1.3.1 Action Step Water Quality

Conduct sediment source surveys to identify existing sources of high sediment yield 
using accepted protocols and develop and implement recommendations to address 
sources of detrimental sediment input. 3 10

CDFW, Marin County, Marin 
RCD, MMWD, NMFS

WkC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

WkC-CCCS-
11.1.1.1 Action Step Viability

Conduct salmonid life stage monitoring to determine factors that limit steelhead 
production within Walker Creek 1 10 CDFW, Marin RCD, 

WkC-CCCS-
11.1.1.2 Action Step Viability

Adjust population targets and indicator ratings to reflect new habitat improvements 
and accessible habitat expansions 3 10 NMFS

WkC-CCCS-
11.1.1.3 Action Step Viability Conduct habitat surveys to monitor change in key habitat variables 3 10 CDFW, NMFS

WkC-CCCS-
11.1.1.4 Action Step Viability

To better understand changes in sedimentation, monitoring in the basin should 
include: longitudinal profiles, cross-sections, V*, LWD volume and distribution, and 
embeddedness. 2 60 Marin RCD, MMWD

WkC-CCCS-
11.1.1.5 Action Step Viability Develop smolt abundance estimates 1 10 CDFW, MMWD, NMFS

WkC-CCCS-
11.1.1.6 Action Step Viability Support MMWD in operation of outmigrant traps   1 10

CDFW, MMWD, NMFS, Trout 
Unlimited, UC Extension

WkC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
12.1.1

Recovery 
Action Agriculture Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

WkC-CCCS-
12.1.1.1 Action Step Agriculture Minimize agricultural activities from within 100 feet of the edge of the stream. 2 50

Farm Bureau, NRCS, Private 
Landowners, RCD

WkC-CCCS-
12.1.1.2 Action Step Agriculture

Promote off-channel storage to reduce impacts of water diversion during the spring 
and summer (e.g. diversion during winter high flow). 2 10

NRCS,  Private Landowners, 
RCD, UC Extension

WkC-CCCS-
12.1.2

Recovery 
Action Agriculture Prevent or minimize impairment to watershed hydrology 

WkC-CCCS-
12.1.2.1 Action Step Agriculture

Utilize BMP's for irrigation (cover crop, drip) and frost protection (wind machines, 
cold air drains, heaters, or micro-sprayers) which  eliminate or minimize water use. 2 60

NRCS,  Private Landowners, 
RCD

WkC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

WkC-CCCS-
12.1.3.1 Action Step Agriculture

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels (see Roads for specific 
actions/areas). 2 60

CDFW,  Private Landowners, 
RCD

WkC-CCCS-
12.1.3.2 Action Step Agriculture Assess the effectiveness of erosion control measures throughout the winter period. 2 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

WkC-CCCS-
12.1.3.3 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

WkC-CCCS-
12.1.4

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

WkC-CCCS-
12.1.4.1 Action Step Agriculture

Complete Farm Conservation Plans (through the NRCS, RCDs, or other cooperative 
conservation programs) to address sediment source reduction, riparian habitat, 
forest health, and restoration. 2 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

WkC-CCCS-
12.1.4.2 Action Step Agriculture

Re-establish native plant communities in riparian zones to increase stream canopy to 
80%. 2 20

CDFW, Private Landowners, 
RCD, UC Extension

WkC-CCCS-
12.1.4.3 Action Step Agriculture

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to provide future recruitment of large wood and 
other shelter components. 2 50

NRCS, Private Landowners, 
RCD

WkC-CCCS-
12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
WkC-CCCS-
12.2.1

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure
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WkC-CCCS-
12.2.1.1 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do.  Setback/buffers should be 100 feet 
wide. 3 10 Marin County, RWQCB

WkC-CCCS-
12.2.1.2 Action Step Agriculture

Coordinate with the agencies that authorize forest land conversions to discourage 
conversions to agriculture. 3 50

Board of Forestry, CDFW, 
Marin County

WkC-CCCS-
12.2.2

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

WkC-CCCS-
12.2.2.1 Action Step Agriculture

Design new developments to avoid or minimize impacts to unstable slopes, 
wetlands, areas of high habitat value, and similarly constrained sites that occur 
adjacent to watercourses. 3 60

Marin County, Private 
Landowners, RCD, USACE

WkC-CCCS-
12.2.2.2 Action Step Agriculture

Develop legislation that will fund county planning for environmentally sound 
agricultural growth and water supply. 3 10

Farm Bureau, Marin County, 
NRCS, Sonoma County, UC 
Extension

WkC-CCCS-
12.2.3

Recovery 
Action Agriculture Prevent or minimize impairment to watershed hydrology

WkC-CCCS-
12.2.3.1 Action Step Agriculture

Pursue opportunities to acquire or lease water, or acquire water rights from willing 
sellers, for steelhead and Chinook salmon recovery purposes. Develop incentives 
for water right holders to dedicate instream flows for the protection of steelhead and 
Chinook salmon (Water Code § 1707). 2 10

CDFW, MCRRFCD, MMWD, 
RWQCB

WkC-CCCS-
12.2.3.2 Action Step Agriculture

Streamline permit processing where landowners are conducting actions aligned with 
recovery priorities. 3 5

CDFW, NMFS, NRCS, RCD, 
SWRCB, USACE

WkC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

WkC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Evaluate undeveloped and developed floodplain property for potential function and 
conservation easement and/or acquisition potential. 2 10 Marin County, RCD

WkC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Improve conditions to re-create, and restore alcove, backwater, or perennial pond 
habitats in lower Walker Creek or other areas where channel modification has 
resulted in decreased shelter, LWD frequency, and habitat complexity,  (See 
FLOODPLAIN for specific actions/criteria). 2 20

CDFW, NOAA RC, Private 
Landowners, USACE

WkC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. carefully evaluate feasibility 
where critical infrastructure is located) for bank hardening projects. 3 50 CDFW, NMFS, USACE

WkC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Evaluate undeveloped and developed floodplain property for potential function and 
conservation easement and/or acquisition potential. 3 5 Marin County, RCD

WkC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter flows. 2 20

CDFW, Marin County, NOAA 
RC, NRCS, Private 
Landowners, USACE

WkC-CCCS-
13.1.1.6 Action Step

Channel 
Modification

Ensure that all future and existing channel designed for flood conveyance 
incorporate features that enhance steelhead migration under high and low flow 
conditions. 3 20 NMFS, USACE

WkC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms

WkC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

WkC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or 
alternatives that minimize impacts to salmonid habitat. 3 60 Marin County, NMFS, USACE

WkC-CCCS-
13.2.1.2 Action Step

Channel 
Modification

Minimize additional channel modification or utilize BMP's described in Diversity 
Stratum level actions to address flood control or bank stabilization issue. 3 60 Marin County, NMFS, USACE

WkC-CCCS-
13.2.1.3 Action Step

Channel 
Modification

Evaluate design alternatives to riprap bank repairs.  Where riprap is necessary, 
evaluate integration of other habitat-forming features – including large woody debris 
to ensure improved habitat at the restoration site. 3 30 CDFW, NMFS, USACE

WkC-CCCS-
13.2.1.4 Action Step

Channel 
Modification

Modify city and county regulatory and planning  processes to minimize new 
construction of permanent infrastructure that will adversely affect watershed 
processes, particularly within the 100-year flood prone zones in all historical CCC 
steelhead watersheds. 3 10 Marin County, USACE

WkC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure
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WkC-CCCS-
18.1.1.1 Action Step Livestock

Support grazing practices that minimize impacts to riparian and instream habitat: 
livestock exclusion, rotational grazing, etc. 2 60 Marin RCD, RWQCB

WkC-CCCS-
18.1.1.2 Action Step Livestock

Increase the width of riparian corridors to 100' to allow multi-age stands of native 
trees and shrubs, and eventual recruitment of LWD. 2 50

Cities, County Planning, Private 
Landowners, RCD

WkC-CCCS-
18.1.1.3 Action Step Livestock

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers throughout the watershed (CDFG 2004). 3 60

Land Trusts, Marin County, 
Sonoma County

WkC-CCCS-
18.1.1.4 Action Step Livestock

Improve the structure and composition of riparian areas to provide shade, large 
woody debris input, nutrient input, bank stabilization, and other CCC steelhead 
needs. 3 30 Private Landowners, RCD

WkC-CCCS-
18.1.1.5 Action Step Livestock

Encourage programs to purchase land/conservation easements to re-establish and 
enhance natural riparian communities. 3 10 Marin RCD, MMWD

WkC-CCCS-
18.1.1.6 Action Step Livestock

Develop a watershed wide program with Marin RCD to identify riparian corridors 
subject to livestock grazing, and develop and implement livestock exclusion 
measures to protect and improve riparian resources. 1 30 Marin RCD, NMFS, NRCS

WkC-CCCS-
18.1.1.7 Action Step Livestock

Provide funding assistance to landowners willing to fence riparian and other 
sensitive areas (areas prone to erosion) to exclude cattle and sheep. Calf/cow 
operations should take first priority for riparian fencing programs over steer 
operations. 2 5 Marin RCD, NRCS

WkC-CCCS-
18.1.1.8 Action Step Livestock

Aid landowners willing to fence off riparian areas with development of offstream 
alternative water sources. 2 30 Marin RCD, NRCS

WkC-CCCS-
18.1.1.9 Action Step Livestock

Develop and fund riparian restoration and bank stabilization projects to regain 
riparian corridors damaged from livestock and other causes. 2 30 Marin RCD, NRCS

WkC-CCCS-
18.1.1.10 Action Step Livestock Manage rotational grazing to aid in the reduction of noxious weeds. 3 60

Marin RCD, NRCS, Private 
Landowners

WkC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

WkC-CCCS-
18.1.2.1 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 60

Marin RCD, NRCS, Private 
Landowners

WkC-CCCS-
18.1.2.2 Action Step Livestock

Substitute continuous season-long use of pastures in favor of rotational grazing 
strategies to reduce runoff. Short term, seasonal and long term rest from grazing in 
overgrazed areas would improve soil conditions for native revegetation and land 
values as well. 3 60

Marin RCD, NRCS, Private 
Landowners

WkC-CCCS-
18.1.2.3 Action Step Livestock

To minimize gully initiation, grazing should be kept at relatively low intensities on 
steeper slopes. 3 60

Marin RCD, NRCS, Private 
Landowners

WkC-CCCS-
18.1.2.4 Action Step Livestock

Establish conservative residual dry matter (RDM) target per acre that ensures area 
is not overgrazed with 1000 lbs RDM (residual dry matter)/acre left at end of grazing 
season. Remove cattle from pasture before soils dry out. 3 25

Marin RCD, NRCS, Private 
Landowners

WkC-CCCS-
18.1.3

Recovery 
Action Livestock Prevent or minimize impairment to stream hydrology (impaired water flow)

WkC-CCCS-
18.1.3.1 Action Step Livestock

Increase the use of water storage and catchment systems that collect rainwater in 
the winter for use during the dry summer and fall seasons. 2 60

Marin RCD, NRCS, Private 
Landowners

WkC-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification or curtailment of 
the species habitat or range

WkC-CCCS-
19.1.1

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

WkC-CCCS-
19.1.1.1 Action Step Logging

Encourage forest management which allows for optimal levels of natural LWD 
recruitment of larger older trees into stream channels. 3 60

Board of Forestry, Marin 
County, NMFS, Private 
Landowners, US EPA

WkC-CCCS-
19.1.2

Recovery 
Action Logging

Prevent or minimize adverse alterations to riparian species composition and 
structure

WkC-CCCS-
19.1.2.1 Action Step Logging Conserve and manage forestlands for older forest stages. 3 60

Board of Forestry, CDFW, 
Marin County, NMFS, USEPA

WkC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure
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Walker Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WkC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do. 3 30 County Planning

WkC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Reduce impacts of existing development in floodplains/riparian zones by 
encouraging willing landowners to restore these areas. 3 15 CDFW, RWQCB

WkC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development

Explore the use of conservation easements to provide incentives for private 
landowners to preserve riparian corridors. 3 10

Land Trusts,  Private 
Landowners, RCD

WkC-CCCS-
22.1.1.4 Action Step

Residential/
Commercial 
Development Utilize native plants when landscaping and discourage the use of exotic invasive. 3 50

Private Landowners, UC 
Extension

WkC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to watershed hydrology

WkC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating 
salmonids. 3 50 County Planning, MMWD

WkC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

New development in all historic CCC steelhead watersheds should minimize 
increase in storm-water runoff, changes in duration, or magnitude of peak flow. 3 50

County Planning, RWQCB, 
SWRCB

WkC-CCCS-
22.1.2.3 Action Step

Residential/
Commercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 25

County Planning, RWQCB, 
Water Agencies

WkC-CCCS-
22.1.2.4 Action Step

Residential/
Commercial 
Development

Encourage the use and provide incentives for rooftop water storage and other 
conservation devices. 2 20

County Planning,  Private 
Landowners, Water Agencies

WkC-CCCS-
22.1.3

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

WkC-CCCS-
22.1.3.1 Action Step

Residential/
Commercial 
Development

Identify areas at high risk of conversion from forest to rural residential, etc. and 
develop incentives and alternatives for landowners that discourage conversion. 3 20

County Planning, Private 
Landowners

WkC-CCCS-
22.1.3.2 Action Step

Residential/
Commercial 
Development

Discourage home building or other incompatible land use in areas identified as 
timber production zones (TPZ). 3 25

Board of Forestry, CalFire, 
CDFW,  County Planning

WkC-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

WkC-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to watershed hydrology

WkC-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development

Develop legislation that will fund county planning for environmentally sound growth 
water supply development and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 3 20 County Planning, SWRCB

WkC-CCCS-
22.2.1.2 Action Step

Residential/
Commercial 
Development Implement performance standards in Stormwater Management Plans. 3 20 County Planning, RWQCB

WkC-CCCS-
22.2.2

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

WkC-CCCS-
22.2.2.1 Action Step

Residential/
Commercial 
Development

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 3 25 County Planning

WkC-CCCS-
22.2.2.2 Action Step

Residential/
Commercial 
Development

Modify Federal, State, local processes, and County General Plans, to minimize new 
construction in undeveloped areas within the 100-year flood prone zone. 3 60

California Department of Mines 
and Geology, CalTrans, County 
Planning, NMFS, Private 
Landowners, Public, Federal
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Walker Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WkC-CCCS-
22.2.2.3 Action Step

Residential/
Commercial 
Development

Work with counties to develop and implement ordinances to restrict subdivisions by 
requiring a minimum acreage limit for parcelization in concert with limits on water 
supply and groundwater recharge areas. 3 15 County Planning, RCD

WkC-CCCS-
22.2.2.4 Action Step

Residential/
Commercial 
Development

Design new developments to avoid or minimize impacts to unstable slopes, 
wetlands, areas of high habitat value, and similarly constrained sites that occur 
adjacent to watercourses. 3 60

County Planning, Private 
Landowners, USACE

WkC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

WkC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess roads in Salmon Creek, Walker Creek and Keys Creek to identify high 
priority and high sediment yield sources. 2 10

 Private Landowners, Public 
Works, RCD

WkC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. Begin with a road survey 
focused on inner gorge roads followed by roads in other settings. 2 5

CDFW, Marin County, NMFS, 
NRCS

WkC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Reduce the hydrologic connectivity of roads and trails to adjacent crossings across 
watercourses. 3 60

Marin County, Marin RCD, 
MMWD, Private Landowners

WkC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Restoration projects that upgrade or decommission high risk roads in high priority 
areas should be considered an extremely high priority for funding (e.g., PCSRF). 2 60 CDFW, NMFS, RWQCB, WCB

WkC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Decommission riparian roads and skid trails on forestlands that deliver sediment into 
adjacent watercourses.  High priority streams identified by CDFG habitat reports 
include Verde Canyon, Frink Canyon, and Salmon Creek 
(http://coastalwatersheds.ca.gov/). 2 10

NRCS, Private Landowners, 
Public Works

WkC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 3 20

Private Landowners, Public 
Works

WkC-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Utilize best management practices for road maintenance, management  (e.g. Fishnet 
4C, 2004; Weaver and Hagans, 1994; Sommarstrom et al., 2002; Oregon 
Department of Transportation, 1999). 3 50

Private Landowners, Public 
Works

WkC-CCCS-
23.1.1.8 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips. 3 50

 Private Landowners, Public 
Works, RCD, State Parks

WkC-CCCS-
23.1.1.9 Action Step

Roads/Railroad
s

Upgrade and decommission sites and road networks where appropriate. These 
actions include outsloping roads, ditch relief culverts, and installing rolling dips. 2 10

Private Landowners, Public 
Works, RCD

WkC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

WkC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Assess private and public road stream crossings for barrier potential and implement 
recommendations. 2 5

CDFW,  Private Landowners, 
RCD, Trout Unlimited

WkC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Utilize BMP's to upgrade existing crossings (bridges, culverts, fills, and other 
crossings) to accommodate 100-year flood flows and associated bedload and 
debris. 2 10

 Private Landowners, Public 
Works, State Parks

WkC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 50 Public Works

WkC-CCCS-
23.1.2.4 Action Step

Roads/Railroad
s

Prevent future barriers on newly constructed roads utilizing  NMFS Guidelines for 
Salmonid Passage at Stream Crossings (NMFS 2001a). 3 25

County Planning, Private 
Landowners

WkC-CCCS-
23.1.2.5 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. Bridge 
construction should not reduce streamside vegetation. 3 60

Board of Forestry, CalTrans, 
CDFW, Private Landowners, 
Public Works, RCD

WkC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

WkC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Conduct outreach and education regarding the adverse effects of roads, and the 
types of best management practices protective of salmonids. 2 5 CDFW, RCD
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Walker Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WkC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 2 5 CDFW, RCD

WkC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

WkC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to water quality (impaired stream temperature)

WkC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Maintain canopy levels at desirable levels in all streams and restore canopy levels to 
desirable levels in high value habitat areas (See WATER QUALITY for specific 
actions/areas. 2 25

CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

WkC-CCCS-
24.1.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

WkC-CCCS-
24.1.2.1 Action Step

Severe 
Weather 
Patterns

All Federal, State and local, planning should include considerations and allowances 
that ensure continued operations during droughts and floods while also providing for 
salmonid recovery needs. 1 20

Board of Forestry, CA Coastal 
Commission, California Coastal 
Conservancy, California 
Department of Mines and 
Geology, CalTrans, CDFW, 
CDFW Law Enforcement, 
Farm Bureau, FEMA, NMFS, 
NRCS, Public Works, 
RWQCB, State Parks, 
SWRCB, USACE, USEPA, 
USGS, Water Agencies

WkC-CCCS-
24.1.3

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to the estuary (impaired quality and extent)

WkC-CCCS-
24.1.3.1 Action Step

Severe 
Weather 
Patterns

Evaluate and prepare contingency plans to breach estuary sandbars to facilitate 
adult upmigration when instream flows are adequate for passage and spawning if 
sandbar remains closed by mid-January. 2 15 CDFW, NMFS, USACE

WkC-CCCS-
24.1.3.2 Action Step

Severe 
Weather 
Patterns

Work with water managers on regulated streams to assure adequate and proper 
consideration is given to fish needs. Develop agreements, which will minimize water-
use conflicts and impacts on fish and wildlife resources during drought conditions. 2 60 CDFW, MMWD, SWRCB

WkC-CCCS-
24.1.3.3 Action Step

Severe 
Weather 
Patterns

Manage reservoirs and dam releases to maintain suitable rearing temperatures and 
migratory flows in downstream habitats and the estuary (e.g., pulse flow programs 
for adult upstream migration and smolt outmigration). 2 60 CDFW, MMWD, SWRCB

WkC-CCCS-
24.2 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

WkC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

WkC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Work with CDFW, County and knowledgeable biologists to develop and implement 
severe weather emergency rules (i.e. fire, flood, drought) that consider the lifehistory 
requirements of salmonids. 2 15

CDFW, County, NMFS, 
USACE, Water Agencies

WkC-CCCS-
24.2.1.2 Action Step

Severe 
Weather 
Patterns

Implement water conservation strategies that provide for drought contingencies 
without relying on interception of surface flows or groundwater depletion. 3 10

CDFW, RWQCB, Water 
Agencies

WkC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WkC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)
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Walker Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WkC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 2 20

CDFW, Marin County, MMWD, 
Private Landowners, RCD, 
RWQCB

WkC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment Promote water conservation best practices such as drip irrigation for vineyards. 3 20

CDFW, Farm Bureau, NRCS, 
Water Agencies

WkC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment Promote the use of reclaimed water for agricultural or other uses. 3 60 CDFW, RCD, Water Agencies

WkC-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment Promote conjunctive use of water with water projects whenever possible. 3 60

CDFW, County Planning, RCD, 
RWQCB, Water Agencies

WkC-CCCS-
25.1.1.5 Action Step

Water Diversion
/Impoundment

Evaluate requests for on-stream dams above migratory reaches for effects on the 
natural hydrograph and the supply of spawning gravel for recruitment downstream 
(CDFG 2004). 3 5 CDFW, USACE

WkC-CCCS-
25.1.2

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize reduced density, abundance, and diversity

WkC-CCCS-
25.1.2.1 Action Step

Water Diversion
/Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 2 10 CDFW, NMFS

WkC-CCCS-
25.1.2.2 Action Step

Water Diversion
/Impoundment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 3 30

NMFS, RCD, RWQCB, Water 
Agencies

WkC-CCCS-
25.1.2.3 Action Step

Water Diversion
/Impoundment

Improve coordination between agencies and others to address season of diversion, 
off-stream reservoirs, bypass flows protective of salmonids and their habitats, and 
avoidance of adverse impacts caused by water diversion (CDFG 2004). 3 60 CDFW, RCD, Water Agencies

WkC-CCCS-
25.1.3

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to the estuary (impaired quality and extent)

WkC-CCCS-
25.1.3.1 Action Step

Water Diversion
/Impoundment

Upgrade the existing water rights information system so that water allocations can be 
readily quantified by watershed. 3 10 CDFW, NMFS, RWQCB

WkC-CCCS-
25.1.3.2 Action Step

Water Diversion
/Impoundment

Identify upstream pollution sources which contribute to poor water quality conditions 
in the estuary. 2 5

County Planning, SWRCB, 
Water Agencies

WkC-CCCS-
25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

WkC-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

WkC-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Request that SWRCB review and/or modify water use based on the needs of 
salmonids and authorized diverters (CDFG 2004). 2 5

CDFW, County Planning, RCD, 
RWQCB, Water Agencies

WkC-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 15 NMFS, RWQCB, SWRCB
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CCC Steelhead DPS Rapid Assessment Profile: 
North Coastal Diversity Stratum Populations 
 
Estero Americano 

• Role within DPS: Independent Population 
• Spawner Density Target: 210-423 
• Current Intrinsic Potential:  35.4 IP-km 

 
Drakes Bay Tributaries 

• Role within DPS: Dependent Population 
• Spawner Density Target: N/A 
• Current Intrinsic Potential:   N/A 

 
Pine Gulch 

• Role within DPS: Dependent Population 
• Spawner Density Target: 56-114 adults 
• Current Intrinsic Potential: 9.7  IP-km 

Redwood Creek (Marin County) 
• Role within DPS: Dependent Population 
• Spawner Density Target: 38-78 adults 
• Current Intrinsic Potential: 6.7  IP-km 

 

Abundance and Distribution 
There has been no sampling or recent documentation of steelhead in Estero Americano; however, 
infrequent sampling in Drakes Bay tributaries has documented low to moderate numbers of 
juvenile steelhead.  Ongoing annual monitoring by the National Park Service (NPS) in Pine Gulch 
and Redwood Creek has documented moderate numbers of multiple life stages of steelhead.   
 
There is a paucity of information on the abundance of steelhead in the small tributaries to Drakes 
Bay; however, juvenile steelhead have been observed in East Schooner Creek, Home Ranch Creek, 
Glenbrook Creek, Muddy Hollow Creek, Laguna Creek, Coast Camp Creek, and Coast Creek 
(Brannon Ketchum and Michael Reichmuth, NPS, personal communications, 2013).  During the 
past decade, the NPS has completed several projects designed to enhance the steelhead 
populations in these streams, including the replacement of culverts with bridges on East Schooner 
Creek, Home Ranch Creek, and Laguna Creek, restoration of the Estero de Limantour, removal 
of the Muddy Hollow dam, and riparian fencing on Home Ranch Creek.    
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The NPS reports that steelhead habitat extends from the mouth of Pine Gulch Creek upstream 
approximately 6.1 miles on the mainstem, and that the creek’s two largest tributaries, McCurdy 
Creek and McCormick Creek, also provide steelhead habitat (NPS 2005).  Carlisle et al. (2011) 
reports that average densities of young-of-year steelhead in pool, riffle, and flatwater habitats of 
Pine Gulch Creek were 0.32, 0.30 and 1.12 fish/m2 during the years 2005-2007, and were 0.45, 0.32 
and 0.08 fish/m2 in 2008.   Although the Park Service does not report densities of older (age 1+) 
steelhead, Carlisle et al. (2011) states that at six study sites in 2008, a total of 355 young-of-year 
and 72 age 1+ steelhead were caught.     
 
Carlisle et al. (2011) reports that average densities of young-of-year steelhead in pool, riffle, and 
flatwater habitats of Redwood Creek were 0.39, 0.09 and 0.25  fish/m2 during the years 2005-2007, 
and were 0.47, 0.05 and 0.43  fish/m2 in 2008 (Carlisle et al. 2011).  Although the Park Service does 
not report densities of older (age 1+) steelhead, Carlisle et al. (2011) states that at six study sites in 
2008, a total of 566 young-of-year and 105 age 1+ steelhead were caught.  
 

History of Land Use 
Agriculture has been occurring within Estero Americano watershed since European colonization 
(GRRCD 2007).  Land within the watershed was cleared of native vegetation and used for 
cultivated crops, with potatoes being the primary crop through the late 1800s and early 1900s, 
resulting in erosion and sediment filling the creek channels and the Estero (estuary/lagoon) 
(GRRCD 2007).  Production of potatoes transitioned into barley and wheat, and to hay in the 
1970s (GRRCD 2007).   
 

Current Resources and Land Management 
Today there are only a few small scale hay fields with 80 percent of the land currently being used 
for pasture and rangeland grazing.  The land is mostly comprised of small multigenerational 
family run dairies and livestock ranches (GRRCD 2007).  Annual grasslands and agriculture are 
the primary vegetation cover within the watershed, with about 73 percent cover as annual 
grassland and 17 percent as agriculture.  The Gold Ridge RCD and Marin County RCD along 
with NRCS are working with ranch operators in the watershed to implement best management 
practices to reduce impacts related to ranchland management.  As such, the Gold Ridge RCD has 
developed The Estero Americano Watershed Management Plan and Estero Americano Dairy 
Enhancement Program. 
 
NPS (2004) reports that the Drakes Bay watersheds are part of a system of ranches that date to 
the 19th century and primarily specialized in dairying, cheese, and butter production, although 
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some moved into beef cattle ranching and artichoke farming.  NPS (2004) indicates that these 
ranches were connected by a road that crossed several of the tributaries entering Drakes Bay as 
well as a second road that follows the current path of the Sir Francis Drake Boulevard. Ranches 
in the Drakes Estero watershed also shipped goods from docks on Schooner Bay, Limantour Bay, 
and below Drakes Head Ranch (NPS 2004).  Since the mid-1960s, the area has been managed 
primarily as parkland, although the existing ranch on Home Ranch Creek has continued 
operations.  
 
Except for its lowermost 2 miles, the Pine Gulch Creek watershed is entirely within the Point 
Reyes National Seashore and is essentially managed as wilderness (Brannon Ketchum, National 
Park Service, personal communication, 2013).  The lowermost 2 miles of Pine Gulch Creek is 
privately owned and bordered by five small organic farms.  About 50 percent of the watershed is 
conifer forest; about 22 percent is hardwood woodland; and the remainder of the vegetation cover 
is comprised of shrubs, grassland, and agriculture. 
 
The Redwood Creek watershed is primarily publicly owned, except for 5 percent of the watershed 
including roads (managed by the California Department of Transportation, Marin County, and 
local service districts) and private properties in the communities of Muir Beach, Muir Woods 
Park, and Green Gulch Farm (Stillwater Sciences 2009).  About 32 percent of the watershed is 
shrubs; 31 percent is conifer forest; 16 percent is hardwood woodland; and the remainder of the 
vegetation cover is comprised mostly of grassland.  The majority of the Redwood Creek 
watershed is located on NPS and California State Parks land, where recreational activities are the 
primary land use.  Development within the Redwood Creek watershed is primarily associated 
with recreational facilities including parking lots, roads, recreational trails, visitor buildings, and 
toilet facilities serviced by septic systems.  Agricultural development has increased sediment 
delivery into lower Redwood Creek. 
 

Conditions 
Current impaired conditions result directly or indirectly from human activities, and are expected 
to continue until restored and/or the threat acting on the conditions is abated.  Using a Rapid 
Assessment Protocol and existing data, NMFS staff rated 12 potential habitat related conditions 
to determine their effect on five lifestages of steelhead (adult, eggs, summer rearing juveniles, 
winter rearing juveniles, and migratory smolts) in Estero Americano, Drakes Bay, Pine Gulch 
Creek and Redwood Creek (See North Coastal Diversity Stratum Rapid Assessment Stresses 
Results).  The steelhead populations in these streams face markedly different habitat conditions.  
Estero Americano has a general lack of stream habitat complexity and impaired gravel quality 
due to sedimentation and water diversions for small domestic use and agricultural irrigation that 
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appreciably diminish streamflow and the quality of steelhead habitat.  Through NPS restoration 
activities, the tributaries entering Drakes Bay are now effectively without significant 
anthropogenic habitat conditions.  However, because of their small size, the Drakes Bay streams 
contain only modest amounts of steelhead habitat, and the geology and vegetation of the 
Glenbrook Creek, Muddy Hollow Creek and Laguna Creek watersheds appear to support 
relatively low numbers of deep pools, limited large woody debris, and relatively sandy 
substrates.  The lowermost two miles of Pine Gulch Creek has impaired summer streamflow due 
to the cumulative water diversions from bordering agricultural operations.  Although mostly in 
park lands, Redwood Creek has areas with modified channels that lack stream habitat complexity 
mostly due to roads, recreational trails, and levees.  There were no conditions that rated Poor for 
their effects to steelhead life history stages for the North Coastal Diversity Stratum; however, 
those conditions that rated as Fair are identified and discussed in the next section.  
 
Conditions Rated Fair 
Since there were no conditions rated Poor, conditions rated as Fair are discussed below and are 
presented in North Coastal Diversity Stratum Rapid Assessment Stresses Results.  The following 
discussion focuses on those conditions that rated as Fair for their effects to steelhead life history 
stages for the North Coastal Diversity Stratum.  These were: (1) Riparian Vegetation: 
Composition, Cover & Tree Diameter; (2) Estuary: Quality & Extent; (3) Hydrology: Baseflow & 
Passage Flows; (4) Passage/Migration: Mouth or Confluence & Physical Barriers; (5) Habitat 
Complexity:  Percent Primary Pools & Pool/Riffle/Flatwater Ratios; (6) Habitat Complexity:  Large 
Wood & Shelter; (7) Sediment: Gravel Quality & Distribution of Spawning Gravels; and (8) 
Viability: Density, Abundance & Spatial Structure.  Recovery strategies will focus on improving 
these conditions as well as those needed to ensure population viability and functioning 
watershed processes.  
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
Riparian conditions within the Estero Americano watershed are in a degraded state with an 
estimated 45 percent of streams with minimal vegetation, 22 percent with partial vegetation, and 
32 percent abundantly vegetated based on Gold Ridge RCD’s assessment (GRRCD 2007).  Loss of 
high quality riparian vegetation can expose a stream to increased solar radiation, thereby 
increasing water temperatures beyond the tolerance of summer rearing juvenile steelhead.  Low 
quality riparian vegetation can also reduce the supply of potential large woody debris that plays 
an important role in creating rearing (summer and winter) habitat for juvenile steelhead and 
temporary holding areas for adult fish.  Within the Drakes Bay watershed, riparian habitat is 
typically impaired on ranch property experiencing active grazing. 
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Riparian conditions in the Drakes Bay tributaries are essentially unimpaired except near road and 
trail crossings.  Pine Gulch and Redwood creeks riparian conditions are generally not altered to 
a level that poses more than a minor effect to steelhead.    
 
Estuary: Quality & Extent 
Out of the four populations, the estuary in Estero Americano is currently impaired and lacks 
conditions suitable for steelhead.  Severe erosion in the Estero Americano watershed has filled in 
large areas of the estuary, significantly reducing available estuarine habitat and the amount of 
tidal marsh habitat (GRRCD 2007).  Agricultural runoff from dairies and livestock ranches has 
resulted in elevated ammonia levels and anoxic conditions (GRRCD 2007).   The Estero 
Americano estuary is on the RWQCB Clean Water Act section 303(d) list of water quality 
impaired segments for Nutrients and Sedimentation/siltation.   High siltation affects incubating 
eggs, and high nutrient loading can affect summer rearing conditions through affecting 
temperature and levels of oxygen. Turbidity is also considered to be a problem for winter rearing 
smolts affecting foraging ability for food and predator avoidance.  Additionally, all streams in 
the watershed are now mostly intermittent in summer months causing high salinity levels within 
the estuary due to the lack of freshwater input, and elevated ammonia levels and anoxic 
conditions due to agricultural runoff from dairies and livestock ranches (GRRCD 2007).   
 
Pine Gulch and the Drakes Bay tributaries estuary conditions are generally not altered to a level 
that poses more than a minor effect to steelhead.   However, agriculture in lower Pine Gulch alters 
estuarine conditions, especially in the gospel flats area.  Redwood Creek estuary conditions are 
improving due to restoration activities implemented by NPS, including the Big Lagoon and 
Banducci property restoration projects. 
 
Hydrology: Baseflow & Passage Flows 
During summer, streamflows are exceedingly low or non-existent in Estero Americano, and all 
streams within the watershed are intermittent in most years except for Ebabias Creek (GRRCD 
2007).  Because most of the Pine Gulch Creek watershed is within the protected Point Reyes 
National Seashore, its hydrology is largely unimpaired.  However, in the downstream-most three 
km segment of Pine Gulch, several agricultural operations can cumulatively divert streamflow at 
a rate that can exceed the entire summertime streamflow, and these operations routinely cause 
extensive and unnatural variation in daily flows during the low flow season (NPS 2005; NMFS 
2013).  Although Redwood Creek is mostly in park lands, water is diverted directly from 
Redwood Creek and tributaries, including Green Gulch Creek for municipal and agricultural 
purposes (Stillwater Sciences 2010).  The Muir Beach Community Services District operates a well 
on the Redwood Creek floodplain near the Banducci property (Stillwater Sciences 2010), resulting 
in a decrease in flows downstream of the well (J. McKeon, NMFS, personal communication, 2013).  
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During sampling by Smith (Smith 2003) from 1992-2003 at Redwood Creek, the stream was dry 
or intermittent downstream of the  Muir Beach Services District well by late summer in about half 
the years, and the impacts (dry or intermittent with insufficient flow to maintain good dissolved 
oxygen levels) extended downstream to Muir Beach in many years. 
 
Passage/Migration: Mouth of Confluence and Physical Barriers 
Estero Americano and tributaries have impaired passage and migration conditions due to the 
sedimentation of creek channels and lack of flows that affect adult steelhead, juvenile steelhead 
and smolts.    
 
Habitat Complexity:  Percent Primary Pools &Pool/Riffle/Flatwater Ratios Complexity & 
Pool/Riffle Ratios 
Estero Americano and tributaries have altered pool complexity and pool/riffle ratios due to the 
sedimentation, lack of riparian habitat and lack of flows that affect adult steelhead, juvenile 
steelhead and smolts.   Adequate numbers of pools with adequate shelter are specifically lacking 
and are of particular concern in Estero Americano and its tributaries.   
 
Habitat Complexity:  Large Wood & Shelter 
Estero Americano and tributaries have reduced large wood and shelter due to the sedimentation 
of creek channels and lack of riparian habitat that primarily affects adult steelhead, rearing 
juveniles and smolts.  The existing low level of instream cover directly reduces the quality of 
rearing habitat for juvenile steelhead.  Channel simplification due to sedimentation and the loss 
of riparian habitat and large woody debris has also created high velocity flume-like environments 
within creek channels during runoff events.  Such high velocity conditions probably limit the 
number of days that adult steelhead can migrate up these creeks.  
 
Sediment:  Gravel Quality & Distribution of Spawning Gravels 
Estero Americano and tributaries have impaired gravel quality and quantity due to the 
sedimentation of creek channels and lack of riparian habitat that primarily affects adult steelhead, 
rearing juveniles, and smolts.    
 
Viability: Density, Abundance & Spatial Structure 
Estero Americano and its tributaries currently do not support a population of steelhead due to 
impaired riparian, instream, and estuary habitat conditions, including lack of summer flows that 
affect water temperature and quality.  All populations are likely reduced from historic levels, 
although small populations persist in several of the streams. 
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Threats 
The following discussion focuses on those threats that rate as High (See North Coastal Diversity 
Stratum Rapid Assessment Threats Results).  Recovery strategies will focus on ameliorating High 
threats; however, some strategies may address other threat categories when the strategy is 
essential to recovery efforts.  
 
Agriculture 
Although cultivated crops were more widespread throughout the Estero Americano watershed 
historically, today there are only a few small scale hay fields (Gold Ridge RCD 2007).   
Agricultural operations in the lowermost 3 km of Pine Gulch Creek do not appear to have 
significantly affected the creek’s habitat, except for the significant diversion of water during 
summertime.  In some areas agricultural practices occur within the creek’s riparian zone, and 
some channel modification has occurred.  Periodically the landowners erect wire fences across 
the creek to restrict deer access to their properties (Reichmuth, NPS, personal communication, 
2016).  These fences do not pose a problem during summer months; however, they can contribute 
to debris jams and potential injury to migrating adult steelhead during the wintertime (M. 
Reichmuth, NPS, personal communication, 2013).   NPS staff periodically requests that 
landowners remove these fences during winter and early spring.   Agriculture was more 
predominant within Redwood Creek watershed in the 1800s and early 1900s (Stillwater Sciences 
2010).  Green Gulch Farm was established in 1972 on land that had been previously operated as 
a ranch located along Green Gulch Creek, a tributary to lower Redwood Creek (Stillwater 
Sciences 2010).  The farm relies on Green Gulch Creek, its tributaries, and several springs for 
drinking water and irrigation (Stillwater Sciences 2010). 
 
Channel Modification 
Channel modification (e.g., floodplain and riparian removal) has impacted steelhead resources 
within Estero Americano through sedimentation from livestock farming and historical 
agricultural activities.  Simplification of streams through bank revetment and channel 
straightening disconnect streams from their floodplain.  As a result, complex riffle-pool habitats 
needed by summer-rearing juvenile steelhead are lost.  Likewise, winter rearing habitat is 
compromised when steelhead cannot find refugia from high velocities and are flushed from 
headwater reaches into marginal downstream habitat.  Low velocity holding pools needed by 
migrating adult steelhead are also lost.  In many areas, channel modification has caused channel 
incision, over-steepened banks, high erosional forces and gravel embeddedness, and ultimately 
loss of riparian trees.  Redwood Creek has had significant channel modification including grade 
control structures, incision, and bank stabilization.  Pine Gulch also has undergone channel 
modification and incision within the lower reach (NPS 2016). 
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Livestock Farming and Ranching 
Livestock grazing is known to adversely affect salmon and trout populations especially if cattle 
have access to and utilize riparian areas in large numbers for prolonged periods (Ballard and 
Krueger 2005).  Depending on the period of time, and the numbers of animals utilizing these 
areas, cattle may adversely affect steelhead by disrupting spawning or feeding behaviors, 
trampling or smothering redds, and crushing individual juvenile salmonids.  Armour et al. (1991) 
state that livestock grazing can affect the riparian environment by changing and reducing 
vegetation or by eliminating riparian areas through channel widening, channel aggradation or 
lowering the water table.  Moreover, they report that the most apparent effects of livestock 
grazing on fish habitat are the reductions of shade, cover, and terrestrial food supply, and 
resultant increases in stream temperature and sedimentation through bank degradation and soil 
erosion. 
 
Today there are only a few small scale hay fields, with 80 percent of the land currently being used 
for pasture and rangeland grazing; mostly comprised of small multigenerational family run 
dairies and livestock ranches throughout Estero Americano (GRRCD 2007).  Therefore, livestock 
ranching is an ongoing threat to steelhead in Estero Americano although efforts are being 
implemented by ranch owners in coordination with the Gold Ridge RCD to address this threat.  
Most of Drakes Bay watershed is still used for grazing (NPS 2016). 
 
Roads and Railroads 
While road and railroads pose a minor threat to these populations, roads, old railroads and trails 
have interrupted sediment transport, often disconnecting the floodplain and contributing 
sediment to the channel from surface erosion.  Undersized culverts also reduce the availability of 
spawning gravel and increase channel incision, resulting in the risk of failing or causing flow 
diversion down roads.   Roads represent a higher threat for Redwood Creek than other North 
Coastal populations (NPS 2016). 
 
Severe Weather Patterns 
These watersheds experience a Mediterranean-type climate receiving the most precipitation 
during winter months.  Summer streamflows are already pressured by agricultural and 
residential uses; long-lasting drought patterns could pose a significant threat to maintaining 
adequate streamflows and aquatic habitat.  Flooding can contribute positive as well as negative 
changes to streams through the initiation or acceleration of natural processes respectively.   
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Limiting Conditions, Lifestages, and Habitats 
Our analysis of habitat-related conditions indicate that the steelhead populations in these streams  
are currently limited by the availability of juvenile rearing habitat and general lack of deep pools 
and other velocity refugia for winter migrating adult steelhead.  High levels of sediment in the 
substrates within some stream reaches may also affect steelhead densities by reducing the 
survival of incubating eggs, pool volume, and growth rates of juvenile fish deprived of a healthy 
macroinvertebrate forage base.  The limited amount of quality rearing and spawning habitat is 
undoubtedly a major factor limiting presence within Estero Americano.   
 

General Recovery Strategy 
In general, recovery strategies focus on improving conditions and ameliorating conditions and 
the threats discussed above, although strategies that address other indicators may also be 
developed where their implementation is critical to restoring properly functioning habitat 
conditions within the watershed.  The general recovery strategies for the populations in this 
Stratum are discussed below with more detailed and site-specific recovery actions provided in 
North Coastal Diversity Stratum Rapid Assessment Recovery Actions Table. 
 
Efforts to recover steelhead populations in these watersheds at varying degrees should focus on 
the following: (1) conserving (Drakes Bay tributaries, Redwood Creek) and restoring (Americano 
and Pine Gulch Creek) streamflows; (2) restoring complex pool habitats by increasing large 
woody debris and/or boulder structures; (3) restoring the integrity of riparian habitats (Estero 
Americano); (4) reducing the incidence of stream sedimentation by mapping and then treating 
agriculture, road and trail related sediment sources (Estero Americano, Redwood Creek); (5) 
improving stream water quality conditions (turbidity, sediment, and/or toxicity); and (6) 
improving the quality and extent of freshwater lagoon and estuarine habitats within the Estero 
Americano lagoon/estuary and Estero Americano. Watershed assessments, plans and programs 
(i.e., The Estero Americano Watershed Management Plan) that assess/address threats to steelhead 
habitat should continue to be developed and implemented.  A project in the lower Pine Gulch 
Creek watershed that will reduce the amount of water diverted from the creek during summer 
and early fall should be promoted and implemented.  Specific strategies for Redwood Creek 
should include strategies to promote a return of natural stream function with a focus on removing 
bank controls and adding large woody debris (NPS 2016). 
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Riparian Vegetation: Composition, Cover & Tree Diameter F F

Estuary: Quality & Extent G F G G

Velocity Refuge: Floodplain Connectivity G G G

Hydrology: Redd Scour VG

Hydrology: Baseflow & Passage Flows VG VG F F

Passage/Migration: Mouth or Confluence & Physical Barriers G F G G

Habitat Complexity: Percent Primary Pools & Pool/Riffle/Flatwater Ratios F F F

Habitat Complexity: Large Wood & Shelter F F F F

Sediment: Gravel Quality & Distribution of Spawning Gravels F F F G

Viability: Density, Abundance & Spatial Structure F F F

Water Quality: Temperature G G

Water Quality: Turbidity & Toxicity G G G G
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CCC Steelhead DPS: North Coastal Diversity Stratum (Estero Americano/Drakes Bay/Pine Gulch/Redwood)

Steelhead Life History Stages

Habitat & Population Condition Scores By Life Stage:

Adults Eggs

Summer-

Rearing 

Juveniles

Winter-

Rearing 

Juveniles

Smolts

VG = Very Good

G = Good

F = Fair    

P = Poor
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Agriculture L L L L L L L L L L

Channel Modification L L L L L L L L L L L

Disease, Predation, and Competition L L L L L L L L L

Fire, Fuel Management, and Fire Suppression L L L L L L L L L L

Livestock Farming and Ranching M L L L L M L M L L

Logging and Wood Harvesting L L L L L L L L L L

Mining L L L L L L L L L L

Recreational Areas and Activities L L L L L L L L L L

Residential and Commercial Development L L L L L L L L L L

Roads and Railroads L L L L L L L M L L

Severe Weather Patterns L L L L H L L L L L L

Water Diversions and Impoundments L M L L H L L L L M L L

Fishing and Collecting L

Hatcheries and Aquaculture L L L

Stresses

Threat Scores

L: Low

M: Medium

H: High
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 Estero Americano, Central California Coast Steelhead (North Coastal) Recovery Actions

EAmer-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

EAmer-CCCS-
1.1.1

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

EAmer-CCCS-
1.1.1.1 Action Step Estuary Develop and implement estuary rehabilitation and enhancement strategies. 3 10

California Coastal 
Conservancy, Gold Ridge 
RCD, Marin RCD, Private 
Landowners

EAmer-CCCS-
1.1.1.2 Action Step Estuary

Restore estuarine wetlands and sloughs, and improve prey abundance by increasing 
shoreline perimeter and planting native emergent and riparian species to improve 
foraging and cover. 2 10

California Coastal 
Conservancy, CDFW, Gold 
Ridge RCD, Marin RCD, 
Private Landowners

EAmer-CCCS-
1.1.2

Recovery 
Action Estuary Increase rate of lagoon formation and/or freshwater conversion

EAmer-CCCS-
1.1.2.1 Action Step Estuary

Restore estuary function by increasing in-stream flow in Estero Americano Creek 
and tributaries that will provide greater freshwater input into the estuary. 2 20

CDFW, Gold Ridge RCD, 
Marin RCD, NMFS, Private 
Landowners

EAmer-CCCS-
1.1.2.2 Action Step Estuary

Improve estuarine water quality by identifying and addressing upstream pollution 
sources which contribute to poor water quality conditions in the estuary 2 10

CDFW, Gold Ridge RCD, 
Marin RCD, NCRWQB, NRCS, 
Private Landowners

EAmer-CCCS-
1.1.3

Recovery 
Action Estuary Improve the quality of each estuarine habitat zone

EAmer-CCCS-
1.1.3.1 Action Step Estuary Restore estuary function by reducing fine sediment input from the upper watershed. 3 30

Gold Ridge RCD, Marin RCD, 
NCRWQB, NRCS, Private 
Landowners

EAmer-CCCS-
1.1.3.2 Action Step Estuary

Monitor the habitat use of various life stages of steelhead in the Estero Americano 
estuary and associated wetlands. 2 10

CDFW, Gold Ridge RCD, 
Marin RCD, NMFS

EAmer-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

EAmer-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

EAmer-CCCS-
3.1.1.1 Action Step Hydrology Develop cooperative projects with private landowners to conserve summer flows 3 5

CDFW, Gold Ridge RCD, 
Marin RCD, NMFS, NOAA RC, 
NRCS,  Private Landowners, 
RCD

EAmer-CCCS-
3.1.1.2 Action Step Hydrology

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 3 20

Gold Ridge RCD, NMFS, 
NOAA RC, NRCS, Private 
Landowners, SWRCB

EAmer-CCCS-
3.1.1.3 Action Step Hydrology

Low in-stream flow should be addressed by increasing summer baseflows during the 
low rainfall seasons especially in reaches impacted by water diversions and by 
increasing riparian protection and restoration, erosion control, and employing best 
management practices that encourage permeability and infiltration. 2 20

CDFW, Gold Ridge RCD, 
Marin RCD, NMFS, NOAA RC, 
NRCS, Private Landowners

EAmer-CCCS-
3.1.1.4 Action Step Hydrology

Work with recovery partners to ensure that patterns of water runoff, including surface 
and subsurface drainage, should match, to the greatest extent possible, the natural 
hydrologic pattern for the watershed in timing, quantity, and quality. 2 20

CDFW, Gold Ridge RCD, 
Marin RCD,  Private 
Landowners, Sonoma County

EAmer-CCCS-
3.2 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
EAmer-CCCS-
3.2.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

EAmer-CCCS-
3.2.1.1 Action Step Hydrology

Promote off-channel storage to reduce impacts of water diversion (e.g. storage 
tanks for rural residential users). 3 20

Marin County, Marin RCD, 
NPS, State Parks

EAmer-CCCS-
3.2.1.2 Action Step Hydrology Identify and eliminate depletion of summer base flows from unauthorized water uses. 2 30

CDFW, DWR, Marin County, 
Marin RCD, NMFS, RWQCB, 
SWRCB

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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 Estero Americano, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

EAmer-CCCS-
3.2.1.3 Action Step Hydrology

Improve coordination between agencies and others to address season of diversion, 
off-stream reservoirs, bypass flows protective of steelhead and their habitats, and 
avoidance of adverse impacts caused by water diversion (CDFG 2004). 3 60

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW, Farm 
Bureau, Gold Ridge RCD, 
Marin County, Marin RCD, 
NRCS, RWQCB, Sonoma 
County, SWRCB

EAmer-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

EAmer-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

EAmer-CCCS-
5.1.1.1 Action Step Passage Develop and implement plan to address fish passage barriers within Ebabias Creek. 2 10

CDFW, Gold Ridge RCD, 
NMFS, NOAA RC,  Private 
Landowners

EAmer-CCCS-
5.1.1.2 Action Step Passage

Develop and implement plan to address fish passage barriers within Estero 
Americano Creek. 2 10

California Coastal 
Conservancy, CDFW, Gold 
Ridge RCD, Marin RCD, 
NMFS, NRCS, Private 
Landowners

EAmer-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

EAmer-CCCS-
7.1.1

Recovery 
Action Riparian Improve riparian conditions

EAmer-CCCS-
7.1.1.1 Action Step Riparian

Prioritize and fence riparian areas from grazing (using fencing standards that allow 
other wildlife to access the stream). 2 20

California Coastal 
Conservancy, CDFW, Gold 
Ridge RCD, Marin RCD, 
NCRWQB, NRCS, Private 
Landowners

EAmer-CCCS-
7.1.1.2 Action Step Riparian

Identify and implement riparian enhancement projects where current canopy density 
and diversity are inadequate and site conditions are appropriate to: initiate tree 
planting and other vegetation management to encourage the development of a 
denser more extensive riparian canopy. 3 10

California Coastal 
Conservancy, CDFW, Gold 
Ridge RCD, Marin RCD, 
NRCS, Private Landowners

EAmer-CCCS-
7.1.1.3 Action Step Riparian Locate water sources away from riparian areas. 2 20

California Coastal 
Conservancy, Gold Ridge 
RCD, Marin RCD, NCRWQB, 
NRCS, Private Landowners

EAmer-CCCS-
7.1.1.4 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers. 3 20

California Coastal 
Conservancy, Gold Ridge 
RCD, Marin RCD, NCRWQB, 
NRCS, Private Landowners

EAmer-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

EAmer-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

EAmer-CCCS-
8.1.1.1 Action Step Sediment Address high and medium priority sediment delivery sites 2 20

California Coastal 
Conservancy, Gold Ridge 
RCD, Marin RCD, NCRWQB, 
NRCS, State Parks

EAmer-CCCS-
8.1.1.2 Action Step Sediment Establish and/or maintain continuous native riparian buffers. 3 60

California Coastal 
Conservancy, CDFW, Gold 
Ridge RCD, Marin RCD, 
NCRWQB, NRCS, State Parks

EAmer-CCCS-
8.1.1.3 Action Step Sediment

Fence riparian areas from grazing (using fencing standards that allow other wildlife 
to access the stream). 3 30

California Coastal 
Conservancy, Gold Ridge 
RCD, Marin RCD, NCRWQB, 
NRCS, Private Landowners

EAmer-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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 Estero Americano, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

EAmer-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream water quality conditions

EAmer-CCCS-
10.1.1.1 Action Step Water Quality

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 3 60

California Coastal 
Conservancy, Gold Ridge 
RCD, Marin County, Marin 
RCD, NRCS, Private 
Landowners, Sonoma County

EAmer-CCCS-
10.2 Objective Water Quality Address the inadequacy of existing regulatory mechanisms.
EAmer-CCCS-
10.2.1

Recovery 
Action Water Quality Improve stream water quality conditions

EAmer-CCCS-
10.2.1.1 Action Step Water Quality

Evaluate and reduce nutrient and pathogen loading from upstream areas to minimize 
oxygen demand in lower Estero Americano Creek. 2 2

California Coastal 
Conservancy, Gold Ridge 
RCD, Marin RCD, NCRWQB, 
NRCS, Private Landowners

EAmer-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

EAmer-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

EAmer-CCCS-
12.1.1.1 Action Step Agriculture

Incentive programs and incentive-based approaches should be explored for 
landowners who conduct operations in a manner compatible with steelhead recovery 
requirements. 3 20

California Coastal 
Conservancy, CDFW, Gold 
Ridge RCD, Marin County, 
NCRWQB, NRCS, Private 
Landowners, SWRCB

EAmer-CCCS-
12.1.1.2 Action Step Agriculture

Encourage and assist the NRCS and RCDs to increase the number of landowners 
participating in sediment reduction planning and implementation. 3 20

California Coastal 
Conservancy, CDFW, Gold 
Ridge RCD, Marin RCD, 
NCRWQB, NRCS, Private 
Landowners, SWRCB

EAmer-CCCS-
12.1.1.3 Action Step Agriculture

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 20

California Coastal 
Conservancy, CDFW, Gold 
Ridge RCD, Marin RCD, 
NCRWQB, NRCS, Private 
Landowners

EAmer-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

EAmer-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

EAmer-CCCS-
18.1.1.1 Action Step Livestock

Continue to implement recommendations within The Estero Americano Watershed 
Management Plan (GRRCD 2007) and the Estero Americano Dairy Enhancement 
Program. 2 20

California Coastal 
Conservancy, Gold Ridge 
RCD, Marin RCD, NRCS, 
Private Landowners, SWRCB

EAmer-CCCS-
18.1.1.2 Action Step Livestock

Incentive programs and incentive-based approaches should be explored for 
landowners who conduct operations in a manner compatible with steelhead recovery 
requirements. 3 20

California Coastal 
Conservancy, CDFW, Gold 
Ridge RCD, Marin County, 
NCRWQB, NRCS, Private 
Landowners, SWRCB

EAmer-CCCS-
18.1.1.3 Action Step Livestock

Encourage and assist the NRCS and RCDs to increase the number of landowners 
participating in sediment reduction planning and implementation. 3 20

California Coastal 
Conservancy, CDFW, Gold 
Ridge RCD, Marin RCD, 
NCRWQB, NRCS, Private 
Landowners, SWRCB

EAmer-CCCS-
18.1.2

Recovery 
Action Livestock Prevent or minimize impairment to the estuary (impaired quality and extent)

EAmer-CCCS-
18.1.2.1 Action Step Livestock

Continue to implement recommendations within The Estero Americano Watershed 
Management Plan (GRRCD 2007). 3 20

California Coastal 
Conservancy, Gold Ridge 
RCD, Marin RCD, NRCS, 
Private Landowners

EAmer-CCCS-
18.1.3

Recovery 
Action Livestock

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool riffle ratio)
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 Estero Americano, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

EAmer-CCCS-
18.1.3.1 Action Step Livestock

Continue to implement recommendations within The Estero Americano Watershed 
Management Plan (GRRCD 2007). 3 20

California Coastal 
Conservancy, Gold Ridge 
RCD, Marin RCD, Private 
Landowners, SWRCB

EAmer-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

EAmer-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

EAmer-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns Work with water users to minimize depletion of summer base flows. 3 20

CDFW, Gold Ridge RCD, 
Marin RCD, NCRWQB, Private 
Landowners, SWRCB

EAmer-CCCS-
24.2 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

EAmer-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

EAmer-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Encourage SWRCB to bring illegal water diverters and out-of-compliance diverters 
into compliance with State law. 3 60

CDFW, Marin County, Sonoma 
County, SWRCB
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 Drakes Bay Tributaries, Central California Coast Steelhead (North Coastal) Recovery Actions

DrB-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DrB-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

DrB-CCCS-
11.1.1.1 Action Step Viability Conduct adult and juvenile monitoring to inform recovery criteria. 2 5 NPS

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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Pine Gulch Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

PGC-CCCS-
25.1 Objective

Water 
Diversion/Imp
oundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PGC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)

PGC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/Impou
ndment

Implement the Pine Gulch Creek Watershed Enhancement Project. The proposed 
project includes appropriation of water to storage during the winter season, 
controlled riparian diversion between April and July 1, and no diversion between July 
1 and December 15 of each year. 2 20

Marin County, NMFS, NPS, 
Private Landowners, SWRCB

PGC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/Impou
ndment

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 3 25 CDFW, NMFS, NPS, RWQCB

PGC-CCCS-
25.2 Objective

Water 
Diversion/Imp
oundment Address the inadequacy of existing regulatory mechanisms

PGC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/Impou
ndment

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

PGC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/Impou
ndment

Develop off channel water storage for farming operation within the watershed to 
increase summer pool habitat in the lower portion of the watershed. 2 30

California Coastal 
Conservancy, CDFW, Marin 
County, NPS, Private 
Landowners, State Water 
Resources Control Board

PGC-CCCS-
25.2.2

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize reduced density, abundance, and diversity

PGC-CCCS-
25.2.2.1 Action Step

Water 
Diversion/Impou
ndment Adequately screen water diversions to prevent juvenile salmonid mortalities. 2 100

Marin County, NMFS, NPS, 
Private Landowners

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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 Redwood Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

RedC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
1.1.1

Recovery 
Action Estuary Improve the quality and extent of freshwater lagoon habitat

RedC-CCCS-
1.1.1.1 Action Step Estuary Enhance and restore estuary function by improving complex habitat features. 2 10 Marin County, NPS
RedC-CCCS-
1.1.1.2 Action Step Estuary

Continue restoration efforts on Big Lagoon to benefit salmonids during all life stages 
and seasons. 2 10 NPS

RedC-CCCS-
1.1.1.3 Action Step Estuary

Where appropriate, remove structures and/or modify practices which impair or 
reduce the historical tidal prism and/or estuarine function where feasible and where 
benefits to salmonids and/or the estuarine environment are predicted. 2 60 NPS

RedC-CCCS-
1.1.1.4 Action Step Estuary

Support efforts of NPS to restore functional floodplain and lagoon habitat in the 
lower portion of the watershed. 2 60

Marin County, Marin RCD, 
NPS

RedC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

RedC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Delineate reaches possessing both potential winter rearing habitat and floodplain 
areas. 2 20 NPS

RedC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Target habitat restoration and enhancement that will function between winter base 
flow and flood stage. 2 60

CDFW, Marin County, Marin 
RCD, NMFS, NPS

RedC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats. 2 60

Marin County, Marin RCD, 
NPS

RedC-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Identify potential sites for construction/restoration of alcoves, backwaters, etc. based 
on land use and geomorphic constraints. 2 60

Marin County, Marin RCD, 
NPS

RedC-CCCS-
2.1.1.5 Action Step

Floodplain 
Connectivity

Support efforts to remove levees on the Banducci property to create backwater and 
alcove habitat by having the county raise the lower section of Muir Woods road 
where it meets Highway One. Raising the road will address flooding and create vital 
off channel habitat in this section of creek. Coordinate with the NMFS and/or CDFW 
geomorphologist on design features and implementation techniques. 2 10 Marin County, NPS

RedC-CCCS-
2.1.1.6 Action Step

Floodplain 
Connectivity Restore connectivity and enhance habitat in Green Gulch. 2 10

CDFW, NOAA RC, NPS, 
Private Landowners

RedC-CCCS-
2.1.1.7 Action Step

Floodplain 
Connectivity

Continue to monitor restored reaches in the “Bowling Alley” and “Upper Alley”  
sections to promote off channel habitat formation. Consult with NMFS and or CDFW 
geomorphologist before and during the design and implementation phase. 3 20 NPS

RedC-CCCS-
2.2 Objective

Floodplain 
Connectivity Address the inadequacy of existing regulatory mechanisms

RedC-CCCS-
2.2.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

RedC-CCCS-
2.2.1.1 Action Step

Floodplain 
Connectivity

Encourage landowners to restore historical floodplains or offchannel habitats through 
conservation easements, etc. 2 60 Marin County, NPS

RedC-CCCS-
2.2.1.2 Action Step

Floodplain 
Connectivity

Minimize urban development of any kind in existing areas with floodplains or off 
channel habitats 2 60 Marin County, NPS

RedC-CCCS-
2.2.1.3 Action Step

Floodplain 
Connectivity

Purchase land/conservation easements to encourage the re-establishment and/or 
enhancement of natural riparian communities. 3 60 CDFW, NMFS, NPS, USFWS

RedC-CCCS-
2.2.1.4 Action Step

Floodplain 
Connectivity

Evaluate, develop solutions and implement immediate needs to address problems 
resulting from channelization. 3 10

Marin County, Marin RCD, 
NPS

RedC-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

RedC-CCCS-
3.1.1.1 Action Step Hydrology Assess and map water diversions (CDFG 2004). 2 5

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
3.1.1.2 Action Step Hydrology

Investigate channel incision effects on groundwater storage, streamflow and 
floodplain processes; prioritize, implement and monitor actions intended to reverse 
these processes. 2 5

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
3.1.1.3 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition change of use and California Water Code §1707 
(CDFG 2004). 2 60

CDFW, DWR, NPS, RWQCB, 
State Parks, SWRCB

CommentRecovery PartnerAction ID Level
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 Redwood Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

RedC-CCCS-
3.2 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
RedC-CCCS-
3.2.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

RedC-CCCS-
3.2.1.1 Action Step Hydrology

Maintain water operations agreements between NPS, CDFW, and MBCSD to 
operate in a manner that does not alter summer surface flow 2 60

CDFW, MBCSD, NPS, State 
Parks

RedC-CCCS-
3.2.1.2 Action Step Hydrology

Promote off-channel storage to reduce impacts of water diversion (e.g. storage 
tanks for rural residential users). 2 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
3.2.1.3 Action Step Hydrology

Promote conjunctive use of water with water projects whenever possible to maintain 
or restore salmonid habitat. 2 60

Marin County, Marin RCD, 
NPS, NRCS, State Parks

RedC-CCCS-
3.2.1.4 Action Step Hydrology Identify and eliminate depletion of summer base flows from unauthorized water uses. 2 30

CDFW, DWR, Marin County, 
Marin RCD, NMFS, NPS, 
RWQCB, SWRCB

RedC-CCCS-
3.2.1.5 Action Step Hydrology

Improve coordination between agencies and others to address season of diversion, 
off-stream reservoirs, bypass flows protective of salmonids and their habitats, and 
avoidance of adverse impacts caused by water diversion. 3 60

CA Coastal Commission, 
CDFW, DWR, Farm Bureau, 
Marin County, Marin RCD, 
NPS, RWQCB, State Parks, 
SWRCB

RedC-CCCS-
3.2.2

Recovery 
Action Hydrology Improve passage flows

RedC-CCCS-
3.2.2.1 Action Step Hydrology

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 2 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
3.2.2.2 Action Step Hydrology

Evaluate requests for on-stream dams above salmonid migratory reaches for effects 
on the natural hydrograph and the supply of spawning gravel for recruitment 
downstream. 3 60

CDFW, DWR, NMFS, NPS, 
RWQCB, SWRCB

RedC-CCCS-
3.2.2.3 Action Step Hydrology Encourage use of the most recent update of NMFS' Water Diversion Guidelines. 3 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency (BFW 0-10 meters)

RedC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Incorporate large woody material into stream bank protection projects, where 
appropriate. Do not use aqua logs (cylindrical concrete rip rap). 3 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Place unsecured LWD in the stream and monitor how it is distributed in the 
watershed. 2 10

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity Install properly sized large woody debris to appropriate viability table targets. 2 20

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Assess and prioritize restoration of channelized sections to enhance pool depths in 
Redwood Creek through Muir Woods while maintaining the historic resource to the 
greatest degree possible. 2 10

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD and shelters

RedC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Evaluate the potential and specific locations (e.g. State and Federal lands) for the re-
location and re-introduction of beaver populations 2 10

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter 

RedC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase shelters in 75% of streams across the watershed to improve conditions for 
adults, and winter/summer rearing juveniles 2 20

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
6.2 Objective

Habitat 
Complexity Address the inadequacy of existing regulatory mechanisms

RedC-CCCS-
6.2.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD and shelters

RedC-CCCS-
6.2.1.1 Action Step

Habitat 
Complexity

Educate landowners, land managers, and County and municipal staffs on the 
importance of LWD to salmonid survival and recovery and watershed processes. 3 20

Marin County, Marin RCD, 
NPS, Private Landowners, 
State Parks

RedC-CCCS-
6.2.1.2 Action Step

Habitat 
Complexity

Implement education programs and modify policies and procedures to improve 
riparian corridor protection, maintain channel integrity, implement alternatives to hard 
bank protection, and retain large woody debris. 3 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
6.2.1.3 Action Step

Habitat 
Complexity

Fully implement the Programmatic Section 7 consultation for restoration projects 
administered by the NOAA Restoration Center that permits placement of instream 
large woody debris. 3 60

Marin County, Marin RCD, 
NMFS, NOAA RC, NPS, State 
Parks
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 Redwood Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

RedC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

RedC-CCCS-
7.1.1.1 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, etc.), 
prioritize and develop riparian habitat reclamation and enhancement programs 
(CDFG 2004). 3 20 NPS, State Parks

RedC-CCCS-
7.1.1.2 Action Step Riparian

Fence riparian areas from grazing (using fencing standards that allow other wildlife 
to access the stream). 2 20

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
7.1.1.3 Action Step Riparian Locate water sources away from riparian areas. 2 60

Marin County, NPS, State 
Parks

RedC-CCCS-
7.1.1.4 Action Step Riparian Plant native vegetation to promote streamside shade. 3 20

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
7.1.1.5 Action Step Riparian

Promote bio-engineering solutions as appropriate (e.g. where critical infrastructure is 
located) for bank hardening projects. 3 60

CDFW, Marin County, Marin 
RCD, NMFS, NPS, State Parks

RedC-CCCS-
7.1.2

Recovery 
Action Riparian Improve tree diameter

RedC-CCCS-
7.1.2.1 Action Step Riparian

Increase tree diameter within 55% of watershed to achieve optimal riparian forest 
conditions (55 - 69% Class 5 & 6 tree) 2 30 Marin County, MMWD, NPS

RedC-CCCS-
7.1.2.2 Action Step Riparian

Improve the structure and composition of riparian areas to provide shade, large 
woody debris input, nutrient input, bank stabilization, and other salmonid needs. 2 20 Marin County, MMWD, NPS

RedC-CCCS-
7.1.2.3 Action Step Riparian

Encourage programs to purchase land/conservation easements to re-establish and 
enhance natural riparian communities. 2 10 Marin RCD, MMWD, NPS

RedC-CCCS-
7.2 Objective Riparian Address the inadequacy of existing regulatory mechanisms
RedC-CCCS-
7.2.1

Recovery 
Action Riparian Improve riparian conditions

RedC-CCCS-
7.2.1.1 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 3 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
7.2.1.2 Action Step Riparian

Review and develop preferred protocols for Pierce's Disease Control that would 
maintain a native riparian corridor and develop an outreach program (CDFG 2004). 3 60

Marin County, NPS, State 
Parks

RedC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

RedC-CCCS-
8.1.1.1 Action Step Sediment

Conduct road and sediment reduction assessments to identify sediment-related and 
runoff-related problems and determine level of hydrologic connectivity. 2 5

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
8.1.1.2 Action Step Sediment Address high and medium priority sediment delivery sites 2 20

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
8.1.1.3 Action Step Sediment

Decommission riparian road systems and/or upgrade roads (and skid trails on 
forestlands) that deliver sediment into adjacent watercourses (CDFG 2004). 2 10

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
8.1.1.4 Action Step Sediment Establish and/or maintain continuous native riparian buffers. 3 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
8.1.1.5 Action Step Sediment

Fence riparian areas from grazing (using fencing standards that allow other wildlife 
to access the stream). 3 30

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
8.2 Objective Sediment Address the inadequacy of existing regulatory mechanisms
RedC-CCCS-
8.2.1

Recovery 
Action Sediment Improve instream gravel quality

RedC-CCCS-
8.2.1.1 Action Step Sediment

Limit winter use of unsurfaced roads and recreational trails by unauthorized vehicles 
to decrease fine sediment loads. 3 60

Marin County, NPS, State 
Parks

RedC-CCCS-
8.2.1.2 Action Step Sediment

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 3 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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 Redwood Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

RedC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream water quality conditions

RedC-CCCS-
10.1.1.1 Action Step Water Quality

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 10 NPS, State Parks

RedC-CCCS-
10.1.1.2 Action Step Water Quality

Improve riparian and instream conditions in rearing habitats by establishing riparian 
protection zones that extend the distance of a site potential tree height from the outer 
edge of a channel, and by adding LWD. 2 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
10.1.1.3 Action Step Water Quality

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 3 60

Marin County, NPS, State 
Parks

RedC-CCCS-
10.2 Objective Water Quality Address the inadequacy of existing regulatory mechanisms
RedC-CCCS-
10.2.1

Recovery 
Action Water Quality Improve stream water quality conditions

RedC-CCCS-
10.2.1.1 Action Step Water Quality

Evaluate and reduce nutrient and pathogen loading from upstream areas to minimize 
oxygen demand in lower Redwood Creek. 2 2 NPS

RedC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
11.1.1

Recovery 
Action Viability Increase density, abundance, spatial structure and diversity

RedC-CCCS-
11.1.1.1 Action Step Viability

Conduct upslope watershed assessments to define limiting factors. Encourage all 
major landowners to participate 2 20 CDFW, NPS

RedC-CCCS-
11.1.1.2 Action Step Viability Conduct an instream habitat assessment to develop restoration recommendations 2 60 NPS
RedC-CCCS-
11.1.1.3 Action Step Viability

Develop and implement a monitoring program to evaluate the performance of 
recovery efforts. 2 10 CDFW, MMWD, NMFS, NPS

RedC-CCCS-
11.1.1.4 Action Step Viability

Continue to rescue juvenile salmonids with existing permittees that are under an 
imminent risk of stranding and mortality and relocate to suitable habitat when 
deemed appropriate by NMFS and CDFW 2 10 CDFW, MMWD, NMFS, NPS

RedC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment of floodplain connectivity (impaired quality and 
extent)

RedC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Conduct education with public works staff in this area relative to Fishnet 4C Roads 
Manual or a more recent manual. 2 20 NPS

RedC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Where feasible, remove obsolete bank stabilization structures from the channel 
which contribute to channel incision and reduced habitat complexity. 3 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Minimize additional channel modification or utilize BMP's to address flood control or 
bank stabilization issue 3 60

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 3 20

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. except where critical 
infrastructure is located) for bank hardening projects. 3 20 Marin County, NPS

RedC-CCCS-
13.1.1.6 Action Step

Channel 
Modification Restore habitat complexity in modified channel areas 2 10

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
15.1 Objective

Fire/Fuel 
Management

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize adverse alterations to riparian species composition and 
structure

RedC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Identify historical fire frequency, intensities and durations and manage fuel loads in a 
manner consistent with historical parameters. 3 60 NPS, State Parks

RedC-CCCS-
15.1.1.2 Action Step

Fire/Fuel 
Management

Conduct fuel load monitoring and compare the results to estimated historical fuel 
loads. 3 10 NPS, State Parks

RedC-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

RedC-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management Avoid use of aerial fire retardants and foams within 300 feet of riparian areas. 2 50 NPS, State Parks

RedC-CCCS-
15.1.2.2 Action Step

Fire/Fuel 
Management

Immediately implement appropriate sediment control measures following completion 
of fire suppression while firefighters and equipment are on site. 2 100 NPS, State Parks
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 Redwood Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

RedC-CCCS-
21.1 Objective Recreation

Address the present of threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
21.1.1

Recovery 
Action Recreation

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

RedC-CCCS-
21.1.1.1 Action Step Recreation Evaluate trail crossings to ensure bridges are constructed to support horses. 2 50 NPS, State Parks
RedC-CCCS-
21.1.1.2 Action Step Recreation Eliminate horse access to creeks for watering or as fords. 2 20 NPS, State Parks
RedC-CCCS-
21.1.1.3 Action Step Recreation

Increase education to the equestrian community regarding impacts to riparian and 
instream habitat from horse manure and hooves. 3 10 NPS, State Parks

RedC-CCCS-
21.1.1.4 Action Step Recreation

Recreational trails should be set back from the creek and built to reduce erosion and 
minimize stream crossings. 2 50 NPS, State Parks

RedC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

RedC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Re-evaluate high and high-moderate priority treatment recommendations for roads 
from the PWA assessment and implement recommended treatments if they are still 
relevant.  If not, reassess and make new recommendations for treatment.  Urge and 
support decommissioning when feasible. 2 10 NPS, State Parks, MMWD

RedC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 50 NPS, State Parks, MMWD

RedC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

RedC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

NMFS and other stakeholders will work with RCD or NRCS to encourage hiring of 
consultants to conduct road assessments. 2 50

NPS, State Parks, MMWD, 
NMFS, RCD, NRCS

RedC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Address sediment sources from road networks and other actions that deliver 
sediment to stream channels. 2 50

NPS, State Parks, MMWD, 
NMFS, RCD

RedC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 10 years, prioritizing high risk 
areas in historical habitats. 3 10 NPS, State Parks, MMWD

RedC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to the estuary (impaired quality and extent)

RedC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Support efforts to remove levees on the Banducci property to create backwater and 
alcove habitat by having the county raise the lower section of Muir Woods road 
where it meets Highway One. Raising the road will address flooding and create vital 
off channel habitat in this section of creek. Coordinate with the NMFS and/or CDFW 
geomorphologist on design features and implementation techniques. 2 30 NPS

RedC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Remove levees along Pacific Way. Address issues with culverts, road network, and 
development within the Big Lagoon Area. 2 10 NPS

RedC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

RedC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

RedC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 3 100 NPS

RedC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

RedC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

RedC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Work with NPS and State Parks on emergency drought operations and contingency 
plans (i.e. fish rescues etc.) 2 60

Marin County, Marin RCD, 
NPS, State Parks
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 Redwood Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

RedC-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns

Work with CDFW, County and knowledgeable biologists to develop drought 
emergency rules that consider the life history requirements of salmonids and adopt 
implementation agreements regarding contingency efforts. 3 100

Marin County, Marin RCD, 
NPS, State Parks

RedC-CCCS-
24.1.1.3 Action Step

Severe 
Weather 
Patterns

Work with water managers on regulated streams to assure adequate and proper 
consideration is given to fish needs. Develop agreements, which will minimize water-
use conflicts and impacts on fish and wildlife resources during drought conditions. 2 60

CDFW, DWR, Marin County, 
Marin RCD, NPS, RWQCB, 
State Parks, SWRCB

RedC-CCCS-
24.1.1.4 Action Step

Severe 
Weather 
Patterns

Encourage SWRCB to bring illegal water diverters and out-of-compliance diverters 
into compliance with State law. 3 60

Marin County, Marin RCD, 
NPS, State Parks, SWRCB

RedC-CCCS-
25.1 Objective

Water 
Diversion/Imp
oundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

RedC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)

RedC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/Impou
ndment

Work with the Muir Beach CSD and Green Gulch farm to eliminate  water diversions 
that affect flow within Redwood Creek. 2 20

Muir Beach CSD, Green Gulch 
Farm 

RedC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize reduced density, abundance, and diversity

RedC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/Impou
ndment Adequately screen water diversions to prevent juvenile salmonid mortalities. 2 100

NMFS, Private Landowners, 
NPS, State Parks, MMWD

RedC-CCCS-
25.2 Objective

Water 
Diversion/Imp
oundment Address the inadequacy of existing regulatory mechanisms

RedC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)

RedC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/Impou
ndment Support SWRCB in regulating the use of streamside wells and groundwater. 3 100 NMFS, NPS, SWRCB

RedC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/Impou
ndment

Improve coordination between agencies and others to address season of diversion, 
off-stream reservoirs, bypass flows protective of salmonids and their habitats, and 
avoidance of adverse impacts caused by water diversion (CDFG 2004). 3 100

NMFS, Private Landowners, 
NPS, State Parks, MMWD

RedC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/Impou
ndment

Identify and work with the SWRCB to eliminate depletion of summer base flows from 
unauthorized water uses. Coordinate efforts by Federal and State, and County law 
enforcement agencies to  remove illegal diversions from streams. 3 100

CDFW, Marin County, NMFS,  
NMFS OLE, NPS, SWRCB

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
North Coastal Diversity Stratum

286



CCC Steelhead DPS Rapid Assessment Profile: 
North Coastal Diversity Stratum Populations 

Porter Creek 
• Role within DPS: Dependent Population
• Spawner Abundance Target: 60-122 adults
• Current Intrinsic Potential: 10.3 IP-km

Hulbert Creek 
• Role within DPS: Dependent Population
• Spawner Abundance Target: 59-120 adults
• Current Intrinsic Potential:  10.2  IP-km

Dutch Bill Creek 
• Role within DPS: Dependent Population
• Spawner Abundance Target: 77-156 adults
• Current Intrinsic Potential: 13.2 IP-km

Freezeout Creek 
• Role within DPS: Dependent Population
• Spawner Abundance Target: 6-14 adults
• Current Intrinsic Potential: 1.3 IP-km

Sheephouse Creek 
• Role within DPS: Dependent Population
• Spawner Abundance Target: 21-44 adults
• Current Intrinsic Potential: 3.8 IP-km

Willow Creek 
• Role within DPS: Dependent Population
• Spawner Abundance Target: 46-94 adults
• Current Intrinsic Potential: 8.0 IP-km

Abundance and Distribution 
Steelhead are present in fair numbers and are widely distributed throughout anadromous stream 
reaches and the smaller tributaries in these watersheds.  Baseline habitat surveys were conducted 
by CDFG between 1994 and 1997 that documented the presence and distribution of juvenile and 
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adult steelhead, but did not provide quantifiable estimates (Coey et al. 2002). From 2005 to 2012, 
UCCE has operated downstream migrant traps in Dutch Bill (2010-2012 5-50 smolts), Sheephouse 
(2005-2008 3-18 smolts) and Willow Creeks for the purposes of quantifying conservation hatchery 
program coho, and have incidentally captured steelhead during a portion of the migration (Coey 
et al. 2002).  Spawner surveys were conducted in several years, which documented low numbers 
of adult steelhead in Sheephouse (1) and Ducthbill Creeks (5).    

History of Land Use 
The lower Russian River populations have had an active land use history, with timber harvest 
occurring from the late 1800s through the turn of the century, and again after World War II 
migration (Coey et al. 2002).  Timber railways were converted to carry vacationers and weekend 
travelers who constructed vacation homes in popular destinations throughout the Lower Russian 
River from Rio Nido to Duncan’s Mills migration (Coey et al. 2002).  By the 1930s, logging roads 
and residences had been converted to residential roads and vacation homes to capitalize on 
Russian River recreation and fishing opportunities migration (Coey et al. 2002). 

Current Resources and Land Management 
The bottomlands of Freezeout and Willow Creeks, which were cleared for grazing operations, 
still exist today, though much of Willow Creek is now in State Park ownership. Hulbert and 
Porter Creek watersheds have fairly low acreage in rural residential development, while Dutch 
Bill Creek  watershed has fairly high with numerous riparian and upslope roads. Lower Porter 
Creek holds substantial vineyard development.  

Conditions 
The following discussion focuses on those conditions that were rated as Fair, as no conditions 
were rated as Poor in the assessment process (North Coastal Diversity Stratum Rapid Assessment 
Stresses Results).  The lack of habitat complexity in the form of wood or other shelter components 
and high levels of instream sediment are rated as Fair for their effects on the juvenile and egg life 
stages in all streams within the Diversity Stratum.  Stream temperatures and summer flows are 
impaired for juveniles in both Porter and Dutch Bill Creeks, reducing smolt recruitment. Impaired 
passage was rated as moderate in Dutch Bill for adults, and in Willow Creek for both smolts and 
adults.  Low floodplain connectivity hampers adult migration and limits winter juvenile refugia 
in the lower portions of Willow, Dutch Bill, Porter and Hulbert Creeks.  Summer flows and water 
quality for summer and winter rearing juveniles are a concern in Dutch Bill, Porter and Freezeout 
Creeks.  Please see the Russian River Overview for a complete discussion on the Russian River 
Estuary. 
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Threats 
The following discussion focuses on those threats that were rated as a High (North Coastal 
Diversity Stratum Rapid Assessment Threats Results).  Recovery strategies will focus on 
ameliorating primary threats; however, some strategies may address other threat categories when 
the strategy is essential to recovery efforts.  
 
Agriculture 
Historic vegetation clearing and stream channelization have occurred in lower Porter and lower 
Willow Creeks, altering the riparian composition and structure and reducing shelter values for 
quality juvenile rearing.  While agricultural development has ceased in Willow Creek due to 
acquisition by State Parks, grape growing is the primary land use in the floodplain of lower Porter 
Creek.  The thin buffer width and adjacent management limits expansion of the riparian corridor 
and, along with the lack of an adjacent upland forest, impair stream temperatures.  
 
Channel Modification 
Channel straightening and bank stabilization in Porter and Dutch Bill creeks have led to channel 
incision, limiting the natural meandering required to foster habitat diversity and complexity.  In 
Willow Creek, levee construction and channel straightening have led to channel aggradation 
which is aggravated by a high source of upslope sediment loading.  Consequently, pool depths 
and shelter values are low in these streams, compromising both summer and winter lifestage 
rearing.  
 
Livestock Farming and Ranching 
Upslope runoff and resultant turbidity arise from cattle operations in Freezeout and Willow 
Creeks and continue to alter and/or limit the riparian zone. Bank stability and erosion are high 
where cattle have direct access to the stream.  
 
Logging and Wood Harvesting 
Historical timber harvest removed much of the mature trees, limiting the potential for eventual 
large wood recruitment in all stream within the Diversity Stratum (DS), with the exception of 
Willow Creek.  High shelter values exist in Willow Creek, though pool development and depth 
are hampered by high sediment loading. 
 
Residential and Commercial Development 
Streamside and upslope residential development with associated urban runoff is high in Dutch 
Bill Creek. Consequently, habitat diversity and complexity are lower than the historic potential.  
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The potential for future development to reduce habitat quality in Hulbert, Porter, and Freezeout 
Creek is high if large parcels were to be split and current land use subject to change.  
 
Roads and Railroads 
High levels of instream sediment from roads are having a Medium effect on the juvenile and egg 
life stages respectively in all streams within the DS.  While road upgrades have been planned or 
implemented in most watersheds of the DS, roads remain a major threat to Dutch Bill, Hulbert 
and Willow Creeks. Levees associated with bridge crossings in Willow Creek in particular limit 
the ability of the channel to process legacy sediments associated with historic logging and 
upslope livestock grazing (Prunuske Chatham Inc 2004). Road crossings limit adult passage to 
tributaries of Dutch Bill Creek. 
 
Water Diversion and Impoundments 
Water diversions and impoundments were rated High in Dutch Bill Creek, where numerous 
riparian diverters and appropriated storage tanks and dams exist. Current efforts by Goldridge 
RCD and other partners are addressing solutions to conflicts with needed fish flows. Porter Creek 
watershed has a large dam, though recently landowners have collaborated with resource agencies 
to release flows during critical summer months to provide cooler water for rearing juvenile 
salmonids. 
 

Limiting Conditions, Life Stages, and Habitats 
The highest condition-threat rated interactions occur due to the effects of channel modification 
on floodplain connectivity and residential development and associated water development on 
water quality and hydrology. The highest impacts are in Willow, Porter and Dutch Bill Creeks. 
Moderate condition-threat interactions also occur with livestock management (Freezeout and 
Willow Creeks), legacy effects of timber harvest (Willow, Hulbert and Porter Creeks), and road 
development (all streams). Lifestages most threatened are summer and winter rearing juveniles. 
Habitats most threatened include riparian corridors and adjacent floodplain, and water quality 
and flow.  
 

General Recovery Strategy 
In general, recovery strategies focus on improving conditions and ameliorating conditions and 
threats discussed above, although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed.  The general recovery strategies for the populations in this Stratum are discussed 
below with more detailed and site-specific recovery actions provided in North Coastal Diversity 
Stratum Rapid Assessment Recovery Actions. 
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Recovery strategies for this DS will focus on ameliorating the effects of channel modification on 
floodplain connectivity through the development of restoration projects that reconnect the stream 
with the adjacent floodplain, and improve migration for adult and smolt salmonids. Efforts to 
restore habitat complexity, increase riparian areas, and reduce sediment are also recommended 
in specific streams and reaches to improve juvenile summer and winter rearing habitat. BMPs are 
recommended to mitigate ongoing effects from residential development and associated water 
diversions on water quality and hydrology, and to reduce impacts from livestock and existing 
roads on riparian and spawning habitats.  
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Coey, R., S. Nassaman-Pearce, C. Brooks, and Z. Young. 2002. California Department of Fish and 

Game 2002 Draft Russian River Basin Fisheries Restoration Plan. California Department 
of Fish and Game,. 

Prunuske Chatham Inc. 2004. Sustainable Channel Development in Lower Willow Creek, Sonoma 
County, California.  Prepared for Stewards of the Coast and Redwoods.  Prunuske 
Chatham, Inc. Occidental, California. March 15, 2005. 25pp. 

 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
North Coastal Diversity Stratum 
Lower Russian River Tributaries

291



Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
North Coastal Diversity Stratum 
Lower Russian River Tributaries

292



Riparian Vegetation: Composition, Cover & Tree Diameter G G

Estuary: Quality & Extent

Velocity Refuge: Floodplain Connectivity F F G

Hydrology: Redd Scour G

Hydrology: Baseflow & Passage Flows G VG F G

Passage/Migration: Mouth or Confluence & Physical Barriers F G G F

Habitat Complexity: Percent Primary Pools & Pool/Riffle/Flatwater Ratios G G G

Habitat Complexity: Large Wood & Shelter G F F G

Sediment: Gravel Quality & Distribution of Spawning Gravels VG F F G

Viability: Density, Abundance & Spatial Structure G G G

Water Quality: Temperature F VG

Water Quality: Turbidity & Toxicity VG F VG VG
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CCC Steelhead DPS: North Coastal Stratum: Russian River (Willow/Sheephouse/Freezeout/Hulbert/Porter/Dutchbill) 

Steelhead Life History Stages

Habitat & Population Condition Scores By Life Stage:

Adults Eggs

Summer-

Rearing 

Juveniles

Winter-

Rearing 

Juveniles

Smolts

VG = Very Good

G = Good

F = Fair    

P = Poor
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Porter Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

PortC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PortC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

PortC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches. 2 10

Farm Bureau, NMFS, Public 
Works, RCD

PortC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter and 
summer rearing habitat for juvenile steelhead. Improve conditions to re-create, and 
restore alcove, backwater, or perennial pond habitats in lower areas where channel 
modification has resulted in decreased shelter, LWD frequency, and habitat 
complexity, develop and implement site specific plans to improve these conditions to 
re-create, and restore alcove, backwater, or perennial pond habitats. 2 20

NMFS, Private Landowners, 
Public Works, RCD, Sonoma 
County

PortC-CCCS-
2.1.2

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

PortC-CCCS-
2.1.2.1 Action Step

Floodplain 
Connectivity

Add or incorporate features to enhance winter habitat refugia to existing and new 
habitat projects 2 10

Farm Bureau, Private 
Landowners, Public Works, 
RCD, Sonoma County

PortC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PortC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

PortC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
all reaches of the watershed to improve conditions for adults, and winter/summer 
rearing juveniles. 2 10

CDFW, NOAA RC, Private 
Landowners, State Parks, 
Trout Unlimited

PortC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

PortC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase primary pool frequency to achieve optimal conditions (>40% of pools meet 
primary pool criteria (>2.5 feet deep in 1st and 2nd order stream reaches; >3 feet in 
third order or larger stream reaches))  in Reaches 4-7 within the  watershed to 
improve conditions for adults, and summer/winter juveniles. 2 10

CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

PortC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Increase pool/riffle/flatwater ratio (hydraulic diversity)

PortC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase riffle frequency to 20% by converting flatwater habitats (glides, runs, etc.) 
utilizing boulders and log structures in Reaches  within the watershed. 2 5

CDFW, NOAA RC, Private 
Landowners, RCD, Trout 
Unlimited

PortC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Increase shelter

PortC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity Increase shelters to optimal conditions (>80 pool shelter value) in all reaches 2 10

CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

PortC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PortC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

PortC-CCCS-
7.1.1.1 Action Step Riparian

Improve canopy to 80% by planting riparian and coniferous species within Reaches 
1, 3, 4 and 7 to provide shade, large woody debris input, nutrient input, and bank 
stabilization. 2 10

CDFW, NOAA RC, Private 
Landowners, RCD

PortC-CCCS-
7.1.1.2 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers throughout the watershed (CDFG 2004). 2 25

City Planning, Land Trusts, 
Sonoma County

PortC-CCCS-
7.1.2

Recovery 
Action Riparian Improve tree diameter

PortC-CCCS-
7.1.2.1 Action Step Riparian

Increase tree diameter within 40% of watershed to achieve optimal riparian forest 
conditions (55 - 69% Class 5 & 6 tree). Plant native riparian species and native 
conifers/hardwoods throughout riparian zones within the  watershed to increase 
overall tree diameter. 3 20

CDFW, NOAA RC, Private 
Landowners, RCD

PortC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PortC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Porter Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PortC-CCCS-
12.1.1.1 Action Step Agriculture

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels (see Roads for specific 
actions/areas). 2 10

CDFW, Private Landowners, 
RCD

PortC-CCCS-
12.1.1.2 Action Step Agriculture

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 3 25

NRCS, Private Landowners, 
RCD

PortC-CCCS-
12.1.1.3 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 3 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

PortC-CCCS-
12.1.1.4 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to address sediment 
source reduction, riparian habitat, forest health, and restoration. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

PortC-CCCS-
12.1.1.5 Action Step Agriculture Assess the effectiveness of erosion control measures throughout the winter period. 3 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

PortC-CCCS-
12.1.1.6 Action Step Agriculture Continue the use of cover crops in agriculture fields. 3 25

CDFW, NMFS, NRCS, Private 
Landowners, RCD

PortC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

PortC-CCCS-
12.1.2.1 Action Step Agriculture

Implement programs to purchase land/conservation easements to encourage the re-
establishment and/or enhancement of natural riparian communities. 3 20 Land Trusts, Sonoma County

PortC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

PortC-CCCS-
12.1.3.1 Action Step Agriculture Add large woody debris to reach optimal frequencies. 2 10

CDFW, Private Landowners, 
RCD

PortC-CCCS-
12.1.3.2 Action Step Agriculture

Avoid the removal of large wood and other shelter components from the stream 
system. 3 50

NRCS, Private Landowners, 
RCD

PortC-CCCS-
12.1.4

Recovery 
Action Agriculture Prevent or minimize impairment to water quality (impaired stream temperature)

PortC-CCCS-
12.1.4.1 Action Step Agriculture

Re-establish native plant communities in riparian zones to increase stream canopy to 
80%. 2 20

CDFW, Private Landowners, 
RCD, UC Extension

PortC-CCCS-
12.1.5

Recovery 
Action Agriculture Prevent or minimize impairment to stream hydrology (impaired water flow)

PortC-CCCS-
12.1.5.1 Action Step Agriculture

Promote off-channel storage to reduce impacts of water diversion during the spring 
and summer (e.g. diversion during winter high flow). 2 20

NRCS, Private Landowners, 
RCD, UC Extension

PortC-CCCS-
12.1.5.2 Action Step Agriculture

Utilize BMP's for irrigation (cover crop, drip) and frost protection (wind machines, 
cold air drains, heaters, or micro-sprayers) which  eliminate or minimize water use. 3 25

NRCS, Private Landowners, 
RCD

PortC-CCCS-
12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
PortC-CCCS-
12.2.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

PortC-CCCS-
12.2.1.1 Action Step Agriculture

Develop legislation that will fund county planning for environmentally sound 
agricultural growth and water supply. 2 10

Farm Bureau, NRCS, Sonoma 
County, UC Extension

PortC-CCCS-
12.2.1.2 Action Step Agriculture

Coordinate with the agencies that authorize forest land conversions to discourage 
conversions to agriculture. 3 25

Board of Forestry, CDFW, 
Sonoma County

PortC-CCCS-
12.2.1.3 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do. 3 20

City Planning, RWQCB, 
Sonoma County

PortC-CCCS-
12.2.1.4 Action Step Agriculture Increase setbacks of existing agricultural activities from the top of bank to 100'. 3 25

City Planning, NRCS, RCD, 
Sonoma County

PortC-CCCS-
12.2.1.5 Action Step Agriculture

Streamline permit processing where landowners are conducting actions aligned with 
recovery priorities. 3 5

CDFW, NMFS, NRCS, RCD, 
SWRCB, USACE

PortC-CCCS-
12.2.1.6 Action Step Agriculture

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage increased involvement and 
support existing landowners who conduct operations in a manner compatible with 
CCC steelhead and CC Chinook salmon recovery priorities. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

PortC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Porter Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PortC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment of floodplain connectivity (impaired quality and 
extent)

PortC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 100

FEMA, Sonoma County, 
USACE

PortC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

PortC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Ensure that all future and existing channel designed for flood conveyance 
incorporate features that enhance steelhead migration under high and low flow 
conditions. 3 50 NMFS, USACE

PortC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize increased landscape disturbance

PortC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or 
alternatives that minimize impacts to salmon habitat. 3 25

NMFS, Sonoma County, 
USACE

PortC-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Channel modifying projects should be designed to ensure potential effects to CCC 
steelhead habitat are fully minimized or mitigated, and where possible, existing poor 
conditions should be remediated. 3 20 NMFS, USACE

PortC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Evaluate design alternatives to riprap bank repairs.  Where riprap is necessary, 
evaluate integration of other habitat-forming features – including large woody debris 
to ensure improved habitat at the restoration site. 3 30 CDFW, NMFS, USACE

PortC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. carefully evaluate feasibility 
where critical infrastructure is located) for bank hardening projects. 2 25 CDFW, NMFS, USACE

PortC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms

PortC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize increased landscape disturbance

PortC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Modify city and county regulatory and planning  processes to minimize new 
construction of permanent infrastructure that will adversely affect watershed 
processes, particularly within the 100-year flood prone zones in all historical CCC 
steelhead watersheds. 3 10

City Planning, Sonoma County, 
USACE

PortC-CCCS-
13.2.1.2 Action Step

Channel 
Modification

Local agencies should develop large woody debris retention programs and move 
away from the practice of removing instream large woody debris under high flow 
“emergencies”. 3 50 City Planning, Sonoma County

PortC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PortC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure

PortC-CCCS-
18.1.1.1 Action Step Livestock

Provide funding assistance to landowners willing to fence riparian and other 
sensitive areas (areas prone to erosion) to exclude cattle and sheep. Calf/cow 
operations should take first priority for riparian fencing programs over steer 
operations. 2 60

CDFW, NOAA RC, NRCS, 
RCD

PortC-CCCS-
18.1.1.2 Action Step Livestock

Encourage develop and fund riparian restoration projects to regain riparian corridors 
damaged from livestock and other causes. 2 30 NRCS, RCD

PortC-CCCS-
18.1.1.3 Action Step Livestock

Substitute continuous season-long use of pastures in favor of rotational grazing 
strategies to reduce runoff. Short term, seasonal and long term rest from grazing in 
overgrazed areas would improve soil conditions for native revegetation and land 
values as well. 3 60

NRCS, RCD, Private 
Landowners

PortC-CCCS-
18.1.1.4 Action Step Livestock Manage rotational grazing to aid in the reduction of noxious weeds. 3 60

NRCS, RCD, Private 
Landowners

PortC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (e.g. turbidity, suspended sediment 
and/or toxicity)

PortC-CCCS-
18.1.2.1 Action Step Livestock

Aid landowners willing to fence off riparian areas with development of offstream 
alternative water sources. 2 30

CDFW, NOAA RC, NRCS, 
RCD

PortC-CCCS-
18.1.2.2 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 60

NRCS, RCD, Private 
Landowners

PortC-CCCS-
18.1.2.3 Action Step Livestock

To minimize gully initiation, grazing should be kept at relatively low intensities on 
steeper slopes. 3 60

NRCS, RCD, Private 
Landowners
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Porter Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PortC-CCCS-
18.1.2.4 Action Step Livestock

Establish conservative residual dry matter (RDM) target per acre that ensures area 
is not overgrazed with 1000 lbs RDM (residual dry matter)/acre left at end of grazing 
season. Remove cattle from pasture before soils dry out. 3

NRCS, RCD, Private 
Landowners

PortC-CCCS-
20.1 Objective Mining

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PortC-CCCS-
20.1.1

Recovery 
Action Mining Prevent or minimize impairment to passage and migration

PortC-CCCS-
20.1.1.1 Action Step Mining

Improve passage where mining and other activities have resulted in diminished 
migration windows. 2 10

CDFW, NMFS, Private 
Landowners, Sonoma County, 
USACE

PortC-CCCS-
20.1.1.2 Action Step Mining Implement gravel mining practices recommended by NMFS and CDFW 2 10

CDFW, NMFS, Private 
Landowners, Sonoma County, 
USACE

PortC-CCCS-
20.1.2

Recovery 
Action Mining

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool riffle ratio)

PortC-CCCS-
20.1.2.1 Action Step Mining

Develop and enhance staging pool habitats and thalweg depth where geomorphic 
conditions dictate and allow. 2 10

CDFW, Counties, NMFS,  
Private Landowners, USACE

PortC-CCCS-
20.1.2.2 Action Step Mining

Continue to implement and support BMP's which improve, maintain or prevent 
impacts to habitat complexity when reviewing new mining plans. 3 5

CDFW, Counties, NMFS, 
Private Landowners, USACE

PortC-CCCS-
20.1.3

Recovery 
Action Mining

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

PortC-CCCS-
20.1.3.1 Action Step Mining

Develop and enhance offchannel habitats such as alcoves to promote fry and 
juvenile rearing habitat. 2 20

CDFW, Counties,  Private 
Landowners, USACE

PortC-CCCS-
20.1.3.2 Action Step Mining

Retain LWD, boulders and vegetation on riffles where structure is beneficial to 
migration and resting cover. 3 50

CDFW, Counties, NMFS, 
Private Landowners, USACE

PortC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PortC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road construction/density, 
dams, etc.)

PortC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess existing road networks and implement actions that hydrologically disconnect 
roads and reduce sediment sources. 2 10

CDFW, NOAA RC, 
NRCS,Private Landowners, 
RCD

PortC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Implement results of existing sediment source surveys, and assess remaining 
watershed road networks to eliminate high priority and high sediment yield sources. 
Upgrade and decommission sites and road networks where appropriate. These 
actions include outsloping roads, ditch relief culverts, and installing rolling dips. 2 10

 Private Landowners, Public 
Works, RCD, State Parks

PortC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 3 10

Private Landowners, Public 
Works

PortC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Utilize best management practices for road construction (e.g. Fishnet 4c County 
Roads Manual; Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon Department 
of Transportation, 1999). 3 25

Private Landowners, Public 
Works, Sonoma County

PortC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips. 3 25

Private Landowners, Public 
Works, RCD, State Parks

PortC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Utilize BMP's to upgrade existing crossings (bridges, culverts, fills, and other 
crossings) to accommodate 100-year flood flows and associated bedload and 
debris. 3 20

Private Landowners, Public 
Works, State Parks

PortC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

PortC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Assess private road stream crossings for barrier potential and implement 
recommendations. 2 10

CDFW, NOAA RC, Private 
Landowners

PortC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Implement public road barrier survey recommendations in high then medium value 
areas as a priority (See Passage). 2 5

CDFW, NOAA RC, Private 
Landowners, RCD

PortC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms
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Porter Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PortC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

PortC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 3 5 CDFW, RCD

PortC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s Utilize the Fishnet 4C or similar manual in training and operations. 3 10

City Planning, Public Works, 
Sonoma County

PortC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 60

Board of Forestry, CalTrans, 
CDFW, City Planning, Private 
Landowners, RCD, Sonoma 
County

PortC-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 50 Sonoma County, State Parks

PortC-CCCS-
25.1 Objective

Water 
Diversion/Imp
oundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PortC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)

PortC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/Impou
ndment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 2 20

CDFW, NMFS, NOAA RC, 
Private Landowners, RCD, 
RWQCB, Sonoma County, 
Sonoma County Water 
Agency, SWRCB

PortC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/Impou
ndment Promote water conservation best practices such as drip irrigation for vineyards. 3 20

CDFW, Farm Bureau, NRCS, 
Sonoma County Water 
Agency, SWRCB

PortC-CCCS-
25.1.1.3 Action Step

Water 
Diversion/Impou
ndment Promote the use of reclaimed water for agricultural or other uses. 3 60

CDFW, RCD, Sonoma County 
Water Agency, State Parks

PortC-CCCS-
25.1.1.4 Action Step

Water 
Diversion/Impou
ndment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 3 30

NMFS, RCD, RWQCB, 
Sonoma County Water 
Agency, SWRCB

PortC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize reduced density, abundance, and diversity

PortC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/Impou
ndment Adequately screen water diversions to prevent juvenile salmonid mortalities. 1 10 CDFW, NMFS, NOAA RC

PortC-CCCS-
25.2 Objective

Water 
Diversion/Imp
oundment Address the inadequacy of existing regulatory mechanisms

PortC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)

PortC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/Impou
ndment

Develop and apply a distributed hydrologic water budget model to characterize 
surface stream flows within Russian River tributaries, to allow for comparisons 
between impaired and unimpaired conditions, with an emphasis on summer base 
flow conditions relative to rearing juvenile salmonids. These data will reduce 
uncertainty, provide greater temporal and spatial focus on impaired reaches and  
greater certainty for reaches that have water available for consumptive uses and be 
useful as a decision-support tool for other programs. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, Private 
Landowners, RCD

PortC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/Impou
ndment

Support efforts to provide improved localized weather prediction capabilities in 
support of finer scale frost protection capabilities for the benefit of grape growers and 
fisheries flows. 2 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD, Water 
Agencies
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Porter Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PortC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/Impou
ndment

To resolve frost protection/fisheries conflicts over spring baseflows evaluate 
alternatives such as: develop information about prioritizing tributaries and locations 
for offstream storage; develop criteria for sizing offstream storage; develop criteria 
making compensatory releases from large dams; provide policy and funding for the 
above actions to maximize benefits for fisheries and agriculture 2 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD, Water 
Agencies

PortC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/Impou
ndment

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and authorized diverters (CDFG 2004). 3 5

CDFW, RCD, RWQCB, 
Sonoma County, Sonoma 
County Water Agency, 
SWRCB

PortC-CCCS-
25.2.1.5 Action Step

Water 
Diversion/Impou
ndment

Evaluate requests for on-stream dams above migratory reaches for effects on the 
natural hydrograph and the supply of spawning gravel for recruitment downstream 
(CDFG 2004). 2 30

CDFW, NMFS, RWQCB, 
SWRCB

PortC-CCCS-
25.2.1.6 Action Step

Water 
Diversion/Impou
ndment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 15

CDFW, NMFS, RWQCB, 
SWRCB
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Hulbert Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

HulC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

HulC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

HulC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
all reaches of the watershed to improve conditions for adults, and winter/summer 
rearing juveniles. 2 10

CDFW, NOAA RC,  Private 
Landowners, State Parks, 
Trout Unlimited

HulC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

HulC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase primary pool frequency to achieve optimal conditions (>40% of pools meet 
primary pool criteria (>2.5 feet deep in 1st and 2nd order stream reaches; >3 feet in 
third order or larger stream reaches))  in Reaches 1-3 within the  watershed to 
improve conditions for adults, and summer/winter juveniles. 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

HulC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

HulC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

HulC-CCCS-
7.1.1.1 Action Step Riparian Improve canopy to 80% by planting riparian and coniferous species. 2 10

CDFW, NOAA RC, Private 
Landowners, RCD

HulC-CCCS-
7.1.1.2 Action Step Riparian

"Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers throughout the watershed" (CDFG 2004). 3 30

Counties, Private Landowners, 
RCD

HulC-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

HulC-CCCS-
19.1.1

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

HulC-CCCS-
19.1.1.1 Action Step Logging

Acquire key large tracts of forestlands identified as a priority by Federal, State, local 
government, and non-governmental organizations. 3 60

CDFW, NMFS, RCD, Sonoma 
County, State Parks

HulC-CCCS-
19.1.1.2 Action Step Logging Conserve and manage forestlands for older forest stages. 3 60

Board of Forestry, CDFW, 
NMFS, Sonoma County, State 
Parks, USEPA

HulC-CCCS-
19.1.1.3 Action Step Logging

Encourage forest management which allows for optimal levels of natural LWD 
recruitment of larger older trees into stream channels. 3 60

Board of Forestry, NMFS, 
Private Landowners, Sonoma 
County, State Parks, USEPA

HulC-CCCS-
19.1.2

Recovery 
Action Logging

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

HulC-CCCS-
19.1.2.1 Action Step Logging

Prevent or minimize future sediment and runoff sources from logging by utilizing 
BMP's that prevent or minimize the delivery of sediment and runoff to stream 
channels. 3 20

CalFire, Private Landowners, 
RCD

HulC-CCCS-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
HulC-CCCS-
19.2.1

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

HulC-CCCS-
19.2.1.1 Action Step Logging

Prevent or minimize future conversion of forestlands to agriculture or other land 
uses. 2 60

CalFire, NMFS, Private 
Landowners

HulC-CCCS-
19.2.1.2 Action Step Logging

Assign NMFS staff to conduct THP reviews of the highest priority areas using 
revised "Guidelines for NMFS Staff when Reviewing Timber Operations: Avoiding 
Take and Harm of Salmon and Steelhead" (NMFS 2004). 2 2 CalFire, CDFW, NMFS

HulC-CCCS-
19.2.1.3 Action Step Logging

Provide information to BOF regarding CCC steelhead priorities and recommend 
upgrading relevant forest practices. 3 2 NMFS

HulC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

HulC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to sediment transport (road 
condition/density, dams, etc.)

HulC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess existing road networks and implement actions that hydrologically disconnect 
roads and reduce sediment sources. 2 5

CDFW, NOAA RC, NRCS, 
Private Landowners, RCD

CommentRecovery PartnerAction ID Level

Targeted 
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Threat Action Description
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Hulbert Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

HulC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Implement results of existing sediment source surveys, and assess remaining 
watershed road networks to eliminate high priority and high sediment yield sources. 
Upgrade and decommission sites and road networks where appropriate. These 
actions include outsloping roads, ditch relief culverts, and installing rolling dips. 2 10

 Private Landowners, Public 
Works, RCD, State Parks

HulC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 3 20

Private Landowners, Public 
Works

HulC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Utilize best management practices for road construction (e.g. Fishnet 4c County 
Roads Manual; Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon Department 
of Transportation, 1999). 3 25

Private Landowners, Public 
Works, Sonoma County

HulC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips. 3 20

 Private Landowners, Public 
Works, RCD, State Parks

HulC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Utilize BMP's to upgrade existing crossings (bridges, culverts, fills, and other 
crossings) to accommodate 100-year flood flows and associated bedload and 
debris. 3 20

 Private Landowners, Public 
Works, State Parks

HulC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

HulC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Assess private road stream crossings for barrier potential and implement 
recommendations. 2 10

CDFW, NOAA RC, Private 
Landowners

HulC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Implement public road barrier survey recommendations in high then medium value 
areas as a priority (See Passage). 2 5

CDFW, NOAA RC, Private 
Landowners, RCD

HulC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

HulC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

HulC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 3 5 CDFW, RCD

HulC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s Utilize the Fishnet 4C or similar manual in training and operations. 3 10

City Planning, Public Works, 
Sonoma County

HulC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 60

Board of Forestry, CalTrans, 
CDFW, City Planning, Private 
Landowners, RCD, Sonoma 
County

HulC-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 20 Sonoma County, State Parks
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Dutch Bill Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

DBC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DBC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

DBC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches of lower Dutchbill Creek 2 10

Farm Bureau, NMFS, Public 
Works, RCD

DBC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter and 
summer rearing habitat for juvenile steelhead. Improve conditions to re-create, and 
restore alcove, backwater, or perennial pond habitats in lower Dutchbill Creeks or 
other areas where channel modification has resulted in decreased shelter, LWD 
frequency, and habitat complexity, develop and implement site specific plans to 
improve these conditions to re-create, and restore alcove, backwater, or perennial 
pond habitats. 2 20

NMFS,  Private Landowners, 
Public Works, RCD, Sonoma 
County

DBC-CCCS-
2.1.2

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

DBC-CCCS-
2.1.2.1 Action Step

Floodplain 
Connectivity

Add or incorporate features to enhance winter habitat refugia to existing and new 
habitat projects 2 20

Farm Bureau,  Private 
Landowners, Public Works, 
RCD, Sonoma County

DBC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DBC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

DBC-CCCS-
3.1.1.1 Action Step Hydrology

Continue and support the Russian River Resources Partnership led by NFWF to 
model flows and water usage 2 5

CDFW, NFWF, NMFS,  
Private Landowners, RCD, UC 
Extension

DBC-CCCS-
3.1.1.2 Action Step Hydrology

Develop cooperative projects with private landowners to conserve summer flows 
based on results of the NFWF efforts 2 5

CDFW, NFWF, NMFS,  
Private Landowners, RCD

DBC-CCCS-
3.1.1.3 Action Step Hydrology

Develop rearing habitat curves in Dutchbill Creek to identify optimal base flow 
conditions 3 10 CDFW, SWRCB

DBC-CCCS-
3.1.2

Recovery 
Action Hydrology Improve flow conditions (instantaneous conditions)

DBC-CCCS-
3.1.2.1 Action Step Hydrology Reduce the rate of frost protection and domestic drawdown in the spring 2 5

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE,  Private Landowners, 
RCD, SWRCB, UC Extension

DBC-CCCS-
3.1.3

Recovery 
Action Hydrology Minimize redd scour

DBC-CCCS-
3.1.3.1 Action Step Hydrology

Develop floodplain enhancement and LWD projects in modified areas of Dutchbill 
Creeks, and in incised channel areas of major tributaries 2 10

California Conservation Corps, 
CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

DBC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DBC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

DBC-CCCS-
5.1.1.1 Action Step Passage

Identify high priority barriers and restore passage per NMFS' Guidelines for 
Salmonid Passage at Stream Crossings (NMFS 2001a) at multiple sites along 
Dutchbill Creek and tributaries 2 5

CDFW, NOAA RC, Private 
Landowners, Sonoma County

DBC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DBC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

DBC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
all reaches of the watershed to improve conditions for adults, and winter/summer 
rearing juveniles. 2 10

CDFW, NOAA RC,  Private 
Landowners, State Parks, 
Trout Unlimited

DBC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

CommentRecovery PartnerAction ID Level
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Dutch Bill Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DBC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase primary pool frequency to achieve optimal conditions (>40% of pools meet 
primary pool criteria (>2.5 feet deep in 1st and 2nd order stream reaches; >3 feet in 
third order or larger stream reaches))  in Reaches 1, 4, 7 and 8 within the  watershed 
to improve conditions for adults, and summer/winter juveniles. 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

DBC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Increase pool/riffle/flatwater ratio

DBC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase riffle frequency to 20% by converting flatwater habitats (glides, runs, etc.) 
utilizing boulders and log structures in Reaches  1 and 5 within the watershed. 2 5

CDFW, NOAA RC,  Private 
Landowners, RCD, Trout 
Unlimited

DBC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve shelter 

DBC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Increase shelters to optimal conditions (>80 pool shelter value) to improve conditions 
for adults, and winter/summer rearing juveniles in all reaches. 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

DBC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DBC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream water quality conditions

DBC-CCCS-
10.1.1.1 Action Step Water Quality

Install continuous water quality monitoring stations in key reaches to evaluate 
summer conditions for juvenile steelhead 2 5

NMFS, Private Landowners, 
RWQCB

DBC-CCCS-
10.1.1.2 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to poor 
water quality and pollution. 2 5

CDFW, CDFW Law 
Enforcement, RWQCB, 
USEPA

DBC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DBC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

DBC-CCCS-
12.1.1.1 Action Step Agriculture

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels (see Roads for specific 
actions/areas) 2 20

CDFW,  Private Landowners, 
RCD

DBC-CCCS-
12.1.1.2 Action Step Agriculture

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 3 25

NRCS,  Private Landowners, 
RCD

DBC-CCCS-
12.1.1.3 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 3 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DBC-CCCS-
12.1.1.4 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to address sediment 
source reduction, riparian habitat, forest health, and restoration. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

DBC-CCCS-
12.1.1.5 Action Step Agriculture Assess the effectiveness of erosion control measures throughout the winter period. 3 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DBC-CCCS-
12.1.1.6 Action Step Agriculture Continue the use of cover crops in agriculture fields. 3 25 Private Landowners
DBC-CCCS-
12.1.1.7 Action Step Agriculture

Forest and ranch managers should utilize the Handbook for Forest and Ranch 
Roads (PWA, 1994).  See ROADS for additional actions 3 20 Private Landowners, RCD

DBC-CCCS-
12.1.1.8 Action Step Agriculture

Livestock and Ranch Managers should utilize Groundwork: A Handbook for Small-
Scale Erosion Control in Coastal California (MRCD, 2007), and Management Tips to 
Enhance Land & Water Quality for Small Acreage Properties (Sonoma RCD, 2007), 
and The Grazing Handbook (Sonoma RCD, 2007) 3 20

Farm Bureau,  Private 
Landowners, RCD

DBC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

DBC-CCCS-
12.1.2.1 Action Step Agriculture

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to provide future recruitment of large wood and 
other shelter components 2 15

NRCS, Private Landowners, 
RCD

DBC-CCCS-
12.1.2.2 Action Step Agriculture

Implement programs to purchase land/conservation easements to encourage the re-
establishment and/or enhancement of natural riparian communities. 3 25 Land Trusts, Sonoma County

DBC-CCCS-
12.1.2.3 Action Step Agriculture Utilize native plants when landscaping and discourage the use of exotic invasive 3 20

Private Landowners, RCD, UC 
Extension
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Dutch Bill Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DBC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

DBC-CCCS-
12.1.3.1 Action Step Agriculture Add large woody debris to reach optimal frequencies 2 10

CDFW,  Private Landowners, 
RCD

DBC-CCCS-
12.1.3.2 Action Step Agriculture

Avoid the removal of large wood and other shelter components from the stream 
system 3 10

NRCS, Private Landowners, 
RCD

DBC-CCCS-
12.1.4

Recovery 
Action Agriculture Prevent or minimize impairment to water quality (impaired stream temperature)

DBC-CCCS-
12.1.4.1 Action Step Agriculture

Re-establish native plant communities in riparian zones to increase stream canopy to 
80%. 2 10

CDFW, Private Landowners, 
RCD, UC Extension

DBC-CCCS-
12.1.5

Recovery 
Action Agriculture Prevent or minimize impairment to stream hydrology (impaired water flow)

DBC-CCCS-
12.1.5.1 Action Step Agriculture

Promote off-channel storage to reduce impacts of water diversion during the spring 
and summer (e.g. diversion during winter high flow). 2 10

NRCS,  Private Landowners, 
RCD, UC Extension

DBC-CCCS-
12.1.5.2 Action Step Agriculture

Utilize BMP's for irrigation (cover crop, drip) and frost protection (wind machines, 
cold air drains, heaters, or micro-sprayers) which  eliminate or minimize water use. 3 20

NRCS,  Private Landowners, 
RCD

DBC-CCCS-
12.2 Objective Agriculture Address the inadequacies of regulatory mechanisms
DBC-CCCS-
12.2.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

DBC-CCCS-
12.2.1.1 Action Step Agriculture

Develop legislation that will fund county planning for environmentally sound 
agricultural growth and water supply. 2 10

Farm Bureau, NRCS, Sonoma 
County, UC Extension

DBC-CCCS-
12.2.1.2 Action Step Agriculture

Coordinate with the agencies that authorize forest land conversions to discourage 
conversions to agriculture. 3 10

Board of Forestry, CDFW, 
Sonoma County

DBC-CCCS-
12.2.1.3 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do 3 20

City Planning, RWQCB, 
Sonoma County

DBC-CCCS-
12.2.1.4 Action Step Agriculture Increase setbacks of existing agricultural activities from the top of bank to 100' 3 20

City Planning, NRCS, RCD, 
Sonoma County

DBC-CCCS-
12.2.1.5 Action Step Agriculture

Streamline permit processing where landowners are conducting actions aligned with 
recovery priorities. 3 5

CDFW, NMFS, NRCS, RCD, 
SWRCB, USACE

DBC-CCCS-
12.2.1.6 Action Step Agriculture

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage increased involvement and 
support existing landowners who conduct operations in a manner compatible with 
CCC steelhead and CC Chinook salmon recovery priorities. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

DBC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DBC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

DBC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Evaluate undeveloped and developed floodplain property for potential function and 
conservation easement and/or acquisition potential. 3 5 RCD, Sonoma County

DBC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter flows 
(see FLOODPLAIN for specific actions) 2 10

CDFW, NOAA RC, NRCS, 
Private Landowners, Sonoma 
County, USACE

DBC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 2 20

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, RCD, 
Sonoma County, USACE

DBC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 100

FEMA, Sonoma County, 
USACE

DBC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

DBC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Ensure that all future and existing channel designed for flood conveyance 
incorporate features that enhance steelhead migration under high and low flow 
conditions. 3 20 NMFS, USACE
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Dutch Bill Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DBC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent increased landscape disturbances

DBC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or 
alternatives that minimize impacts to salmon habitat. 3 20

NMFS, Sonoma County, 
USACE

DBC-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Channel modifying projects should be designed to ensure potential effects to CCC 
steelhead habitat are fully minimized or mitigated, and where possible, existing poor 
conditions should be remediated. 3 20 NMFS, USACE

DBC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Evaluate design alternatives to riprap bank repairs.  Where riprap is necessary, 
evaluate integration of other habitat-forming features – including large woody debris 
to ensure improved habitat at the restoration site. 3 25 CDFW, NMFS, USACE

DBC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. carefully evaluate feasibility 
where critical infrastructure is located) for bank hardening projects. 2 25 CDFW, NMFS, USACE

DBC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms

DBC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent increased landscape disturbances

DBC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Modify city and county regulatory and planning  processes to minimize new 
construction of permanent infrastructure that will adversely affect watershed 
processes, particularly within the 100-year flood prone zones in all historical CCC 
steelhead watersheds. 3 25

City Planning, Sonoma County, 
USACE

DBC-CCCS-
13.2.1.2 Action Step

Channel 
Modification

Local agencies should develop large woody debris retention programs and move 
away from the practice of removing instream large woody debris under high flow 
“emergencies”. 3 20 City Planning, Sonoma County

DBC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DBC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize reduced density, abundance, and diversity

DBC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Improve education and awareness of agencies, landowners and the public regarding 
salmonid protection and habitat requirements. 3 10

CDFW, Cities, Counties, 
NMFS,  Private Landowners, 
Water Agencies

DBC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 3 20

CDFW, Cities, Counties, 
NMFS

DBC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating 
steelhead and Chinook salmon. 2 5

CDFW, Cities, Counties, 
NMFS, NOAA RC, Water 
Agencies

DBC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

DBC-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 5

CDFW, Cities, Counties, 
NMFS

DBC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Create flood refuge habitat, such as hydrologically connected floodplains with 
riparian forest, and use streamway concept where appropriate. 2 25

CDFW, Cities, Counties, 
NMFS, Private Landowners

DBC-CCCS-
22.1.2.3 Action Step

Residential/
Commercial 
Development

Where existing infrastructure exists within historical floodplains or offchannel habitats 
in any historical steelhead or chinook watersheds, and restoration is found feasible, 
encourage willing landowners to restore these areas through conservation 
easements, etc. 3 25

CDFW, Counties, Land Trusts, 
NMFS, Private Landowners

DBC-CCCS-
22.1.2.4 Action Step

Residential/
Commercial 
Development

Purchase conservation easements from landowners that currently have grazing or 
agricultural operations along the estuary. 2 10

California Coastal 
Conservancy, CDFW, 
Counties, NMFS, Private 
Landowners, RCD

DBC-CCCS-
22.1.2.5 Action Step

Residential/
Commercial 
Development

Identify areas at high risk of conversion from forestland to rural residential etc., and 
develop incentives and alternatives for landowners that discourage conversion. 3 25

CDFW, Counties, NMFS, 
Private Landowners, RCD
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DBC-CCCS-
22.1.2.6 Action Step

Residential/
Commercial 
Development

Design new developments to minimize impacts to unstable slopes, wetlands, areas 
of high habitat value, and similarly constrained sites that occur adjacent to a CCC 
steelhead or CC Chinook salmon watercourse. 3 100

CDFW, Cities, Counties, 
NMFS

DBC-CCCS-
22.1.2.7 Action Step

Residential/
Commercial 
Development

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 50

CDFW, Cities, Counties, 
NMFS

DBC-CCCS-
22.1.2.8 Action Step

Residential/
Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 3 100

CDFW, Cities, Counties, 
NMFS

DBC-CCCS-
22.1.2.9 Action Step

Residential/
Commercial 
Development

Minimize new development, or road construction within floodplains, riparian areas, 
unstable soils or other sensitive areas 3 20

Cities, Counties, Public Works, 
USACE

DBC-CCCS-
22.1.2.10 Action Step

Residential/
Commercial 
Development

Conserve open space in un-fractured landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements 3 20

Cities, Counties, Public Works, 
USACE

DBC-CCCS-
22.1.3

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

DBC-CCCS-
22.1.3.1 Action Step

Residential/
Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100 Cities, Counties

DBC-CCCS-
22.1.3.2 Action Step

Residential/
Commercial 
Development

Residential landowners should utilize the Stewardship Guide for the Russian River 
(Sonoma RCD, 2011), and Groundwork: A Handbook for Small-Scale Erosion 
Control in Coastal California (MRCD, 2007), and Management Tips to Enhance 
Land & Water Quality for Small Acreage Properties (Sonoma RCD, 2007) 3 20

CDFW, Private Landowners, 
RCD, RWQCB, Sonoma 
County Water Agency

DBC-CCCS-
22.1.3.3 Action Step

Residential/
Commercial 
Development

Residential landowners should utilize BMP's from Basins Of Relations: A Citizen's 
Guide to Protecting and Restoring Our Watersheds (OAEC, 2007), Slow it. Spread 
it. Sink it! (Santa Cruz Resource Conservations District, 2009) to conserve water 
resources. 3 10

CDFW, City Planning,  Private 
Landowners, Public Works, 
Sonoma County Water 
Agency, SWRCB

DBC-CCCS-
22.1.4

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

DBC-CCCS-
22.1.4.1 Action Step

Residential/
Commercial 
Development Encourage the use of rooftop water storage and other conservation devices 2 20

Private Landowners, Sonoma 
County

DBC-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

DBC-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize reduced density, abundance, and diversity

DBC-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development Implement performance standards in Stormwater Management Plans. 3 100

Mendocino County, Private 
Landowners, Sonoma County

DBC-CCCS-
22.2.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

DBC-CCCS-
22.2.2.1 Action Step

Residential/
Commercial 
Development

Avoid, or at a minimum minimize, the use of commercial and industrial products (e.g. 
pesticides) with high potential for contamination of local waterways. 2 100

Cities, Mendocino County, 
Sonoma County, USEPA

DBC-CCCS-
22.2.2.2 Action Step

Residential/
Commercial 
Development

Toxic waste products from urban activities should receive the appropriate treatment 
before being discharged into any body of water that may enter any steelhead or 
Chinook salmon waters. 2 100 Cities, Counties, Public

DBC-CCCS-
22.2.3

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

DBC-CCCS-
22.2.3.1 Action Step

Residential/
Commercial 
Development

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment and/or enhancement of natural riparian communities. 3 25

CDFW, Farm Bureau, Land 
Trusts, NMFS, NRCS, RCD, 
Sonoma County
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DBC-CCCS-
22.2.3.2 Action Step

Residential/
Commercial 
Development

Discourage Sonoma County from rezoning forestlands to rural residential or other 
land uses. 3 20

CDFW, NMFS, Sonoma 
County

DBC-CCCS-
22.2.3.3 Action Step

Residential/
Commercial 
Development Enforce existing building permit programs to minimize unpermitted construction. 3 100 Cities, Counties

DBC-CCCS-
22.2.3.4 Action Step

Residential/
Commercial 
Development

Develop legislation that will fund county planning for environmentally sound growth 
and water supply and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 3 10

CDFW, Cities, Counties, 
NMFS, Private Landowners, 
Public

DBC-CCCS-
22.2.3.5 Action Step

Residential/
Commercial 
Development

Minimize new construction in undeveloped areas within the 100-year flood prone 
zones in all historical CCC steelhead watersheds. 3 5

CDFW, NMFS, Sonoma 
County

DBC-CCCS-
22.2.3.6 Action Step

Residential/
Commercial 
Development

Work with Mendocino County to develop more protective regulations in regard to 
exurban development (vineyard and rural residential). 3 10

CDFW, NMFS, RWQCB, 
SWRCB

DBC-CCCS-
22.2.3.7 Action Step

Residential/
Commercial 
Development

Encourage Sonoma and Mendocino County to develop and implement ordinances 
(e.g., Santa Cruz) to restrict subdivisions by requiring a minimum acreage limit for 
parcelization and in concert with limits on water supply and groundwater recharge 
areas. 3 5

CDFW, Mendocino County, 
NMFS, Sonoma County

DBC-CCCS-
22.2.3.8 Action Step

Residential/
Commercial 
Development

Explore the use of conservation easements to provide incentives for private 
landowners to preserve riparian corridors 2 10

Land Trusts,  Private 
Landowners, RCD

DBC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DBC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

DBC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess private road stream crossings for barrier potential and implement 
recommendations. 2 10

CDFW, NOAA RC, Private 
Landowners

DBC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Implement public road barrier survey recommendations in high then medium value 
areas as a priority (See Passage). 2 5

CDFW, NOAA RC, Private 
Landowners, RCD

DBC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

DBC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Implement results of existing sediment source surveys, and assess remaining 
watershed road networks to eliminate high priority and high sediment yield sources. 
Upgrade and decommission sites and road networks where appropriate. These 
actions include outsloping roads, ditch relief culverts, and installing rolling dips. 2 20

 Private Landowners, Public 
Works, RCD, State Parks

DBC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Assess existing road networks and implement actions that hydrologically disconnect 
roads and reduce sediment sources. 2 10

CDFW, NOAA RC, NRCS, 
Private Landowners, RCD

DBC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 3 10

Private Landowners, Public 
Works

DBC-CCCS-
23.1.2.4 Action Step

Roads/Railroad
s

Utilize best management practices for road construction (e.g. Fishnet 4c County 
Roads Manual; Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon Department 
of Transportation, 1999). 3 20

Private Landowners, Public 
Works, Sonoma County

DBC-CCCS-
23.1.2.5 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips 3 25

 Private Landowners, Public 
Works, RCD, State Parks

DBC-CCCS-
23.1.2.6 Action Step

Roads/Railroad
s

Utilize BMP's to upgrade existing crossings (bridges, culverts, fills, and other 
crossings) to accommodate 100-year flood flows and associated bedload and 
debris. 3 25

 Private Landowners, Public 
Works, State Parks

DBC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

DBC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

DBC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 3 5 CDFW, RCD

DBC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s Utilize the Fishnet 4C or similar manual in training and operations 3 10

City Planning, Public Works, 
Sonoma County
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DBC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 60

Board of Forestry, CalTrans, 
CDFW, City Planning, Private 
Landowners, RCD, Sonoma 
County

DBC-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 30 Sonoma County, State Parks

DBC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DBC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

DBC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 2 20

CDFW, NMFS, NOAA RC, 
Private Landowners, RCD, 
RWQCB, Sonoma County, 
Sonoma County Water 
Agency, SWRCB

DBC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment Promote water conservation best practices such as drip irrigation for vineyards. 3 20

CDFW, Farm Bureau, NRCS, 
Sonoma County Water 
Agency, SWRCB

DBC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment Promote the use of reclaimed water for agricultural or other uses. 3 60

CDFW, RCD, Sonoma County 
Water Agency, State Parks

DBC-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 3 30

NMFS, RCD, RWQCB, 
Sonoma County Water 
Agency, SWRCB

DBC-CCCS-
25.1.2

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize reduced density, abundance, and diversity

DBC-CCCS-
25.1.2.1 Action Step

Water Diversion
/Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 1 20 CDFW, NMFS, NOAA RC

DBC-CCCS-
25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

DBC-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

DBC-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Develop and apply a distributed hydrologic water budget model to characterize 
surface stream flows within Russian River tributaries, to allow for comparisons 
between impaired and unimpaired conditions, with an emphasis on summer base 
flow conditions relative to rearing juvenile salmonids. These data will reduce 
uncertainty, provide greater temporal and spatial focus on impaired reaches and  
greater certainty for reaches that have water available for consumptive uses and be 
useful as a decision-support tool for other programs. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS,  Private 
Landowners, RCD

DBC-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Support efforts to provide improved localized weather prediction capabilities in 
support of finer scale frost protection capabilities for the benefit of grape growers and 
fisheries flows. 2 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS,  Private 
Landowners, RCD, Water 
Agencies

DBC-CCCS-
25.2.1.3 Action Step

Water Diversion
/Impoundment

To resolve frost protection/fisheries conflicts over spring baseflows evaluate 
alternatives such as: develop information about prioritizing tributaries and locations 
for offstream storage; develop criteria for sizing offstream storage; develop criteria 
making compensatory releases from large dams; provide policy and funding for the 
above actions to maximize benefits for fisheries and agriculture. 2 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS,  Private 
Landowners, RCD, Water 
Agencies
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Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DBC-CCCS-
25.2.1.4 Action Step

Water Diversion
/Impoundment

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and authorized diverters (CDFG 2004). 3 5

CDFW, RCD, RWQCB, 
Sonoma County, Sonoma 
County Water Agency, 
SWRCB

DBC-CCCS-
25.2.1.5 Action Step

Water Diversion
/Impoundment

Evaluate requests for on-stream dams above migratory reaches for effects on the 
natural hydrograph and the supply of spawning gravel for recruitment downstream 
(CDFG 2004). 3 5 CDFW, SWRCB, USACE

DBC-CCCS-
25.2.1.6 Action Step

Water Diversion
/Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 15 NMFS, RWQCB, SWRCB
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Freezeout Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

FrezC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

FrezC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

FrezC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches 1 10

Farm Bureau, NMFS, Public 
Works, RCD

FrezC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter and 
summer rearing habitat for juvenile steelhead. Improve conditions to re-create, and 
restore alcove, backwater, or perennial pond habitats in lower areas where channel 
modification has resulted in decreased shelter, LWD frequency, and habitat 
complexity, develop and implement site specific plans to improve these conditions to 
re-create, and restore alcove, backwater, or perennial pond habitats. 1 10

NMFS,  Private Landowners, 
Public Works, RCD, Sonoma 
County

FrezC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

FrezC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

FrezC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
reaches 1,2 and 4 of the watershed to improve conditions for adults, and 
winter/summer rearing juveniles. 2 10

CDFW, NOAA RC,  Private 
Landowners, State Parks, 
Trout Unlimited

FrezC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

FrezC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase primary pool frequency to achieve optimal conditions (>40% of pools meet 
primary pool criteria (>2.5 feet deep in 1st and 2nd order stream reaches; >3 feet in 
third order or larger stream reaches))  in Reaches 1-3 within the  watershed to 
improve conditions for adults, and summer/winter juveniles. 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

FrezC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Increase pool/riffle/flatwater ratio (hydraulic diversity)

FrezC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase riffle frequency to 20% by converting flatwater habitats (glides, runs, etc.) 
utilizing boulders and log structures in Reaches within the watershed. 2 5

CDFW, NOAA RC,  Private 
Landowners, RCD, Trout 
Unlimited

FrezC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve shelter conditions

FrezC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity Increase shelters to optimal conditions (>80 pool shelter value) in all reaches 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

FrezC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

FrezC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream water quality conditions

FrezC-CCCS-
10.1.1.1 Action Step Water Quality Install continuous water quality monitoring stations in lower Freezeout Creek  2 5

NMFS, Private Landowners, 
RWQCB

FrezC-CCCS-
10.1.1.2 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to poor 
water quality and pollution. 2 5

CDFW, CDFW Law 
Enforcement, RWQCB, 
USEPA

FrezC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

FrezC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure

FrezC-CCCS-
18.1.1.1 Action Step Livestock

Provide funding assistance to landowners willing to fence riparian and other 
sensitive areas (areas prone to erosion) to exclude cattle and sheep. Calf/cow 
operations should take first priority for riparian fencing programs over steer 
operations. 2 60

CDFW, NOAA RC, NRCS, 
RCD

FrezC-CCCS-
18.1.1.2 Action Step Livestock

Encourage develop and fund riparian restoration projects to regain riparian corridors 
damaged from livestock and other causes. 2 30

NRCS, Private Landowners, 
RCD

FrezC-CCCS-
18.1.1.3 Action Step Livestock

Substitute continuous season-long use of pastures in favor of rotational grazing 
strategies to reduce runoff. Short term, seasonal and long term rest from grazing in 
overgrazed areas would improve soil conditions for native revegetation and land 
values as well. 3 60

NRCS, Private Landowners, 
RCD

FrezC-CCCS-
18.1.1.4 Action Step Livestock Manage rotational grazing to aid in the reduction of noxious weeds. 3 60

NRCS, Private Landowners, 
RCD

CommentRecovery PartnerAction ID Level
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Freezeout Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

FrezC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

FrezC-CCCS-
18.1.2.1 Action Step Livestock

Aid landowners willing to fence off riparian areas with development of offstream 
alternative water sources 2 30

CDFW, NOAA RC, NRCS, 
RCD

FrezC-CCCS-
18.1.2.2 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 60

NRCS, Private Landowners, 
RCD

FrezC-CCCS-
18.1.2.3 Action Step Livestock

To minimize gully initiation, grazing should be kept at relatively low intensities on 
steeper slopes 2 60

NRCS, Private Landowners, 
RCD

FrezC-CCCS-
18.1.2.4 Action Step Livestock

Establish conservative residual dry matter (RDM) target per acre that ensures area 
is not overgrazed with 1000 lbs RDM (residual dry matter)/acre left at end of grazing 
season. Remove cattle from pasture before soils dry out. 3 25

NRCS, Private Landowners, 
RCD

FrezC-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

FrezC-CCCS-
19.1.1

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

FrezC-CCCS-
19.1.1.1 Action Step Logging

Acquire key large tracts of forestlands identified as a priority by Federal, State, local 
government, and non-governmental organizations 3 60

CDFW, NMFS, RCD, Sonoma 
County, State Parks

FrezC-CCCS-
19.1.1.2 Action Step Logging Conserve and manage forestlands for older forest stages. 3 60

Board of Forestry, CDFW, 
NMFS, Sonoma County, State 
Parks, USEPA

FrezC-CCCS-
19.1.1.3 Action Step Logging

Encourage forest management which allows for optimal levels of natural LWD 
recruitment of larger older trees into stream channels 3 60

Board of Forestry, NMFS, 
Private Landowners, Sonoma 
County, State Parks, US EPA

FrezC-CCCS-
19.1.2

Recovery 
Action Logging

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

FrezC-CCCS-
19.1.2.1 Action Step Logging

Prevent or minimize future sediment and runoff sources from logging by utilizing 
BMP's that prevent or minimize delivery of sediment and runoff to stream channels. 3 25

CalFire, Private Landowners, 
RCD

FrezC-CCCS-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
FrezC-CCCS-
19.2.1

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

FrezC-CCCS-
19.2.1.1 Action Step Logging

Prevent or minimize future conversion of forestlands to agriculture or other land 
uses. 2 60

CalFire, NMFS, Private 
Landowners

FrezC-CCCS-
19.2.1.2 Action Step Logging

Assign NMFS staff to conduct THP reviews of the highest priority areas using 
revised "Guidelines for NMFS Staff when Reviewing Timber Operations: Avoiding 
Take and Harm of Salmon and Steelhead" (NMFS 2004). 2 2 CalFire, CDFW, NMFS

FrezC-CCCS-
19.2.1.3 Action Step Logging

Establish greater oversight and post-harvest monitoring by the permitting agency for 
operations within high value habitat areas 3 10 BOF, NMFS, State

FrezC-CCCS-
19.2.1.4 Action Step Logging

Provide information to BOF regarding CCC steelhead priorities and recommend 
upgrading relevant forest practices. 3 2 CalFire, CDFW, NMFS

FrezC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

FrezC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

FrezC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess existing road networks and implement actions that hydrologically disconnect 
roads and reduce sediment sources. 2 5

CDFW, NOAA RC, NRCS, 
Private Landowners, RCD

FrezC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Implement results of existing sediment source surveys, and assess remaining 
watershed road networks to eliminate high priority and high sediment yield sources. 
Upgrade and decommission sites and road networks where appropriate. These 
actions include outsloping roads, ditch relief culverts, and installing rolling dips. 2 10

 Private Landowners, Public 
Works, RCD, State Parks

FrezC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 3 10

Private Landowners, Public 
Works
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Freezeout Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

FrezC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Utilize best management practices for road construction (e.g. Fishnet 4c County 
Roads Manual; Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon Department 
of Transportation, 1999). 3 25

Private Landowners, Public 
Works, Sonoma County

FrezC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips. 3 25

 Private Landowners, Public 
Works, RCD, State Parks

FrezC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Utilize BMP's to upgrade existing crossings (bridges, culverts, fills, and other 
crossings) to accommodate 100-year flood flows and associated bedload and 
debris. 3 25

 Private Landowners, Public 
Works, State Parks

FrezC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

FrezC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Assess private road stream crossings for barrier potential and implement 
recommendations. 2 10

CDFW, NOAA RC, Private 
Landowners

FrezC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Implement public road barrier survey recommendations in high then medium value 
areas as a priority (See Passage). 2 5

CDFW, NOAA RC, Private 
Landowners, RCD

FrezC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

FrezC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

FrezC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 3 5 CDFW, RCD

FrezC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s Utilize the Fishnet 4C or similar manual in training and operations. 3 10

City Planning, Public Works, 
Sonoma County

FrezC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 60

Board of Forestry, CalTrans, 
CDFW, City Planning, Private 
Landowners, RCD, Sonoma 
County

FrezC-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 25 Sonoma County, State Parks
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Sheephouse Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

ShepC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ShepC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

ShepC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches 1 10

Farm Bureau, NMFS, Public 
Works, RCD

ShepC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter and 
summer rearing habitat for juvenile steelhead. Improve conditions to re-create, and 
restore alcove, backwater, or perennial pond habitats in lower areas where channel 
modification has resulted in decreased shelter, LWD frequency, and habitat 
complexity, develop and implement site specific plans to improve these conditions to 
re-create, and restore alcove, backwater, or perennial pond habitats. 1 10

NMFS, Private Landowners, 
Public Works, RCD, Sonoma 
County

ShepC-CCCS-
2.1.2

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

ShepC-CCCS-
2.1.2.1 Action Step

Floodplain 
Connectivity

Add or incorporate features to enhance winter habitat refugia to existing and new 
habitat projects 2 15

Farm Bureau, Private 
Landowners, Public Works, 
RCD, Sonoma County

ShepC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ShepC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

ShepC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
reaches 1,2 and 4 of the watershed to improve conditions for adults, and 
winter/summer rearing juveniles. 2 10

CDFW, NOAA RC, Private 
Landowners, State Parks, 
Trout Unlimited

ShepC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

ShepC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase primary pool frequency to achieve optimal conditions (>40% of pools meet 
primary pool criteria (>2.5 feet deep in 1st and 2nd order stream reaches; >3 feet in 
third order or larger stream reaches))  in Reaches 1-3 within the  watershed to 
improve conditions for adults, and summer/winter juveniles. 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

ShepC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter 

ShepC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity Increase shelters to optimal conditions (>80 pool shelter value) in all reaches 2 10

CDFW, NOAA RC, Private 
Landowners, Trout Unlimited

ShepC-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ShepC-CCCS-
19.1.1

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

ShepC-CCCS-
19.1.1.1 Action Step Logging

Acquire key large tracts of forestlands identified as a priority by Federal, State, local 
government, and non-governmental organizations 3 60

CDFW, NMFS, RCD, Sonoma 
County, State Parks

ShepC-CCCS-
19.1.1.2 Action Step Logging Conserve and manage forestlands for older forest stages. 3 60

Board of Forestry, CDFW, 
NMFS, Sonoma County, State 
Parks, USEPA

ShepC-CCCS-
19.1.1.3 Action Step Logging

Encourage forest management which allows for optimal levels of natural LWD 
recruitment of larger older trees into stream channels 3 60

Board of Forestry, NMFS, 
Private Landowners, Sonoma 
County, State Parks, US EPA

ShepC-CCCS-
19.1.2

Recovery 
Action Logging

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

ShepC-CCCS-
19.1.2.1 Action Step Logging

Prevent or minimize future sediment and runoff sources from logging by utilizing 
BMP's that prevent or minimize delivery of sediment and runoff to stream channels. 3 25

CalFire, Private Landowners, 
RCD

ShepC-CCCS-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
ShepC-CCCS-
19.2.1

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

ShepC-CCCS-
19.2.1.1 Action Step Logging Minimize future conversion of forestlands to agriculture or other land uses. 2 60

CalFire, NMFS, Private 
Landowners
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Sheephouse Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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ShepC-CCCS-
19.2.1.2 Action Step Logging

Assign NMFS staff to conduct THP reviews of the highest priority areas using 
revised "Guidelines for NMFS Staff when Reviewing Timber Operations: Avoiding 
Take and Harm of Salmon and Steelhead" (NMFS 2004). 2 2 CalFire, CDFW, NMFS

ShepC-CCCS-
19.2.1.3 Action Step Logging

Provide information to BOF regarding CCC steelhead priorities and recommend 
upgrading relevant forest practices. 3 2 CalFire, CDFW, NMFS
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Willow Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

WlwC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WlwC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

WlwC-CCCS-
1.1.1.1 Action Step Estuary

Develop and implement Estuary Protection and Enhancement projects to improve 
estuary function and habitat for juveniles and smolts. 1 5

California Coastal 
Conservancy, CDFW, NMFS, 
NOAA NOS, NOAA RC,  
Private Landowners, Public 
Works, RWQCB, Sonoma 
County, Sonoma County Water 
Agency, State Parks, USACE

WlwC-CCCS-
1.1.1.2 Action Step Estuary

Continue implementation of the Russian River estuary management program, as 
described within NMFS' Russian River Biological Opinion. 2 5

CDFW, NMFS, Sonoma 
County Water Agency, USACE

WlwC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WlwC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

WlwC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches of Willow Creek. 1 10

Farm Bureau, NMFS, Public 
Works, RCD

WlwC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter and 
summer rearing habitat for juvenile steelhead. Improve conditions to re-create, and 
restore alcove, backwater, or perennial pond habitats in lower Willow Creek or other 
reaches where channel modification has resulted in decreased shelter, LWD 
frequency, and habitat complexity, develop and implement site specific plans to 
improve these conditions to re-create, and restore alcove, backwater, or perennial 
pond habitats. 1 10

NMFS,  Private Landowners, 
Public Works, RCD, Sonoma 
County

WlwC-CCCS-
2.1.2

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

WlwC-CCCS-
2.1.2.1 Action Step

Floodplain 
Connectivity

Add or incorporate features to enhance winter habitat refugia to existing and new 
habitat projects. 2 20

Farm Bureau,  Private 
Landowners, Public Works, 
RCD, Sonoma County

WlwC-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WlwC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

WlwC-CCCS-
5.1.1.1 Action Step Passage

Identify high priority barriers and restore passage per NMFS' Guidelines for 
Salmonid Passage at Stream Crossings (NMFS 2001a) at multiple sites along 
Willow Creek and tributaries. Modify the 3rd bridge to allow sediment transport and 
fish passage. 1 5

CDFW, NOAA RC, Private 
Landowners, Sonoma County

WlwC-CCCS-
5.1.1.2 Action Step Passage

Monitor fish passage at and downstream of Bridge 2 to ensure adequate adult 
upstream migration, and downstream smolt emigration. Implement necessary 
recommendations to ensure passage. 2 10

CDFW, NMFS, NOAA RC, 
Sonoma County, UC Extension

WlwC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WlwC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

WlwC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
all reaches of the watershed to improve conditions for adults, and winter/summer 
rearing juveniles. 2 5

CDFW, NOAA RC,  Private 
Landowners, State Parks, 
Trout Unlimited

WlwC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

WlwC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase primary pool frequency to achieve optimal conditions (>40% of pools meet 
primary pool criteria (>2.5 feet deep in 1st and 2nd order stream reaches; >3 feet in 
third order or larger stream reaches))  in Reach 1 within the  watershed to improve 
conditions for adults, and summer/winter juveniles. 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

WlwC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratio (hydraulic diversity)
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Willow Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level
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WlwC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase riffle frequency to 20% by converting flatwater habitats (glides, runs, etc.) 
utilizing boulders and log structures in Reach 1 within the watershed. 2 5

CDFW, NOAA RC,  Private 
Landowners, RCD, Trout 
Unlimited

WlwC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve shelter

WlwC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Increase shelters to optimal conditions (>80 pool shelter value) in all reaches to 
improve conditions for adults, and winter/summer rearing juveniles. 2 10

CDFW, NOAA RC,  Private 
Landowners, Trout Unlimited

WlwC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WlwC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

WlwC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Evaluate undeveloped and developed floodplain property for potential function and 
conservation easement and/or acquisition potential. 2 10 RCD, Sonoma County

WlwC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter flows 
(see FLOODPLAIN for specific actions). 2 10

CDFW, NOAA RC, NRCS, 
Private Landowners, Sonoma 
County, USACE

WlwC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 1 10

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, RCD, 
Sonoma County, USACE

WlwC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 100

FEMA, Sonoma County, 
USACE

WlwC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

WlwC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Ensure that all future and existing channel designed for flood conveyance 
incorporate features that enhance steelhead migration under high and low flow 
conditions. 3 25 NMFS, USACE

WlwC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize increased landscape disturbance

WlwC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or 
alternatives that minimize impacts to salmon habitat. 3 25

NMFS, Sonoma County, 
USACE

WlwC-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Channel modifying projects should be designed to ensure potential effects to CCC 
steelhead habitat are fully minimized or mitigated, and where possible, existing poor 
conditions should be remediated. 3 20 NMFS, USACE

WlwC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Evaluate design alternatives to riprap bank repairs.  Where riprap is necessary, 
evaluate integration of other habitat-forming features – including large woody debris 
to ensure improved habitat at the restoration site. 3 20 CDFW, NMFS, USACE

WlwC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. carefully evaluate feasibility 
where critical infrastructure is located) for bank hardening projects. 2 20 CDFW, NMFS, USACE

WlwC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms 

WlwC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize increased landscape disturbance

WlwC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Modify city and county regulatory and planning  processes to minimize new 
construction of permanent infrastructure that will adversely affect watershed 
processes, particularly within the 100-year flood prone zones in all historical CCC 
steelhead watersheds. 3 25

City Planning, Sonoma County, 
USACE

WlwC-CCCS-
13.2.1.2 Action Step

Channel 
Modification

Local agencies should develop large woody debris retention programs and move 
away from the practice of removing instream large woody debris under high flow 
“emergencies”. 3 10

City Planning, Sonoma County, 
USACE

WlwC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WlwC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure

WlwC-CCCS-
18.1.1.1 Action Step Livestock

Provide funding assistance to landowners willing to fence riparian and other 
sensitive areas (areas prone to erosion) to exclude cattle and sheep. Calf/cow 
operations should take first priority for riparian fencing programs over steer 
operations. 2 60

CDFW, NOAA RC, NRCS, 
RCD
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Willow Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level
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Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WlwC-CCCS-
18.1.1.2 Action Step Livestock

Encourage develop and fund riparian restoration projects to regain riparian corridors 
damaged from livestock and other causes. 2 30 NRCS, RCD

WlwC-CCCS-
18.1.1.3 Action Step Livestock Remove portions of existing cross fencing. 2 60

NRCS, Private Landowners, 
RCD

WlwC-CCCS-
18.1.1.4 Action Step Livestock

Substitute continuous season-long use of pastures in favor of rotational grazing 
strategies to reduce runoff. Short term, seasonal and long term rest from grazing in 
overgrazed areas would improve soil conditions for native revegetation and land 
values as well. 3 60

NRCS, Private Landowners, 
RCD

WlwC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

WlwC-CCCS-
18.1.2.1 Action Step Livestock

Aid landowners willing to fence off riparian areas with development of offstream 
alternative water sources. 2 30

CDFW, NOAA RC, NRCS, 
RCD

WlwC-CCCS-
18.1.2.2 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 60

NRCS, Private Landowners, 
RCD

WlwC-CCCS-
18.1.2.3 Action Step Livestock

To minimize gully initiation, grazing should be kept at relatively low intensities on 
steeper slopes. 2 60

NRCS, Private Landowners, 
RCD

WlwC-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WlwC-CCCS-
19.1.1

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

WlwC-CCCS-
19.1.1.1 Action Step Logging

Acquire key large tracts of forestlands identified as a priority by Federal, State, local 
government, and non-governmental organizations. 3 60

CDFW, NMFS, RCD, Sonoma 
County, State Parks

WlwC-CCCS-
19.1.1.2 Action Step Logging Conserve and manage forestlands for older forest stages. 3 60

Board of Forestry, CDFW, 
NMFS, Sonoma County, State 
Parks, USEPA

WlwC-CCCS-
19.1.1.3 Action Step Logging

Encourage forest management which allows for optimal levels of natural LWD 
recruitment of larger older trees into stream channels. 3 60

Board of Forestry, NMFS, 
Private Landowners, Sonoma 
County, State Parks, USEPA

WlwC-CCCS-
19.1.2

Recovery 
Action Logging

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

WlwC-CCCS-
19.1.2.1 Action Step Logging

Prevent or minimize future sediment and runoff sources from logging by utilizing 
BMP's that prevent or minimize the delivery of sediment and runoff to stream 
channels. 3 25

CalFire, Private Landowners, 
RCD

WlwC-CCCS-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
WlwC-CCCS-
19.2.1

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

WlwC-CCCS-
19.2.1.1 Action Step Logging

Prevent or minimize the future conversion of forestlands to agriculture or other land 
uses. 2 60

CalFire, Private Landowners, 
RCD

WlwC-CCCS-
19.2.1.2 Action Step Logging

Assign NMFS staff to conduct THP reviews of the highest priority areas using 
revised "Guidelines for NMFS Staff when Reviewing Timber Operations: Avoiding 
Take and Harm of Salmon and Steelhead" (NMFS 2004). 2 2 CalFire, CDFW, NMFS

WlwC-CCCS-
19.2.1.3 Action Step Logging

Provide information to BOF regarding CCC steelhead priorities and recommend 
upgrading relevant forest practices. 3 2 CalFire, CDFW, NMFS

WlwC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WlwC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

WlwC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Implement results of existing sediment source surveys, and assess remaining 
watershed road networks to eliminate high priority and high sediment yield sources. 
Upgrade and decommission sites and road networks where appropriate. These 
actions include outsloping roads, ditch relief culverts, and installing rolling dips. 2 10

 Private Landowners, Public 
Works, RCD, State Parks

WlwC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Implement remaining surface treatments on the County Road network (culvert 
upgrades were completed but surface treatments were not). 2 10

CDFW, NOAA RC, NRCS, 
Private Landowners, RCD

WlwC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s Decommission legacy logging roads and reconnect springs bisected by roads. 2 10

CDFW, NOAA RC, Private 
Landowners
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Willow Creek, Central California Coast Steelhead (North Coastal) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WlwC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 2 10

Private Landowners, Public 
Works

WlwC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Utilize best management practices for road construction (e.g. Fishnet 4c County 
Roads Manual; Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon Department 
of Transportation, 1999). 3 25

Private Landowners, Public 
Works, Sonoma County

WlwC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips. 3 20

Private Landowners, Public 
Works, Sonoma County

WlwC-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Utilize BMP's to upgrade existing crossings (bridges, culverts, fills, and other 
crossings) to accommodate 100-year flood flows and associated bedload and 
debris. 3 25

 Private Landowners, Public 
Works, RCD, State Parks

WlwC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

WlwC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Implement road barrier survey recommendations in high then medium value areas 
as a priority. 2 10

CDFW, NOAA RC, Private 
Landowners, RCD

WlwC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

WlwC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

WlwC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 3 5 CDFW, RCD

WlwC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s Utilize the Fishnet 4C or similar manual in training and operations. 3 10

City Planning,  Public Works, 
Sonoma County

WlwC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 60

Board of Forestry, CalTrans, 
CDFW, City Planning, Private 
Landowners, RCD, Sonoma 
County

WlwC-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 25 Sonoma County, State Parks
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Interior Diversity Stratum 
This stratum includes populations of steelhead that spawn in interior watersheds that do not 

exhibit characteristics typical of coastal watersheds. These watersheds are typically warmer and 

drier in the summer due to the lack of coastal fog, and exhibit substantially different vegetation 

(e.g., oak savannahs and cottonwood riparian corridors, as opposed to redwood/conifer forests). 

The populations that have been selected for recovery scenarios are listed in the table below and 

their profiles, maps, results, and recovery actions are in the pages following.  Essential 

populations are listed by alphabetical order within the diversity stratum, followed by the Rapid 

Assessment of the Supporting populations: 

• Dry Creek

• Maacama Creek

• Mark West Creek

• Upper Russian River

• Interior Diversity Stratum Rapid Assessment

o Crocker Creek

o Gill Creek

o Miller Creek (Russian)

o Sausal Creek
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CCC steelhead Interior Diversity Stratum Populations, Historical Status, Population’s Role in 
Recovery, Current IP-km, and Spawner Density and Abundance Targets for Delisting.   

Diversity 
Stratum 

CCC Steelhead 
Population 

Historical 
Population 

Status 

Population’s 
Role In 

Recovery 

Current 
Weighted 

IP-km 
Spawner 
Density 

Spawner 
Abundance 

Interior  Crocker Creek D Supporting 4.5 6-12 25-52 

 Dry Creek I Essential 116.7 26.0 3,000 

 Gill Creek D Supporting 7.2 6-12 41-84 

 Maacama Creek I Essential 76.2 31.6 2,400 

 Mark West Creek I Essential 164.2 20 3,300 

 Miller Creek (Russian) D Supporting 3.1 6-12 17-35 

 Sausal Creek D Supporting 11.1 6-12 65-131 

 Upper Russian River I Essential 423.9 20 8,500 

Interior Diversity Stratum Recovery Target 17,200 
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Dry Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Independent Population
• Diversity Stratum: Interior
• Spawner Abundance Target: 3,000 adults
• Current Intrinsic Potential: 116.7 IP-km

For information regarding CC Chinook salmon and CCC coho salmon for this watershed, 
please see the CC Chinook Salmon volume of this recovery plan and the CCC coho salmon 
recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Although rigorous juvenile or adult sampling were not historically conducted within the Dry 
Creek watershed, periodic surveys by the California Department of Fish and Wildlife (CDFW) 
from the 1950s and 1960s suggest high steelhead productivity within the various tributary sub-
watersheds prior to the construction of Lake Sonoma in 1980.  Sporadic sampling (both spatially 
and temporally) occurred historically within the tributaries, and it appears the most consistent 
sampling efforts took place within largest tributaries such as Mill and Pena Creeks.  The trends 
from these sampling efforts suggest steelhead abundance has declined over the past several 
decades within most tributary reaches.  For example, CDFW noted that young-of-the-year 
steelhead were abundant throughout the sampling reach during a 1957 survey, and very large 
numbers of newly emerged juvenile steelhead during a May, 1964 survey in Pena Creek (CDFG 
2006).  For comparison, CDFW surveys in the 1980s and 1990s in Mill Creek documented juvenile 
low and moderate steelhead numbers respectively (CDFG 2006).   

In 1980, the Don Clausen Fish Hatchery (DCFH) on Dry Creek was constructed by the U.S.  Army 
Corps of Engineers (USACE) to compensate for lost spawning and nursery areas upstream of 
Warm Springs Dam—Lake Sonoma Project.  Warm Springs Dam was not designed with fish 
passage facilities; thus, steelhead are precluded from accessing the approximately 130 square 
miles of watershed located upstream of the dam near the confluence with Pena Creek (CDFG 
2004).  Steelhead are widely distributed throughout the 14 miles of the Dry Creek mainstem, 
which is augmented to a large degree by hatchery production.  The established mitigation goals 
included 300,000 released smolts and 6,000 returning adults to Dry Creek.  In 1993, juvenile 
steelhead production peaked with the release of over 1.5 million juveniles from the DCFH (CDFG 
2011a).  Between 1982 and 2012 adult steelhead returns ranged from 333 to 8,100, with the peak 
in 1995 (CDFG 2011b).   
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The Sonoma County Water Agency (SCWA) has been trapping out-migrating smolts on Dry 
Creek since 2009 in response to monitoring required through the NMFS Russian River Biological 
Opinion (NMFS 2008). Wild downstream migrant abundance estimates (including young-of-year 
(YOY) and parr) migrating down Dry Creek ranged from 71,000 (2009) to 42,000 (2010) to 32,000 
(2011) with the makeup of YOY to parr ranging from 20 to 50% (Manning and Martini-Lamb 
2012).  While the proportion of wild and hatchery steelhead in the adult steelhead population in 
Dry Creek has not been well documented, in 2010 and 2011 SCWA was able to operate the 
counting video/counting station at Mirabel long enough to get a representative sample; in 2010 
and 2011, of 530 and 600 fish counted, the proportion of hatchery to wild was 3:1 and 4:1 
respectively (S. Chase, Sonoma County Water Agency, personal communication, 2013).   
 

History of Land Use 
Land use within the Dry Creek basin has been dominated by agriculture since the late 1800s.  At 
the turn of the 19th century, the Dry Creek valley was one of California’s premier producers of 
Zinfandel grapes.  Following prohibition in the early 1920s, much of the vineyard acreage was 
replaced by fruit trees, with most of the fruit processed in nearby Healdsburg.  Following the 
repeal of prohibition, the valley again shifted to primarily grape production.  Since the 1970s, the 
conversion of forest land to vineyards has accelerated dramatically, where today over one fourth 
of the watershed area below Warm Springs Dam is in grape production.  Urban development has 
been limited within the watershed; the city of Healdsburg, located within the extreme southeast 
corner of the watershed, is the only urbanized area of significance.  Limited cattle grazing and 
logging occur within some tributaries. 
 

Current Resources and Land Management 
Completed in 1982, Warm Springs Dam, located upstream of the Pena Creek confluence, forms 
Lake Sonoma, a multi-purpose reservoir providing flood protection, municipal water storage, 
and hydroelectric power.  A fish hatchery operates at the base of the dam, producing steelhead 
and coho salmon to mitigate lost habitat in the upper watershed.  The USACE owns the dam and 
appurtenant structures, as well as a significant area of land surrounding Lake Sonoma, and 
controls the winter flow releases to avoid flooding of the lower river. Summer flow releases are 
managed by SCWA in accordance with its state water right permit, which maintains around 100-
200 CFS nearly year round to meet the water supply needs of over 600,000 customers over 9 
cities/districts within Sonoma and Marin Counties.  SCWA actively monitors salmonid 
populations within Dry Creek, the mainstem Russian River, to evaluate and monitor their 
operations in the Russian River basin to comply with a 2008 biological opinion governing those 
operations.  To mitigate high flow releases, SCWA has removed passage barriers to several 
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tributaries, and will complete 6 miles of habitat enhancement between the years 2013 and 2020, 
to improve velocity refugia on Dry Creek by enlisting the cooperation between local, state, and 
Federal agencies and local land-owners/vintners.  
 

Salmonid Viability and Watershed Conditions 
The following habitat indicators were rated Poor through the CAP process:  habitat complexity, 
riparian vegetation, sediment, passage/migration, estuary/lagoon, population viability, 
landscape patterns, and sediment transport.  Recovery strategies will typically focus on 
improving these habitat indicators, although strategies that address other indicators may also be 
developed where their implementation is critical to restoring properly functioning habitat 
conditions within the watershed. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Dry Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Hydrology: Baseflow & Passage Flows 
Hydrology within the Dry Creek basin has been severely altered from the historical flow regime 
of less than 1 cfs during the dry months.  The storm driven winter natural hydrology (e.g., up to 
30,000 cfs) in the reach below Warm Springs Dam has been severely truncated to no more than 
6,000 cfs, while the natural low flow summer flows (e.g., 1-5 cfs) have been elevated to a steady, 
year-round baseflow of approximately 100-200 cfs (Steiner 1996).  The altered flow regime has 
simplified mainstem aquatic and riparian habitat within the lowermost 14 miles of Dry Creek 
(Inter-fluv Inc. 2010), and the high summer flows are likely limiting rearing juvenile salmonids 
(Entrix Inc. 2003).  Within many Dry Creek tributaries, agricultural operations have diminished 
both summer and spring flow levels by diverting/pumping stream flows for irrigation and frost 
control (NMFS 2009).  Domestic well pumping also likely impacts summer baseflows within 
tributaries of the basin. 
 
Habitat Complexity: Large Wood & Shelter 
Inadequate instream shelter predominantly affects juvenile steelhead, which depend on complex 
instream and edgewater habitat features to provide cover from predators (Shirvell 1990) and low-
velocity refuge from high winter flow events (Bustard and Narver 1975). Submerged LWD often 
comprises a large component of available shelter within streams located in forested landscapes 
(Shirvell 1990), such as Dry Creek.  Shelter ratings throughout much of the Dry Creek basin are 
Poor, with 29 of 31 sampled stream reaches having a shelter score below 80 (SEC data).  Similarly, 
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LWD volume was also low throughout most sampled tributary reaches, as evidenced by the high 
frequency with which CDFW personnel suggested LWD restoration as a critical priority within 
their Dry Creek watershed stream reports.  Interfluve (2010) shows higher shelter rating values 
(>80 for nine out of 15 reaches) for mainstem Dry Creek. 
 
Estuary: Quality & Extent 
Past management activities within the Russian River estuary have likely degraded parr and smolt 
steelhead rearing habitat.  Since 2009, SCWA has partnered with NMFS and CDFW to adaptively 
manage the estuary as a “perched” or closed freshwater lagoon while minimizing flood risk 
within the lower river.  To address flooding concerns within the lower estuary, SCWA breaches 
the estuary sand bar once the water surface elevation reaches a critical height.  The elevated Dry 
Creek flows present a challenge to managing water levels in the lagoon, requiring a balance 
between flooding adjacent low lying properties in Jenner and to providing highly productive 
summer rearing habitat for juvenile salmonids, including steelhead.  Please see the Russian River 
Overview for more information.  
 
Habitat Complexity: Percent Primary Pools & Pool/Riffle/Flatwater Ratio 
Adult steelhead utilize pool habitat as holding habitat during upstream migration, while deeper 
pools are preferred habitat of larger, 1- and 2-year old juvenile steelhead (Everest and Chapman 
1972).  Wood plays a key role in creating and maintaining pool habitat within stream systems 
(Montgomery et al. 1995; Rosenfeld and Huato 2003), yet quality pool habitat is lacking 
throughout most tributary and mainstem reaches of Dry Creek, likely due in large part to lack of 
LWD. 
 
Passage/ Migration: Mouth of Confluence & Physical Barriers 
Barriers and impediments alter or entirely preclude migration and seasonal movement patterns 
of both adult and juvenile steelhead. Warm Springs Dam blocks salmon and steelhead access to 
up to 105 miles of historical habitat located within the upper Dry Creek basin (SEC 1996).  Smaller 
barriers/impediments exist on Mill and Grape Creeks.  Dutcher Creek is currently mostly 
inaccessible to salmonids due to the presence of numerous artificial barriers just upstream of the 
mouth. 
 
Other Current Conditions 
The connection between floodplain habitat and lower tributary stream channels throughout the 
broad Dry Creek Valley is limited where the creek is adjacent to agricultural areas due to the 
encroachment of vegetation on the Dry Creek mainstem.  Warm Springs Dam alters the natural 
transportation of gravel and wood from the upper half of the watershed, but does not appear to 
be a significant cause of the extensive channel instability witnessed within Dry Creek during the 
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past several decades (Inter-fluv Inc. 2010).  Instead, intensive gravel mining and several large 
flood and fire events can be attributed to the vertical incision and lateral erosion within the 
mainstem as both processes were already well established prior to dam completion.  Recently, 
channel condition appears to be improving, as the rate of incision has slowed and much of the 
mainstem channel has approached a point of equilibrium with regard to incision/aggradation 
(Inter-fluv Inc. 2010).  However, riparian composition and function in Dry Creek has been 
adversely impacted by the dam, with the less frequent scouring flows emanating from the dam 
allowing a dense riparian corridor of 20 and 30-year old trees to establish.  The dense growth has 
confined the Dry Creek channel, precluded lateral channel migration, and sequestered large 
volumes of coarse bed material outside of the active channel (Inter-fluv Inc. 2010). 
 

Threats 
The following discussion focuses on those threats that rate as High or Very High (See Dry Creek 
CAP Results).  Recovery strategies will likely focus on ameliorating threats rated as High; 
however, some strategies may address Medium and Low threats when the strategy is essential to 
recovery efforts. 
 
Agriculture 
Agricultural operations (predominantly grape growing) occur throughout the low lying 
elevations, and vineyards are also common in the higher elevations of the Dry Creek watershed.  
Where agricultural land has encroached upon tributary riparian zones, the corridor is thin; wood 
recruitment and shade are at low levels; and sediments and chemicals can readily enter the stream 
channel during runoff periods. Water diversions and near-stream groundwater pumping for 
irrigation are likely a primary cause of chronic low-water conditions in tributaries commonly 
observed during summer (Deitch et al. 2008; NMFS 2009). 
 
Channel Modification 
Where riprap and other hardened stabilization techniques have been employed to prevent 
erosion and loss of land, stream velocity is high, and shelter for juvenile fish or resting adults is 
low.  Additionally, hardened bank stabilization, such as riprap and wooden crib-walls, can 
preclude the natural hydrologic and floodplain function necessary for creating and maintaining 
instream habitat (FEMA 2009). In the 1980s, the USACE installed various structures along 
mainstem Dry Creek, including car bodies, creosote crib walls, submarine netting, steel “jacks” 
and concrete weirs with fish ladders to stem downcutting and lateral erosion. Many of these 
structures have been deemed ineffective and are currently being considered for removal or 
modification as part of the enhancement of Dry Creek required by the biological opinion. 
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Habitat Complexity 
The Dry Creek CAP analysis rated shelter condition as Poor for summer rearing juveniles 
throughout much of the watershed; conditions that were likely a direct result of documented poor 
LWD volume.  Habitat complexity created by submerged LWD likely comprised a large 
component of available shelter within tributary streams located in forested landscapes.  As part 
of their stream habitat inventory program, CDFW recommended pool habitat restoration within 
most of the tributaries to Dry Creek.  Some of these recommendations have been fulfilled through 
the enhancement of work by SCWA (e.g., Grape, Wine and Crane Creeks) and DFW (e.g., Mill 
Creek). 
 
Roads and Railroads 
Embeddedness levels are high due to sediment from problem public and private roads and active 
erosion sites throughout the upper portions of tributary subwatershed, such as Pena and Mill 
Creeks, which have both been the subject of programmatic sediment surveys.  Remaining 
subwatersheds should be assessed and treatments developed to upgrade and decommission 
problem roads to reduce surface runoff and high stream velocities.  
 
Water Diversions and Impoundments 
Water diversions supporting agriculture within Dry Creek are likely a primary cause of the low 
flow conditions impacting fish during the spring and summer months (Deitch et al. 2008).  
Furthermore, water diversions and impoundments can also impact fish directly.  Many 
diversions are unpermitted and do not address fish passage or screening considerations.  The 
largest impoundment in the system, Warm Springs Dam, blocks fish passage into over half the 
Dry Creek watershed, and interrupts the downstream transport of wood and sediment from the 
upper basin. 
 
Other Threats 
Within the Russian River, hatchery steelhead are genetically identical to wild fish, and thus both 
are listed as part of the CCC steelhead ESU.  In 2004, mitigation and enhancement goals for the 
hatchery were modified to 300,000 juveniles and 6,000 adults to better reflect a balance of hatchery 
and wild fish in the basin, and wild fish are now introgressed into hatchery breeding to aid 
genetic diversity (B. Wilson, CDFW, personal communication, 2011).  Though hatchery steelhead 
smolts may compete with wild juvenile steelhead, hatchery smolts tend to out-migrate quickly 
and therefore any competition is likely fleeting (NMFS 2008).  Competition among adults for 
spawning habitat may occur, but is thought to be largely restricted to the mainstem channel 
(NMFS 2008).  
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Limiting Conditions, Lifestages, and Habitats 
Threat and stress analysis within the CAP workbook suggests summer and winter rearing habitat 
are most limiting steelhead production within the Dry Creek basin.  Poor juvenile rearing habitat 
was documented within the mainstem channel, due largely to high summer releases from WSD 
interacting with impaired riparian and stream channel function.  Within Dry Creek tributaries, 
juvenile habitat is limited by poor LWD volume and a general lack of instream cover.  During 
summer months, low flow volume can also limit the availability of juvenile habitat in tributary 
reaches. 
 

General Recovery Strategy 
 
Continue Planned Enhancement Within Mainstem and Tributary Reaches 
The Dry Creek watershed is currently undergoing an ambitious enhancement plan brought about 
through the Russian River Biological Opinion (NMFS 2008).  As part of the implemented 
Reasonable and Prudent Alternative, SCWA and the Corps will be funding a multi-million dollar 
project aimed at improving six miles of mainstem channel to near-optimum coho and steelhead 
habitat.  Also, five separate projects aimed at improving instream habitat and fish passage will 
occur within four important Dry Creek tributaries.  Ensuring future implementation of these 
restoration actions is critically important. 
 
Address Impaired Tributary Hydrology 
Low tributary flows likely impair juvenile steelhead survival during both spring and summer, 
although the mechanism by which these flow effects manifest is different for each season and 
stream.  In spring, acute stream flow pumping in response to frost events can cause rapid 
dewatering of the stream channel.  Conversely, summer low flows are more of a chronic, long-
term effect brought about largely by steady agricultural and residential stream diversions and 
well pumping.  Restoration actions should foster coordination between landowners during low 
flow conditions to minimize acute dewatering episodes, and encourage the use of alternative frost 
protection strategies (e.g., wind fans, off-channel reservoirs, etc.), many of which have already 
been successfully employed throughout the watershed. 
 
Improve Instream Habitat Quality and Quantity 
Although the planned restoration actions brought about by the Russian River Biological Opinion 
will improve LWD volume and shelter availability within the mainstem Dry Creek and select 
tributaries, further restoration actions will be needed to address these issues within many of the 
remaining tributaries where poor LWD and shelter conditions likely limit habitat carrying 
capacity and function. 
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Identify, Prevent and Reduce Sediment Sources 
Treatments proposed from existing road sediment surveys should be prioritized and restoration 
actions implemented by Sonoma County Department of Transportation and private landowners.  
Additionally, remaining roads (mostly private) should be addressed as part of a comprehensive 
sediment reduction and transportation plan for the entire basin.  Future road construction should 
utilize Best Management Practices (BMPs) to prevent altering watershed hydrologic processes, 
sediment transport and fish passage, and construction of roads within riparian zones should be 
avoided or minimized. BMPs to prevent sediment into the stream environment, from agriculture, 
road building and maintenance, and cattle grazing within riparian areas should be implemented.   
 
Evaluate and Improve the Regulated Flow Structure 
Current efforts between NMFS and the NWS California/Nevada River Forecasting Center, 
Monterey Weather Forecasting Office and the Office of Hydrologic Development, SCWA and the 
USACE seek to balance and sustain fisheries flows while maximizing reservoir capture of 
watershed runoff. These efforts involving forecast-based reservoir operations for flood control 
and conservation, modeling watershed runoff and improvement of atmospheric rainfall and river 
forecasts to identify opportunistic periods for diversion and bypass should be supported.  Based 
on this evaluation and information, NMFS will work with the USACE to modify the “rule curve” 
associated with storage and releases from Lake Sonoma in the interest of fisheries flows.  
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        CCC Steelhead Dry Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 
  

Adults 
  

Condition 
  

Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

55% of streams/ 
55% of IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

1% of IP-km (>80 
stream average) Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58.3 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 50% of IP-km to 
74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 91.1% of IP-km Very Good 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

24% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 75% of IP-km to 
90% of IP-km Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
>80% Response 
Reach 
Connectivity 

Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 
  

Eggs 
  

Condition 
  

Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 75 

Fair 

Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% 
(0.85mm) and 
<30% (6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

43% of streams/ 
25% of IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

29% of 
streams/40% of 
IP-km (>40% 
average primary 
pool frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

55% of streams/ 
55% of IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

1% of IP-km (>80 
stream average) Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 75 

Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 75 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
2.76 
Diversions/10 IP-
km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 91.1% of IP-km Very Good 
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      Riparian Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

70% of streams/ 
67% of IP-km 
(>70% average 
stream canopy) 

Fair 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

24% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

43% of streams/ 
25% of IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

50 to 74% IP-km 
(<20 C MWMT) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 

    
Size 
  

Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.26 Fish/m^2 Fair 

    Viability Spatial Structure  
<50% of 
Historical 
Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical 
Range 

44% of Historical 
Range Poor 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

55% of streams/ 
55% of IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

 1% of IP-km 
(>80 stream 
average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 75% of IP-km to 
90% of IP-km Good 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

24% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

43% of streams/ 
25% of IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 
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5 
  

Smolts 
  

Condition 
  

Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

  Impaired but 
functioning Fair 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

1% of IP-km (>80 
stream average) Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
2.76 
Diversions/10 IP-
km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km >90% of IP-km Very Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance 
which 
produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
moderate risk 
spawner density 
per Spence 
(2008) 

Fair 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

0.619% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

>30% of 
Watershed in 
Agriculture 

Poor 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

5% of watershed 
>1 unit/20 acres Very Good 

      Riparian Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

Good 

      Sediment Transport Road Density  
>3 
Miles/Square 
Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

1.9 Miles/Square 
Mile Good 

      Sediment Transport Streamside Road 
Density (100 m)  

>1 
Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

2.0 Miles/Square 
Mile Poor 
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  CCC Steelhead Dry Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium High High Medium Medium High High 
2 Channel Modification Medium Medium Medium High Medium Medium High 
3 Disease, Predation and Competition Low Low Low Low Medium Low Low 
4 Hatcheries and Aquaculture Medium Low Low Low Low Not Specified Low 

5 
Fire, Fuel Management and Fire 
Suppression Low Low Medium Low Low Low Low 

6 Fishing and Collecting Low Not Specified Not Specified Not Specified Low Not Specified Low 
7 Livestock Farming and Ranching Low Low Medium Low Low Low Low 
8 Logging and Wood Harvesting Low Low Low Low Low Low Low 
9 Mining Low Low Low Low Low Low Low 

10 Recreational Areas and Activities Low Low Low Low Low Low Low 
11 Residential and Commercial Development Medium Low Medium Medium Low Medium Medium 
12 Roads and Railroads Medium Low Medium Medium Low Low Medium 
13 Severe Weather Patterns Medium Medium Medium Medium Low Medium Medium 
14 Water Diversion and Impoundments Medium High High High Medium High High 
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Dry Creek, Central California Coast Steelhead (Interior) Recovery Actions

DC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

DC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Improve over-winter survival by increasing the frequency and functionality of 
floodplain habitats. 2 10

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, 
Sonoma County, USACE

DC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Create flood refuge habitat, such as hydrologically connected floodplains with 
riparian forest, removal of levees, and use setback levees where appropriate. 2 25

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, 
Sonoma County, USACE

DC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Implement actions that re-establish the hydrologic connection between stream 
channels and adjacent floodplain habitat. 2 50

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, 
Sonoma County, USACE

DC-CCCS-3.1 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
DC-CCCS-
3.1.1

Recovery 
Action Hydrology Prevent or minimize impairment to stream hydrology (impaired water flow)

DC-CCCS-
3.1.1.1 Action Step Hydrology

Support efforts to provide improved localized weather prediction capabilities in 
support of finer scale frost protection capabilities for the benefit of grape growers and 
fisheries flows. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD, Water 
Agencies

DC-CCCS-
3.1.1.2 Action Step Hydrology

Avoid and/or minimize the adverse effects of water diversion on salmonid habitat by 
establishing a more natural hydrograph, by-passing adequate downstream flows, 
regulating season of diversion, and promoting and implementing off-stream storage 
solutions (CDFG 2004). 1 25

CDFW, NMFS, Sonoma 
County, SWRCB

DC-CCCS-
3.1.1.3 Action Step Hydrology

Upgrade the existing water rights information system so that water allocations can be 
readily quantified by watershed. 2 5 CDFW, NMFS, SWRCB

DC-CCCS-
3.1.1.4 Action Step Hydrology

Request that SWRCB review and/or modify water use based on the needs of 
Chinook salmon/steelhead and authorized diverters (CDFG 2004). 2 10 CDFW, NMFS, SWRCB

DC-CCCS-
3.1.1.5 Action Step Hydrology Support the development and implementation of groundwater use regulations. 3 10 CDFW, NMFS, SWRCB

DC-CCCS-
3.1.1.6 Action Step Hydrology

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 100

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, SWRCB

DC-CCCS-
3.1.1.7 Action Step Hydrology

Evaluate requests for on-stream dams above migratory reaches for effects on the 
natural hydrograph and spawning gravel recruitment downstream (CDFG 2004). 3 100 CDFW, NMFS, SWRCB

DC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

DC-CCCS-
5.1.1.1 Action Step Passage

Improve fish passage at sites identified as partial or total barrier to anadromy.  High 
priority tributary watersheds include Mill, Pena and Grape Creek. 1 10

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-
5.1.1.2 Action Step Passage

Investigate passage barriers on Dutcher Creek, Felta Creek (CDFW survey reach 
2), Foss Creek, Mill Creek, Norton Creek, Pine Ridge Canyon Creek, Schoolhouse 
Creek, West Slough, and Wine Creek (CDFW stream survey reports).  Pena Creek 
tributaries should also be investigated. 1 10

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-
5.1.1.3 Action Step Passage

The falls on lower Mill Creek and on lower Felta Creek need to be evaluated for 
passage periodically.  Adjustment may be needed presently on Mill Creek. (CDFG 
2002). 2 5

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-
5.1.1.4 Action Step Passage

Log-jams in the Chapman Branch and Pena Creek need to be 
monitored/investigated for passage.  Prior to removing logjams, consult with NMFS 
and CDFW fish passage specialists (CDFG 2002). 2 5

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelters.

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Dry Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Where feasible, design and engineer pool enhancement structures to increase the 
number of pools.  All tributary streams, aside from Grape, Mill, and Pine Ridge 
Canyon, are high priority streams. 2 25

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Complete stream habitat surveys within Dry Creek tributaries where potential habitat 
exists above the CDFW survey reach. 2 5 CDFW

DC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Develop tributary pool and shelter projects with cooperative landowners to enhance 
presmolt and smolt survival 2 100

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Encourage landowners to implement woody debris restoration projects as part of 
their ongoing operations in stream reaches where large woody debris is lacking. 2 100

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity Encourage bio-engineering projects to address erosion issues on private lands. 2 3

CDFW, NOAA RC, NRCS, 
RCD

DC-CCCS-
6.1.1.6 Action Step

Habitat 
Complexity

Finish implementation of instream habitat restoration along six miles of mainstem 
Dry Creek as specified within the Russian River Biological Opinion (NMFS 2008). 2 10

CDFW, NMFS, Sonoma 
County Water Agency, USACE

DC-CCCS-
6.1.1.7 Action Step

Habitat 
Complexity

Encourage Dry Creek landowners to become Cooperators in the Dry Creek Valley 
Programmatic Safe Harbor Agreement. 2 5

NMFS, Private Landowners, 
Sonoma County Water Agency

DC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary or staging pools

DC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Enhance Dry Creek mainstem and tributary migration and resting habitats with LWD, 
boulders, and other instream features to increase habitat complexity and improve 
staging pool frequency and depth 1 25

CDFW, NMFS, NOAA RC, 
NRCS, RCD

DC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

DC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Improve instream LWD volumes throughout all Dry Creek tributary reaches, except 
for recently restored reaches in Grape Creek. 2 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DC-CCCS-
6.1.3.2 Action Step

Habitat 
Complexity

Maintain current LWD, boulders, and other structure-providing features which 
provide stream complexity, pool frequency, and depth when evaluating permits for 
stream or bank modification. 3 100

CDFW, NOAA RC, Private 
Landowners

DC-CCCS-
6.1.3.3 Action Step

Habitat 
Complexity

Encourage landowners to implement woody debris restoration projects as part of 
their ongoing operations in stream reaches where large woody debris is lacking. 2 100

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DC-CCCS-
6.1.3.4 Action Step

Habitat 
Complexity

Educate landowners regarding the importance of LWD to stream habitat creation 
and natural fluvial processes, and the need to leave LWD within the stream channel. 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

DC-CCCS-
7.1.1.1 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 2 20

CDFW, NMFS, NOAA RC, 
Private Landowners, RCD

DC-CCCS-
7.1.1.2 Action Step Riparian

Fence riparian areas within the Dry Creek watershed from grazing by using fencing 
standards that excludes cattle but allows other wildlife to access the stream.  High 
priority stream reaches include Pechaco Creek (reach 1 and 2) and Pena Creek 
(reach 3) (CDFW stream survey reports). 2 2

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-
7.1.1.3 Action Step Riparian

Increase canopy cover levels within the Dry Creek watershed.  Priority streams 
include Fall Creek (reach 1), Felta Creek (reach 2,3), Foss Creek, Mill Creek, Norton 
Creek, Pechaco Creek (reach 1,2,3), Pena Creek, West Slough, Wine Creek (reach 
1), and Woods Creek (reach 1,2,3) (CDFW stream survey reports). 2 10

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-
7.1.1.4 Action Step Riparian

Encourage the restoration of floodplain function and protect riparian vegetation to 
improve migration and summer/overwintering habitat for steelhead and Chinook 
salmon. 2 100

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-
7.1.1.5 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, ivy, 
etc.), prioritize and develop riparian habitat reclamation and enhancement programs 
(CDFG 2004). 3 20 CDFW, NMFS, NOAA RC

DC-CCCS-
7.1.2

Recovery 
Action Riparian Improve tree diameter
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Dry Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DC-CCCS-
7.1.2.1 Action Step Riparian

Develop a Large Wood Recruitment Plan that assesses instream wood needs, and 
sites potentially responsive to wood recruitment or placement, and develop a riparian 
strategy to ensure long term natural recruitment of wood via large tree retention. 3 100

Land Trusts, Private 
Landowners

DC-CCCS-
7.1.2.2 Action Step Riparian

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 20

CDFW, NOAA RC, Private 
Landowners

DC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

DC-CCCS-
8.1.1.1 Action Step Sediment

Initiate road assessments and landslide mapping in the Dry Creek watershed.  High 
priority streams include Crane Creek, Felta Creek (reach 3,4), Grape Creek, Mill 
Creek, Palmer Creek, Pena Creek, Pine Ridge Canyon Creek, Wallace Creek, Wine 
Creek and Woods Creek (CDFW stream survey reports). 2 20

CDFW, NMFS, NOAA RC, 
NRCS, RCD, Sonoma County

DC-CCCS-
8.1.1.2 Action Step Sediment

Implement completed road assessments to address sediment-related and runoff-
related problems and correct problems with road hydrologic connectivity to streams. 2 20

CDFW, NOAA RC, NRCS, 
Private Landowners, Public 
Works, RCD

DC-CCCS-
8.1.1.3 Action Step Sediment

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage and support landowners 
who conduct operations in a manner compatible with CCC steelhead and CC 
Chinook salmon recovery priorities. 3 20

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-
8.1.1.4 Action Step Sediment

Provide incentives to restore high priority sites as determined by watershed analysis, 
CDFW, or CalFire. 2 50 CDFW, NMFS

DC-CCCS-
8.1.1.5 Action Step Sediment

Debris jams are potentially trapping sediment and eroding adjacent banks within 
Schoolhouse Creek, Wine Creek, and Woods Creek.  The jams should be analyzed 
for possible removal or modification (CDFW stream survey reports). 2 5 CDFW, NMFS, NOAA RC

DC-CCCS-
8.1.1.6 Action Step Sediment

Spawning gravel is limited within Dutcher Creek (reach 1), Fall Creek, Felta Creek, 
Grape Creek, and Wine Creek (upper and lower reaches) (CDFW stream habitat 
reports).  Implement actions to improve spawning gravel abundance and quality 
within these stream. 2 5

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

DC-CCCS-11.1 Objective Viability
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

DC-CCCS-
11.1.1.1 Action Step Viability Monitor population status for response to recovery actions. 2 10

CDFW, NOAA RC, Private 
Landowners, RCD

DC-CCCS-
11.1.1.2 Action Step Viability

Utilize CDFW approved implementation, effectiveness, and validation monitoring 
protocols when assessing efficacy of restoration efforts. 3 100

CDFW, NOAA RC, NRCS, 
Private Landowners, RCD

DC-CCCS-
11.1.1.3 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. Encourage all major landowners to develop 
similar assessment methods. 3 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DC-CCCS-
11.1.1.4 Action Step Viability

Conduct a comprehensive assessment of watershed processes (e.g., hydrology, 
geology, fluvial-geomorphology, water quality, and vegetation), instream habitat, and 
factors limiting steelhead and Chinook salmon production. 3 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DC-CCCS-
11.1.1.5 Action Step Viability

Evaluate feasibility of installing a lifecycle station in an appropriate location within the 
watershed.  Implement action if found feasible. 1 10

CDFW, NMFS, Sonoma 
County Water Agency

DC-CCCS-
11.1.1.6 Action Step Viability

Improve smolt condition factor through the addition of Salmon Analog pellets until 
adult population returns reach nutrient sustaining levels. 1 10

, CDFW, NMFS, Russian River 
Wild Steelhead Society, 
USACE

DC-CCCS-12.1 Objective Agriculture
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DC-CCCS-
12.1.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

DC-CCCS-
12.1.1.1 Action Step Agriculture

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage increased involvement and 
support existing landowners who conduct operations in a manner compatible with 
CCC steelhead and CC Chinook salmon recovery priorities. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD
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Dry Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DC-CCCS-
12.1.1.2 Action Step Agriculture

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 3 10

CDFW, Farm Bureau, NMFS, 
Private Landowners, RCD

DC-CCCS-
12.1.1.3 Action Step Agriculture

Coordinate with the agencies that authorize conversions to minimize conversions in 
key watersheds and discourage forestland conversions. 3 25 CDFW, NMFS

DC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.

DC-CCCS-
12.1.2.1 Action Step Agriculture

Minimize future sediment and runoff sources from agricultural land by modifying 
actions that deliver sediment and runoff to stream channels. Assess the 
effectiveness of erosion control measures throughout the winter period. 3 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DC-CCCS-
12.1.2.2 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to address sediment 
source reduction, riparian habitat, forest health, and restoration. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

DC-CCCS-
12.1.2.3 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 3 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DC-CCCS-12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
DC-CCCS-
12.2.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

DC-CCCS-
12.2.1.1 Action Step Agriculture

Promote agricultural practices that protect and restore steelhead and Chinook 
salmon habitat by working with the agricultural community. 3 10

CDFW, Counties, NMFS, 
NOAA SWFSC

DC-CCCS-
12.2.1.2 Action Step Agriculture

Streamline permit processing where landowners are conducting actions aligned with 
recovery priorities. 3 5

CDFW, Counties, NMFS, 
NRCS, RCD, SWRCB, 
USACE

DC-CCCS-13.1 Objective
Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to watershed hydrology

DC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

All proposed levees should be designed to account for minimal maintenance 
associated with an intact and functioning riparian zone. 2 100

FEMA, NMFS, Private 
Landowners, Sonoma County

DC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 2 30

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, RCD, 
Sonoma County, USACE

DC-CCCS-
13.1.1.3 Action Step

Channel 
Modification Avoid or minimize the effects from flood control projects on salmonid habitat. 3 100

CDFW, FEMA, NMFS, Private 
Landowners, Sonoma County

DC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 3 100

CDFW, NMFS, Private 
Landowners, Sonoma County

DC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Discourage stabilization projects which will lead to additional instability either up- or 
downstream. 3 100

CDFW, NMFS, Sonoma 
County, USACE

DC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

DC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Agencies should develop large woody debris retention programs and move away 
from the practice of removing instream large woody debris under high flow 
“emergencies”. 3 100

CDFW, NMFS, NRCS, Private 
Landowners, RCD, Sonoma 
County, USACE

DC-CCCS-
13.1.2.2 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 3 100

CDFW, NMFS, NRCS, Private 
Landowners, RCD

DC-CCCS-17.1 Objective Hatcheries
Address other natural or manmade factors affecting the species' continued 
existence

DC-CCCS-
17.1.1

Recovery 
Action Hatcheries Prevent or minimize reduced density, abundance, and diversity

DC-CCCS-
17.1.1.1 Action Step Hatcheries

Manage Russian River Hatcheries following a Hatchery Genetic Management Plan 
(HGMP) which is regularly updated to include adaptive management strategies and 
recommendations. 1 5 CDFW, NMFS, USACE
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DC-CCCS-
17.1.1.2 Action Step Hatcheries

Evaluate the need for revising release numbers, release sizes, release locations and 
strategies in the context of meeting recovery goals and mitigation requirements of 
both Russian River Hatcheries (DCFH and CVFF). Update and revise the HGMP 
according to proposed changes and recommendations  1 5 CDFW, NMFS, USACE

DC-CCCS-
17.1.1.3 Action Step Hatcheries

Preserve and manage the remaining genetic and phenotypic characteristics that 
promote life history variability in both hatchery and wild populations. 1 5

CDFW, NMFS, NOAA 
SWFSC, USACE

DC-CCCS-
17.1.1.4 Action Step Hatcheries

Evaluate hatchery utilization in the context of increasing  abundance and spatial 
distribution of steelhead in the Russian River and the larger CCC DPS. 1 5 CDFW, NMFS, USACE

DC-CCCS-
17.1.1.5 Action Step Hatcheries

If stocking is reinitiated, implement changes identified in Hatchery Genetic 
Management Plans to improve genetic and rearing management 1 5 CDFW, NMFS, USACE

DC-CCCS-23.1 Objective
Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Improve instream gravel quality

DC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Initiate road assessments and landslide mapping in the Dry Creek watershed.  High 
priority streams include Crane Creek, Felta Creek (reach 3,4), Grape Creek, Mill 
Creek, Palmer Creek, Pena Creek, Pine Ridge Canyon Creek, Wallace Creek, Wine 
Creek and Woods Creek (CDFW stream survey reports). 2 20

CDFW, NMFS, NOAA RC, 
NRCS, RCD, Sonoma County

DC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Implement completed road assessments to address sediment-related and runoff-
related problems and correct problems with road hydrologic connectivity to streams. 2 25

CDFW, NOAA RC, NRCS, 
Private Landowners, Public 
Works, RCD

DC-CCCS-25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

DC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

DC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Implement changes to D1610 as specified within the Russian River Biological 
Opinion (NMFS 2008). 1 5

CDFW, SWRCB, USACE, 
Water Agencies

DC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment

Support current efforts to balance and sustain fisheries flows while maximizing 
reservoir capture of  watershed runoff. These efforts involving forecast-based 
reservoir operations for flood control and conservation, modeling watershed runoff, 
and improvement of atmospheric rainfall and river forecasts to identify opportunistic 
periods for diversion and bypass should be supported. 1 5

CDFW, NMFS, NOAA NWS, 
Private Landowners, Sonoma 
County Water Agency, 
SWRCB, USACE

DC-CCCS-
25.1.1.3 Action Step

Water 
Diversion/
Impoundment Promote water conservation best practices such as drip irrigation for vineyards. 2 5

CDFW, Farm Bureau, NMFS, 
NOAA RC, NRCS, Private 
Landowners, Public, RCD

DC-CCCS-
25.1.1.4 Action Step

Water 
Diversion/
Impoundment Promote the use of reclaimed water for agricultural or other uses. 2 5

CDFW, Farm Bureau, NMFS, 
NOAA RC, NRCS, Private 
Landowners, Public, RCD

DC-CCCS-
25.1.1.5 Action Step

Water 
Diversion/
Impoundment

Provide incentives to water rights holders within Dry Creek tributaries willing to 
convert some or all of their water right to instream use via petition change of use and 
California Water Code §1707 (CDFG 2004). 2 10

CDFW, NMFS, Sonoma 
County

DC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

DC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment

Work with project proponents and landowners to implement instream habitat 
enhancement work along Dry Creek in addition to the 6 miles required by the NMFS 
2008 Biological opinion, utilizing the Current Conditions Inventory and Conceptual 
Design work by Interfluve. 2 25

CDFW, NMFS, NRCS, Private 
Landowners, RCD, Sonoma 
County

DC-CCCS-
25.1.3

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to estuary (impaired quality and extent)
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Dry Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

DC-CCCS-
25.1.3.1 Action Step

Water 
Diversion/
Impoundment

Manage dam releases to minimize the influence on lagoon formation in support of 
the Russian River Biological Opinion. 2 5

CDFW, NMFS, USACE, Water 
Agencies

DC-CCCS-
25.1.3.2 Action Step

Water 
Diversion/
Impoundment

Encourage SCWA and Landowners along Dry Creek to coordinate water 
withdrawals in the interest of providing reliable releases from Lake Sonoma, and 
managing spring flow releases in support of efforts to maintain a freshwater lagoon 
in the estuary.  1 10

CDFW, NMFS, Sonoma 
County Water Agency, 
SWRCB

DC-CCCS-25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

DC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

DC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Develop and apply a distributed hydrologic water budget model to characterize 
surface stream flows within Russian River tributaries, to allow for comparisons 
between impaired and unimpaired conditions, with an emphasis on summer base 
flow conditions relative to rearing juvenile salmonids. These data will reduce 
uncertainty, provide greater temporal and spatial focus on impaired reaches and  
greater certainty for reaches that have water available for consumptive uses and be 
useful as a decision-support tool for other programs.  1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD

DC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

To resolve frost protection/fisheries conflicts over spring baseflows evaluate 
alternatives such as: develop information about prioritizing tributaries and locations 
for offstream storage; develop criteria for sizing offstream storage; develop criteria 
making compensatory releases from large dams; provide policy and funding for the 
above actions to maximize benefits for fisheries and agriculture 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD, Water 
Agencies

DC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment

Avoid and/or minimize the adverse effects of water diversion on salmonid habitat by 
establishing a more natural hydrograph, by-passing adequate downstream flows, 
regulating season of diversion, and promoting and implementing off-stream storage 
solutions (CDFG 2004). 1 25

CDFW, NMFS, Sonoma 
County

DC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/
Impoundment

Upgrade the existing water rights information system so that water allocations can be 
readily quantified by watershed. 2 5 CDFW, NMFS, SWRCB

DC-CCCS-
25.2.1.5 Action Step

Water 
Diversion/
Impoundment

Request that SWRCB review and/or modify water use based on the needs of 
Chinook salmon/steelhead and authorized diverters (CDFG 2004). 2 10 CDFW, NMFS, SWRCB

DC-CCCS-
25.2.1.6 Action Step

Water 
Diversion/
Impoundment Support the development and implementation of groundwater use regulations. 3 10 CDFW, NMFS, SWRCB

DC-CCCS-
25.2.1.7 Action Step

Water 
Diversion/
Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 100

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, SWRCB

DC-CCCS-
25.2.1.8 Action Step

Water 
Diversion/
Impoundment

Evaluate requests for on-stream dams above migratory reaches for effects on the 
natural hydrograph and spawning gravel recruitment downstream (CDFG 2004). 3 100 CDFW, NMFS, SWRCB
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Maacama Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Potentially Independent Population
• Diversity Stratum: Interior
• Spawner Abundance Target: 2,400 adults
• Current Intrinsic Potential:  76.2 IP-km

For information regarding CC Chinook salmon and CCC coho salmon for this watershed, 
please see the CC Chinook Salmon volume of this recovery plan and the CCC coho salmon 
recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Although rigorous population estimates have never been conducted within the Maacama 
watershed, sporadic historical and anecdotal surveys indicate that steelhead were once abundant. 
Outmigrant trapping during May, 1965, documented abundant steelhead smolts captured at a 
perforated-plate trap located within mainstem Maacama Creek, approximately 5 miles above the 
Russian River confluence (CDFG 1965).  The perforated-plate trap was checked on an almost daily 
basis, and over 1,100 juvenile steelhead were captured during the sampling period (maximum 
daily count of 165 steelhead).  Spot surveys conducted by the California Department of Fish and 
Game (CDFG) during the 1990s documented the presence of 3 age classes of steelhead within a 
few of the larger Maacama subwatersheds, although steelhead abundance was largely depressed 
as compared to past surveys (Laurel Marcus and Associates 2004).  Chinook salmon distribution 
and abundance within Maacama Creek are detailed within the Chinook profile for the Russian 
River population. 

CDFW habitat surveys in the mid-1990s found steelhead distributed throughout much of the 
Maacama basin, the sole exceptions being high gradient headwater streams and areas upstream 
of migration barriers.  Areas of higher quality habitat exist within upper Redwood Creek 
(Yellowjacket and Kellogg Creeks) where limited logging has allowed the historical coniferous-
dominated upslope and riparian zones to remain.  The McDonnell and Briggs Creek watersheds 
are largely devoid of agricultural operations that dominate the southern portion of the watershed, 
and contain large areas of quality rearing and spawning habitat (Laurel Marcus and Associates 
2004). 
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History of Land Use 
The predominant land use within the present-day Maacama Creek watershed is agriculture 
(largely vineyards), with smaller grazing and logging operations located within the northeastern 
portion of the watershed.  Historically, agricultural development began as early as the 1850s 
within Knights Valley (Redwood Creek subbasin) and the Franz Creek watershed.  Several timber 
and mining (silver and mercury) companies operated within the redwood and conifer-dominated 
headwaters of Redwood, Briggs and McDonnell Creeks during the late 1800s (Laurel Marcus and 
Associates 2004).  In the early part of the century, cattle grazing was likely widespread throughout 
different areas of the basin, but now is largely restricted to northern watersheds, such as 
McDonnell Creek.  However, the intensive grazing that occurred throughout the basin has led to 
an important change in grassland fauna, with annual European grasses replacing native perennial 
bunchgrasses.  Native bunchgrasses better protect the landscape from erosion due to their deep 
and vigorous root system and their ability to regenerate following a fire (Laurel Marcus and 
Associates 2004). 
 

Current Resources and Land Management 
The entire Maacama Creek watershed is privately owned, except for small public holdings within 
the headwaters of McDonnell and Briggs Creeks (U.S. Bureau of Land Management).  
Consequently, resource management within the basin is largely carried out by private 
landowners with assistance from various Federal and state agencies (e.g., National Resource 
Conservation Service).   
 

Salmonid Viability and Watershed Conditions 
The following habitat attributes were rated Poor through the CAP process:  habitat complexity, 
riparian vegetation, hydrology, and sediment transport.  Recovery strategies will typically focus 
on improving these habitat attributes, although strategies that address other attributes may also 
be developed where their implementation is critical to restoring properly functioning habitat 
conditions within the watershed. 
 

Current Conditions 
The following discussion focuses on those conditions that rated Fair or Poor as a result of our 
CAP viability analysis.  The Maacama Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Estuary: Quality & Extent 
Please see the Russian River Overview for a complete discussion. 
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Riparian Vegetation: Composition, Cover & Tree Diameter 
Poor riparian conditions predominantly impact summer- and winter-rearing juveniles through 
elevated water temperatures and lack of velocity refugia respectively. Poor riparian conditions 
are common throughout much of the Maacama Creek watershed, elevating summer water 
temperatures, increasing stream bank erosion, and limiting LWD recruitment.  Historical land 
clearing and logging effectively removed many of the larger redwoods/conifers that shaded 
headwater streams in many tributaries throughout the basin.  As a result, few areas of 
conifer/redwood forests remain within the watershed (e.g., headwater sections of Briggs and 
Franz Creeks).  Cattle grazing within the riparian corridor has likely lowered riparian function 
and diversity within the McDonnell Creek subbasin, also.  Lower Maacama Creek has a wide 
riparian corridor (as compared to other tributaries in the basin) dominated by hardwood species.  
These lower elevation reaches, such as the mainstem Maacama Creek, likely did not support 
coniferous/redwood species historically.  
 
Hydrology: Baseflow & Passage Flows 
Low baseflows can reduce the quantity of habitat, elevate stream temperatures and inhibit 
movement between habitats for migration/emigration or to seek out food or temperature refugia 
during stressful periods through the disconnection of streams or riffle/pool complexes.  Analysis 
by Laurel Marcus and Associates (2004) suggests that summer baseflows in Maacama Creek may 
be limiting steelhead survival within low-gradient stream reaches (i.e., <2% gradient). Adjacent 
to agricultural areas, summer baseflows flows are likely impacted during the summer irrigation 
season as well as the spring frost control period (Deitch et al. 2008).  
 
Habitat Complexity: Large Wood & Shelter 
Poor shelter values can limit juvenile steelhead survival. Data from CDFW habitat inventories 
indicate shelter ratings throughout the Maacama Creek watershed are poor within all sampled 
reaches.  Poor to Fair LWD ratings were also documented within sampled reaches, due largely to 
a lack of functional riparian corridors and poor recruitment of large conifer species from adjacent 
upslope areas.  The general lack of wood within Maacama Creek stream channels is likely a cause 
of the observed shelter deficiencies.  Intense logging and land clearing around the latter half of 
the 19th century, combined with devastating wild fires during 1964 and 1965, shifted forest 
composition within much of the watershed from historical conifer/redwood stands to the current 
oak chaparral composite (Laurel Marcus and Associates 2004).  This shift in forest type has likely 
lowered the volume of wood available for delivery into the stream environment.   
 
Sediment: Gravel Quality & Distribution of Spawning Gravels 
Poor gravel quality can impact egg development and lower juvenile rearing success.  Although 
the CAP analysis indicated overall gravel quality as Fair, a few subwatersheds have spawning 
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gravel that is highly embedded with silt, which likely compromises spawning, egg incubation 
and macro-invertebrate food production (Laurel Marcus and Associates 2004).  The Franz Creek 
watershed has High embeddedness ratings throughout most mainstem sections, likely the result 
of intensive agriculture development as well as landscape-level impacts resulting from a 1964 fire 
and subsequent 200-year flood event.  Similarly, the McDonnell Creek watershed has some lower 
channel reaches that exhibit Poor embededdness ratings, in response to local sediment sources 
where livestock have access.  Spawning gravel is limited within Foote Creek (CDFG 2006).  
 
Water Quality: Temperature 
High instream temperatures have the greatest impact on summer-rearing juvenile steelhead, and 
summer water temperatures are likely limiting steelhead survival throughout many sections of 
Maacama Creek, primarily within or downstream of stream channels with poor riparian canopy 
cover.  The few areas noted as exhibiting cool water temperatures include the Briggs Creek and 
Kellogg Creek subwatersheds, isolated pool habitat within mainstem Bidwell Creek, and an area 
on lower Franz Creek that still retains a conifer/redwood-dominated riparian corridor.   
 
Other Current Conditions 
Compared to other watersheds within the Russian River basin, Maacama Creek likely has a 
moderately abundant population of steelhead that exhibit adequate life-history diversity.  Several 
fish passage barriers occur within the watershed, but many of the higher priority sites have been 
addressed during the last several years.  Although sediment from non-point sources such as roads 
is present in much of the watershed, the quantity of spawning-sized gravel does not appear to be 
a limiting factor in most streams.   
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High (See 
Maacama Creek CAP Results).  Recovery strategies will likely focus on ameliorating threats rated 
as High; however, some strategies may address Medium and Low threats when the strategy is 
essential to recovery efforts.   
 
Agriculture 
Agriculture operations encroach into adjacent riparian areas on Maacama Creek and can increase 
sediment delivery to the stream and decrease riparian shading and wood recruitment. 
Agriculture is focused mainly within the southwestern portion of the Maacama drainage, with 
an emphasis within the Knights Valley and Franz Creek sub-basin.  Water diversions supporting 
viticulture in these areas likely lower summer baseflows.  Low summer baseflows can disconnect 
aquatic habitat and elevate instream temperatures.  To protect against frost damage to developing 
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grapes, farmers also pump/divert water during spring months, which has the potential to 
appreciably decrease downstream flows (Deitch et al. 2008).   
 
Fire, Fuel Management and Fire Suppression 
The Hanley Fire (1964) and PG&E #10 Fire (1965) burned large areas of the Maacama Creek 
drainage, and the effects of these two fires continue to substantially impair riparian and aquatic 
habitat throughout much of the basin (Laurel Marcus and Associates 2004).  Following the fires, 
many areas failed to re-establish redwood/conifer dominated forests, resulting in a lack of LWD 
and adequate shade in most Maacama Creek tributaries.  Furthermore, the flood event in 1965 
that followed the fires precipitated severe erosion within the burned areas.  The high instream 
sediment concentrations currently observed within portions of the Maacama drainage likely 
result from past fire damage.  Most fires since the Hanley and PG&E #10 have been small by 
comparison (most burning 1% or less of the watershed area), suggesting that building fuel loads 
and the continuing rural nature of the basin could produce equally devastating wildfires in the 
future. 
 
Livestock Farming and Ranching 
Cattle grazing occurs throughout the basin and is the predominant land use within McDonnell 
and lower Briggs Creeks.  Erosion and riparian deforestation have been documented within the 
watershed where overgrazing has occurred and riparian fencing is inadequate (Laurel Marcus 
and Associates 2004). 
 
Roads and Railroads 
Legacy roads from past logging and mining activity continue to impact the Maacama watershed.  
Road densities within higher elevation, conifer-dominated landscapes more than doubled 
between 1942 and 1961, largely the result of increased timber harvesting experienced throughout 
much of the basin during that period (Laurel Marcus and Associates 2004).  Many of these roads 
were poorly built, not properly maintained, and have largely been abandoned. 
 
Severe Weather Patterns 
The Maacama Creek watershed exhibits a Mediterranean-type climate, with an annual rainfall 
range between 35 and 85 inches that falls predominantly between the months of October and 
April.  Although winter and spring seasons can be relatively wet (especially within higher 
elevations), the summer and fall can be dry with daytime temperatures exceeding 100°F.  Given 
that summer streamflow is already pressured by agricultural diversions, long-lasting drought 
patterns pose a significant threat to maintaining adequate streamflows and aquatic habitat. 
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Other Threats 
Some streams have been channelized as part of agricultural or urban development, but the 
incidence of channelization is comparatively low given the small percentage of developed land 
within the basin versus other Russian River watersheds (e.g., Mark West Creek, Upper Russian 
River, and Santa Rosa Creek).  Many streams become dry or intermittent during summer.  This is 
a natural condition in some reaches, or could be the result of agricultural or municipal/private 
diversions, or a combination of both. 
 

Limiting Conditions, Lifestages, and Habitats 
Threat and stress analysis within the CAP workbook suggests summer juvenile survival is likely 
a limiting factor affecting steelhead abundance within the Maacama Creek watershed.  
Inadequate stream shading, low summer baseflows, elevated water temperatures, and high levels 
of inter-gravel sediment can limit benthic food production and juvenile survival.  Additionally, 
roads and agricultural operations threaten watershed processes in the form of altering riparian 
resources, impairing hydrology, and sediment transport. Restoration actions should target 
addressing these issues within high habitat potential stream reaches. 
 

General Recovery Strategy 
 
Improve Riparian Conditions, Canopy Cover and LWD 
Much of the Maacama Creek watershed would benefit from improved riparian composition and 
structure.  This would increase stream shading, improve LWD recruitment, and improve 
instream shelter for juvenile fish.  General practices to improve riparian condition include 
riparian planting and livestock exclusion fencing. Existing riparian corridors should be protected 
or improved through the establishment of conservation easements or other landowner incentive 
programs.  This could provide a buffering from elevated temperatures and sediment runoff from 
adjacent land uses. 
 
Address Upslope Sediment Sources 
Abandoned logging and mining roads exist throughout the basin, but are especially numerous 
within the McDonnell and Briggs Creek sub-basins.  Problem roads and active erosion sites 
should be prioritized and addressed as part of a comprehensive sediment reduction plan for the 
entire Maacama Creek basin. 
 
Increase Instream Shelter Ratings and Pool Volume 
Shelter ratings are Low within many surveyed stream reaches of Maacama Creek.  Due largely to 
an absence of LWD, quality pool habitat is absent and shelter habitat is comprised mainly of 
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undercut banks and aquatic vegetation.  Where applicable, restoration efforts should incorporate 
instream wood/boulder structures into degraded reaches to improve habitat complexity and 
shelter availability. 
 
Investigate and Address Diversion and Groundwater Extraction 
Low summer streamflow has been observed within tributaries of Maacama Creek.  The source of 
these disconnected flow conditions should be investigated where low flows are affecting juvenile 
steelhead survival.  If diversions and pumping are adversely affecting aquatic habitat, Federal, 
state and local government representatives should work with landowners to implement creative 
solutions that minimize these effects. 
 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Maacama Creek 354



 

Literature Cited 
 
CDFG (California Department of Fish and Game). 1965. Maacama Creek (Russian River 

tributary) trapping results. Unpublished CDFG file report. 

CDFG (California Department of Fish and Game). 2006. Stream Inventory Report: Foote Creek.  
Assessment Completed 1997.  Report Completed 2000.  Report Revised April 14, 2006. 

Deitch, M. J., G. M. Kondolf, and A. M. Merenlender. 2008. Hydrologic impacts of small-scale 
instream diversions for frost and heat proection in the California wine country. River 
Research and Applications 25:118-134. 

Laurel Marcus and Associates. 2004. Maacama Creek Watershed Assessment.  Prepared for the 
Sotoyome Resource Conservation District. 

 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Maacama Creek 355



Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Maacama Creek 356



  CCC Steelhead Maacama Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% of streams/ 
55% of IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream
average) 

0% of 
streams/IP-km 
(>80 stream 
average) 

Poor 

Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 75 

Fair 

Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 100% of IP-km Very Good 

Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5 
6 across IP-km 

8% Class 5  6 
across IP-km Poor 

Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 83 

Poor 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 66 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

79% of streams/ 
68% of IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

71% of streams/ 
IP-km (>40% 
average primary 
pool frequency) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% of streams/ 
55% of IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of 
streams/IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 83 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 67 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
2.02 
Diversions/10 
IP-km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

57% of streams/ 
48 % of IP-km 
(>70% average 
stream canopy) 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

8% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

79% of streams/ 
68% of IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

50 to 74% IP-km 
(<20 C MWMT) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

    
  

  Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical 
Range 

75-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% of streams/ 
55% of IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of 
streams/IP-km 
(>80 stream 
average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

8% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

79% of streams/ 
68% of IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of 
streams/IP-km 
(>80 stream 
average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
2.02 
Diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 66 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
moderate risk 
spawner density 
per Spence 
(2008) 

Fair 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

0.21% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

8.475% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 
in the past 10 
years 

Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

2% of 
watershed > 1 
unit/20 acres 

Very Good 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

Fair 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

1.5 
Miles/Square 
Mile 

Very Good 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

1.8 
Miles/Square 
Mile 

Poor 
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CCC Steelhead Maacama Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Medium High Medium Low High High 
2 Channel Modification Low Low Medium Medium Low Medium Medium 
3 Disease, Predation and Competition Low Low Medium Low Low Medium Medium 
4 Hatcheries and Aquaculture Low Not Specified Not Specified Not Specified Not Specified Not Specified Low 

5 
Fire, Fuel Management and Fire 
Suppression Medium Medium Medium Medium Low Medium Medium 

6 Fishing and Collecting Low Not Specified Not Specified Not Specified Low Not Specified Low 
7 Livestock Farming and Ranching Medium Medium Medium Medium Low Medium Medium 
8 Logging and Wood Harvesting Low Medium Medium Low Low Low Medium 
9 Mining Low Low Low Low Low Low Low 

10 Recreational Areas and Activities Low Low Low Low Low Low Low 
11 Residential and Commercial Development Low Medium Medium Low Low Medium Medium 
12 Roads and Railroads Medium Medium High Medium Low High High 
13 Severe Weather Patterns Medium Medium Medium Medium Medium Medium Medium 
14 Water Diversion and Impoundments Medium Low Medium Low Medium Low Medium 
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Maacama Creek, Central California Coast Steelhead (Interior) Recovery Actions

MaC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MaC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

MaC-CCCS-
3.1.1.1 Action Step Hydrology

Work with SWRCB and landowners to improve over summer survival of juveniles by 
re-establishing summer baseflows (from July 1 to October 1) in rearing reaches that 
are currently impacted by water use. 3 10

NMFS, CDFW, RWQCB, 
SWRCB

MaC-CCCS-
3.1.1.2 Action Step Hydrology

Improve connectivity of surface flows with groundwater, reduce aggradation, and 
lower the overall sediment load at the watershed scale by treating roads and 
sources of mass wasting. 2 100

CDFW, NOAA RC, Private 
Landowners, Sonoma County

MaC-CCCS-
3.1.2

Recovery 
Action Hydrology Improve passage flows

MaC-CCCS-
3.1.2.1 Action Step Hydrology

Work with SWRCB and landowners to improve flow regimes for adult migration to 
spawning habitats and smolt outmigration. 2 10

NMFS, CDFW, Private 
Landowners, SWRCB

MaC-CCCS-3.2 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
MaC-CCCS-
3.2.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

MaC-CCCS-
3.2.1.1 Action Step Hydrology Identify and eliminate depletion of summer base flows from unauthorized water uses. 3 5

CDFW, NMFS, Private 
Landowners, SWRCB

MaC-CCCS-
3.2.1.2 Action Step Hydrology Install streamflow gauging devices to determine the current streamflow condition. 2 40

California Coastal 
Conservancy, CDFW, Private 
Landowners, RCD, Sonoma 
County

MaC-CCCS-
3.2.1.3 Action Step Hydrology Support SWRCB in regulating the use of streamside wells and groundwater. 2 60

CDFW, NMFS, NMFS OLE, 
SWRCB

MaC-CCCS-
3.2.1.4 Action Step Hydrology

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 20

CDFW, NMFS, NMFS OLE, 
SWRCB

MaC-CCCS-
3.2.2

Recovery 
Action Hydrology Reduce the number, conditions, and/or magnitude of diversions

MaC-CCCS-
3.2.2.1 Action Step Hydrology Assess and map water diversions (CDFG 2004). 2 20

California Coastal 
Conservancy, CDFW, NMFS, 
NOAA RC, Private 
Landowners, Sonoma County

MaC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MaC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

MaC-CCCS-
5.1.1.1 Action Step Passage

Improve fish passage at sites identified as partial or total barrier to anadromy.  High 
priority tributary watersheds include Yellowjacket Creek and Kellogg Creek. 2 10

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

MaC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MaC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve large wood frequency

MaC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Improve summer rearing, winter rearing, and smolt survival by increasing instream 
channel complexity in potential rearing and migration reaches.  Priority streams 
include Redwood Creek, Foote Creek, Kellog Creek, and Yellowjacket Creek. 2 100

CDFW, NOAA RC, Private 
Landowners

MaC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MaC-CCCS-
7.1.1

Recovery 
Action Riparian Improve tree diameter

MaC-CCCS-
7.1.1.1 Action Step Riparian

Develop a Large Wood Recruitment Plan that assesses instream wood needs, and 
sites potentially responsive to wood recruitment or placement, and develop a riparian 
strategy to ensure long term natural recruitment of wood via large tree retention. 3 10 Land Trusts

MaC-CCCS-
7.1.1.2 Action Step Riparian

Conduct conifer release to promote growth of larger diameter trees where 
appropriate.  High priority areas for consideration may include upper Briggs Creek 
and upper Bidwell Creek (Marcus 2004). 3 20

CDFW, NOAA RC, Private 
Landowners

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
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Number

Action 
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Maacama Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MaC-CCCS-
7.1.2

Recovery 
Action Riparian Improve canopy cover

MaC-CCCS-
7.1.2.1 Action Step Riparian

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs, across all counties where agriculture is a land use.  Best management 
practices should include implementation of buffers and water conservation. 3 100

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD, Sonoma County

MaC-CCCS-
7.1.2.2 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, ivy, 
etc.), prioritize and develop riparian habitat reclamation and enhancement programs 
(CDFG 2004). 3 20 CDFW, NMFS, NOAA RC

MaC-CCCS-
7.1.2.3 Action Step Riparian

Fence riparian areas within the Maacama Creek watershed from grazing by using 
fencing standards that allow other wildlife to access the stream.  Combine fencing 
with appropriate riparian regeneration projects when possible.  High priority streams 
include Bear, Ingall, McDonnell, Lower Briggs, Little Briggs, and Coon Creek 
(Marcus 2004). 2 10

CDFW, NOAA RC, NRCS, 
Private Landowners

MaC-CCCS-
7.1.2.4 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 2 100

CDFW, NMFS, NOAA RC, 
Private Landowners, RCD

MaC-CCCS-
7.1.2.5 Action Step Riparian

Work with landowners to evaluate any existing conservation easements that exist 
within the Maacama watershed.  Changes in these easements to better protect 
riparian habitat should be investigated (Marcus 2004). 2 5

CDFW, NMFS, NOAA RC, 
Private Landowners

MaC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MaC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

MaC-CCCS-
8.1.1.1 Action Step Sediment

Complete a comprehensive sediment source inventory and assessment for the 
Briggs Creek sub-basin to address high road densities and grazing impacts. 3 2

CDFW, NMFS, NRCS, Private 
Landowners

MaC-CCCS-
8.1.1.2 Action Step Sediment

Provide incentives to restore high priority sites as determined by watershed analysis, 
CDFW or CalFire. 3 20 CalFire, CDFW, NMFS

MaC-CCCS-
8.1.1.3 Action Step Sediment

Implement adequate monitoring to assess and track changes in bed profile and 
instream sediment levels within the Maacama Creek watershed. 3 10

CDFW, NMFS, Private 
Landowners

MaC-CCCS-
8.1.1.4 Action Step Sediment

Establish at least one study reach on McDonnell Creek, Briggs Creek, Redwood 
Creek, Bidwell Creek and Franz Creek to evaluate changes to channel form and 
siltation levels (Marcus 2004). 3 10

CDFW, NMFS, Private 
Landowners

MaC-CCCS-
8.1.1.5 Action Step Sediment

Use the v-star protocol over a broad area of each sub-basin on a regular basis to 
evaluate pool siltation (Marcus 2004). 3 10

CDFW, NMFS, Private 
Landowners, RCD

MaC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MaC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

MaC-CCCS-
12.1.1.1 Action Step Agriculture Reduce discharge of chemical effluent and fertilizer related to agricultural practices. 3 25

CDFW, NMFS, Private 
Landowners, RCD, RWQCB

MaC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize alterations to sediment transport (road condition/density, dams 
etc.)

MaC-CCCS-
12.1.2.1 Action Step Agriculture

Minimize future sediment and runoff sources from agricultural land by modifying 
actions that deliver sediment and runoff to stream channels. 2 100

CDFW, NMFS, NRCS, Private 
Landowners, RCD, Sonoma 
County

MaC-CCCS-
12.1.3

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

MaC-CCCS-
12.1.3.1 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to reduce sediment 
sources and improve riparian habitat within the Maacama Creek watershed. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD, Sonoma County

MaC-CCCS-
12.1.3.2 Action Step Agriculture

Incentive programs and incentive-based approaches should be explored for 
landowners who conduct operations in a manner compatible with steelhead recovery 
requirements. 3 25

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD, Sonoma County

MaC-CCCS-
12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
MaC-CCCS-
12.2.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MaC-CCCS-
12.2.1.1 Action Step Agriculture

Develop legislation that will fund county planning for environmentally sound 
agricultural growth and water supply 2 10

CDFW, NMFS, RCD, Sonoma 
County

MaC-CCCS-
12.2.1.2 Action Step Agriculture Increase setbacks of existing agricultural activities from the top of bank to 100' 3 100

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD, Sonoma County

MaC-CCCS-
12.2.1.3 Action Step Agriculture

Sonoma County should minimize conversion of open space, rangeland, or TPZ to 
vineyards or other agricultural uses that impact salmonids until a grading ordinance 
and land conversion ordinance are in place. 3 10

CDFW, NMFS, Sonoma 
County

MaC-CCCS-
15.1 Objective

Fire/Fuel 
Management Address the inadequacies of existing regulatory mechanisms

MaC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize increased landscape disturbance

MaC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Avoid initiating backfires in streamside zones unless backfire will help protect 
streams and streamside zone from approaching wildfires – use backfires as a tool to 
protect streams and streamside zones from approaching wildfire. 2 100 CalFire

MaC-CCCS-
15.1.1.2 Action Step

Fire/Fuel 
Management

If construction of fire lines involves falling trees near streams, dropping some into 
streams and/or stream-side zones is appropriate for short term LWD recruitment and 
erosion control. 3 100 CalFire

MaC-CCCS-
15.1.1.3 Action Step

Fire/Fuel 
Management

Obtain water from non-fish bearing waters if at all possible. In larger fish-bearing 
streams, excavate active channel areas outside of wetted width to create off-stream 
pools for water source. Mandate in equipment contract specs that water 
trucks/tenders be fitted with CDFW and NMFS approved fish screens when water is 
acquired at fish bearing streams. Put up a silt fence or other erosion controls around 
the water extraction locations. Avoid significantly lower stream flows during water 
drafting. 2 100 CalFire

MaC-CCCS-
15.1.1.4 Action Step

Fire/Fuel 
Management

Set up a comprehensive fire monitoring program that follows the guidelines in the National 
Park Service Fire Monitoring Handbook 2 5 CalFire

MaC-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize alterations to sediment transport (road condition/density, dams 
etc.)

MaC-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management

Do not remove or fell standing dead or apparently dying trees in stream-side zone. 
Upslope, felling and leaving these along the contour may intercept sediment and 
runoff. 3 100 CalFire

MaC-CCCS-
15.1.2.2 Action Step

Fire/Fuel 
Management

Reduce erosion from fire prevention or suppression activities by maintaining existing 
natural topography to the extent possible. 3 100 CalFire

MaC-CCCS-
15.1.2.3 Action Step

Fire/Fuel 
Management

Immediately implement appropriate sediment control measures following completion 
of fire suppression while fire fighters and fire fighting equipment are on site. 3 100 CalFire

MaC-CCCS-
15.1.3

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

MaC-CCCS-
15.1.3.1 Action Step

Fire/Fuel 
Management

Minimize potential impacts from fire-related chemicals and retardants.  Locate 
chemicals, petroleum products, latrines, camp sites, etc., as far from fish bearing 
streams and tributary watercourses as possible. Place on naturally flat ground. 3 100 CalFire

MaC-CCCS-
15.1.3.2 Action Step

Fire/Fuel 
Management

Use non-toxic retardants. Avoid dropping fire retardant into streams. To the 
maximum extent feasible, orient air drops so that the drop goes perpendicular to 
streams as opposed to parallel. 3 100 CalFire

MaC-CCCS-
15.1.3.3 Action Step

Fire/Fuel 
Management

Avoid use of aerial fire retardants and foams within 300 feet of riparian areas 
throughout the current range of CCC steelhead and CC Chinook salmon. 3 100 CalFire

MaC-CCCS-
15.2 Objective

Fire/Fuel 
Management

Address other natural or manmade factors affecting the species continued 
existence

MaC-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize increased landscape disturbance
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MaC-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Ensure CDFW and NMFS participate on rehabilitation planning teams. During 
rehabilitation, consider leaving felled trees in streams as LWD source. Re-contour 
any massively modified areas. Storm-proof roads immediately after use. Where 
organic materials need disposal, windrow on disturbed soils on contour. Where 
larger organic material is available, place in severely burned-out watercourses 
(assure CDFW/NMFS is a part of this design and decision). Seeding, preferably with 
local seed-stock, at high hazard/risk areas should be done whenever feasible. 3 100 CalFire, CDFW, NMFS

MaC-CCCS-
15.2.1.2 Action Step

Fire/Fuel 
Management

Identify historical fire frequency, intensities and durations and manage fuel loads in a 
manner consistent with historical parameters. 3 100 CalFire

MaC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MaC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

MaC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats.  Develop a Salmon 
Certification Program for road maintenance staff. 3 3

CDFW, NMFS, Private 
Landowners, Sonoma County

MaC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Restoration projects that upgrade or decommission high risk roads should be 
considered an extremely high priority for funding (e.g., PCSRF). 3 20 CDFW, NMFS, NOAA RC

MaC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

NMFS and other stakeholders will work with RCD or NRCS to encourage 
landowners to conduct appropriate road assessments within high priority 
watersheds. 2 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD

MaC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. 2 2

CDFW, NMFS, Private 
Landowners

MaC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Develop a road upgrade fund to supplement FEMA emergency repair funding so 
problem roads could be upgraded to reduce sediment loading and improve road 
reliability.  Sonoma County should seek amendment of FEMA policies to allow 
improvements that prevent erosion and failure, particularly in watersheds with 
steelhead and Chinook salmon habitat. 3 20

CDFW, NMFS,  Private 
Landowners, RCD, Sonoma 
County

MaC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

MaC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Conduct collaborative evaluations of priorities for treatment of CCC steelhead and 
CC Chinook salmon passage barriers, such as the Fish Passage Forum (CDFG 
2004). 2 10 CDFW, NMFS, Public

MaC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings (NMFS 2001a) 
and appropriate barrier databases when developing new or retrofitting existing road 
crossings. 2 100

Caltrans, CDFW, NMFS, 
Private Landowners, Sonoma 
County

MaC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) must accommodate 100-year flood flows and associated bedload 
and debris. 2 100

Caltrans, Private Landowners, 
Sonoma County

MaC-CCCS-
23.1.2.4 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 100

Caltrans, CDFW, NMFS, 
Private Landowners, Sonoma 
County

MaC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

MaC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 10 years, prioritizing high risk 
areas.  Decommission and rehabilitate riparian road systems and/or upgrade roads 
(and skid trails on forestlands) that deliver sediment into adjacent watercourses. 2 10

Caltrans, CDFW, Private 
Landowners, Sonoma County

MaC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Use best management practices for road construction, maintenance, management 
and decommissioning (e.g. Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon 
Department of Transportation, 1999). 3 100

Private Landowners, Sonoma 
County

MaC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 3 100

Board of Forestry, Private 
Landowners, RCD, Sonoma 
County

MaC-CCCS-
23.1.3.4 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails to decrease fine 
sediment loads. 3 100

Board of Forestry, Private 
Landowners, Sonoma County
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Threat Action Description
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Number

Action 
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MaC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

MaC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

MaC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific road management plan is created 
and implemented. 3 5

CDFW, NMFS, Sonoma 
County

MaC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

MaC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

MaC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Work with land owners or public agencies to acquire water that would be utilized to 
minimize effects of droughts. 3 100

CDFW, NMFS, Private 
Landowners, SWRCB

MaC-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns

Implement water conservation strategies that provide for drought contingencies 
without relying on interception of surface flows or groundwater depletion. 3 100

CDFW, NMFS, Private 
Landowners, SWRCB

MaC-CCCS-
24.1.1.3 Action Step

Severe 
Weather 
Patterns

Identify and work with water users to minimize depletion of summer base flows from 
unauthorized water uses. 2 10

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, SWRCB

MaC-CCCS-
24.1.1.4 Action Step

Severe 
Weather 
Patterns

Work with water managers on regulated streams to assure adequate and proper 
consideration is given to fish needs. Develop agreements that will minimize water-
use conflicts and impacts on fish and wildlife resources during drought conditions. 2 20

CDFW, NMFS, Private 
Landowners, SWRCB

MaC-CCCS-
24.1.1.5 Action Step

Severe 
Weather 
Patterns

When feasible, use alternatives to water such as dust palliative (including EPA-
certified compounds) that are consistent with maintaining or improving water quality 
(CDFG 2004). 2 20

CDFW, NMFS, Private 
Landowners, SWRCB

MaC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

MaC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

MaC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Develop and apply a distributed hydrologic water budget model to characterize 
surface stream flows within Russian River tributaries, to allow for comparisons 
between impaired and unimpaired conditions, with an emphasis on summer base 
flow conditions relative to rearing juvenile salmonids. These data will reduce 
uncertainty, provide greater temporal and spatial focus on impaired reaches and  
greater certainty for reaches that have water available for consumptive uses and be 
useful as a decision-support tool for other programs. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD

MaC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

To resolve frost protection/fisheries conflicts over spring baseflows evaluate 
alternatives such as: develop information about prioritizing tributaries and locations 
for offstream storage; develop criteria for sizing offstream storage; develop criteria 
making compensatory releases from large dams; provide policy and funding for the 
above actions to maximize benefits for fisheries and agriculture. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD

MaC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

Support efforts to provide improved localized weather prediction capabilities in 
support of finer scale frost protection capabilities for the benefit of grape growers and 
fisheries flows. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD
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Mark West Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Potentially Independent Population
• Diversity Stratum: Interior
• Spawner Density Target: 3,300 adults
• Current Intrinsic Potential: 164.2 IP-km

For information regarding CC Chinook salmon and CCC coho salmon for this watershed, 
please see the CC Chinook Salmon volume of this recovery plan and the CCC coho salmon 
recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Systematic adult or juvenile fish surveys covering a substantial geographic area or time period 
have not been conducted within the Mark West population area (i.e., Mark West Creek, Santa 
Rosa Creek, and the Laguna de Santa Rosa), so accurately describing historic adult or juvenile 
fish abundance is difficult.  However, anecdotal historical accounts and reports suggest steelhead 
were widely distributed and abundant throughout the population area.  A 1953 survey of Mark 
West Creek noted abundant juvenile steelhead within the mainstem creek where flow persisted 
throughout the summer (Bruer 1953).  In 1958, CDFW estimated that 5,000 steelhead returned to 
spawn annually within Santa Rosa Creek (CDFW stream report SR Creek).  More recently, CDFW 
stream surveys during the late 1990s continued to document juvenile steelhead within most Santa 
Rosa Creek and Mark West Creek tributary reaches containing perennial flow, although densities 
were notably lower than those observed during surveys of the 1950s and 1960s (CDFG 1965; 1966; 
1969; 1971).  Similarly, snorkel and electrofishing sampling during the summers of 1999-2001 
documented moderate numbers of juvenile steelhead within both Santa Rosa and Mark West 
Creek, with the highest densities occurring within headwater reaches (Sonoma County Water 
Agency 2002).  Concerning adults, fyke-net sampling on both Santa Rosa Creek and Mark West 
Creek captured small numbers of steelhead (both upstream and downstream migrants) during 
the winters of 1993/94 and 1994/95 (Merritt Smith Consulting 1996).  Overall, steelhead remain 
widely distributed within the Mark West population area, but at abundance levels that are likely 
significantly lower than those documented several decades prior.   

History of Land Use 
Intensive land management within the Santa Rosa Creek area started during the early 1800s, 
when Spanish settlers began grazing cattle and harvesting timber within suitable areas in the 
watershed.  Agriculture also dominated early development within the area; hop fields and 
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orchards were common throughout lower elevation, undeveloped areas during the late 1800s and 
early 1900s.  Urban development grew steadily following incorporation of Santa Rosa as a city in 
1870 to such an extent that Santa Rosa was ranked as the 8th largest city in California by 1870.  
Population growth moderated somewhat during the early 1900s, but there was a marked increase 
following World War II.  Today, small pockets of agriculture and cattle operations remain within 
the Mark West population area, but are largely restricted to more rural areas within the 
headwaters of Mark West and Santa Rosa creeks and low lying lands adjacent to the Laguna de 
Santa Rosa section of the watershed.  Aside from the small footprint of agriculture and cattle 
grazing, much of the remaining watershed is currently heavily urbanized. 
 

Current Resources and Land Management 
The majority of the Mark West population area lies within incorporated areas and is largely under 
municipal management.  Large, undeveloped private/public holdings exist within headwater 
reaches throughout the watershed (e.g., Saddle Mountain Preserve in upper Mark West Creek).  
The Mark West Creek, Santa Rosa Creek, and Laguna de Santa Rosa all contain substantial 
channelized stream reaches (i.e., flood channels), which are currently maintained by Sonoma 
County Water Agency (SCWA).  The activities implemented by SCWA for flood control purposes 
include sediment removal, channel debris clearing, vegetation maintenance, and bank 
stabilization (Entrix Inc. 2004).  SCWA also administers the Central Sonoma Watershed Project 
(CSWP), a series of flood control reservoirs located on Santa Rosa, Brush, Paulin, and Matanzas 
creeks.  None of the on-stream CSWP reservoirs provide for upstream passage of adult or juvenile 
salmonids.  The City of Santa Rosa's sub-regional wastewater system's main plant is located in 
the Laguna de Santa Rosa floodplain.  The City owns and manages adjacent lands for storage and 
agricultural reuse and release of treated wastewater. 
 

Salmonid Viability and Watershed Conditions 
The following habitat indicators were rated Poor through the CAP process:  habitat complexity, 
riparian vegetation, sediment, velocity refuge, water quality, viability, and landscape 
disturbance.  Recovery strategies will typically focus on improving these habitat attributes, 
although strategies that address other indicators may also be developed where their 
implementation is critical to restoring properly functioning habitat conditions within the 
watershed. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Mark West Creek CAP Viability Table results are provided 
below.  Recovery strategies will focus on improving these conditions. 
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Estuary: Quality & Extent 
Please see the Russian River Overview for a complete discussion. 
 
Habitat Complexity: Large Wood & Shelter 
Adequate instream shelter is largely absent throughout most of the Mark West population area, 
and juvenile steelhead within these reaches experience reduced summer survival and growth due 
to poor LWD volume and shelter condition.  The upper reaches of Mark West Creek and Santa 
Rosa Creek generally contain more shelter than lower urbanized reaches, although shelter levels 
in these upper reaches often fall below optimal levels (CDFG 2006a; 2006b).  The heavily 
urbanized stream reaches lower in the watershed (e.g., those within the cities of Santa Rosa, 
Windsor, and Rohnert Park) exist mainly as flood control channels, and have been heavily 
armored and channelized to minimize flood risk.  The large urban interface between the stream 
environment and upslope areas that traditionally supplied LWD impairs the potential for wood 
recruitment to the stream, translating into reduced shelter and instream habitat values. 
Furthermore, most large wood found within flood control channels is removed to further 
alleviate flood risk.   
 
Velocity Refuge: Floodplain Connectivity 
Floodplain connectivity is poor throughout much of the basin, especially adjacent to the 
urbanized floodplain where streams have been straightened and stream banks hardened to 
convey flows more efficiently to reduce flooding.  Without access to flooded stream bank and 
riparian habitat, juvenile steelhead are flushed downstream to the river, or forced to reside within 
undesirable main-channel habitat where high flow velocities and low shelter likely limit winter 
survival.   
 
Viability: Density, Abundance & Spatial Structure 
The density and abundance of steelhead within the Mark West population area is greatly reduced 
from historical estimates (CDFW 2006a).  However, spatial diversity is still high though smaller 
numbers of steelhead continue to persist throughout much of the Santa Rosa Creek, Mark West 
Creek, and Laguna de Santa Rosa subwatersheds. 
 
Sediment: Gravel Quality and Distribution of Spawning Gravels 
High levels of fine sediment can impair food production (Cordone and Kelley 1961; Suttle et al. 
2004) and spawning success (Chapman 1988). The quantity and quality of instream gravel within 
the Mark West population area were rated Poor within the CAP workbook for both the egg and 
summer juvenile lifestages.  During CDFW stream surveys, only 5 of 18 sampled tributaries were 
rated as Good or Very Good for embededdness, with 10 streams scoring a Poor rating (CDFW 
2006a, CDFW 2006b).  Within the Santa Rosa Creek watershed, a Rapid Biological Assessment 
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study demonstrated that all six tributary sampling reaches were impaired with regard to benthic 
macro-invertebrate density and diversity, likely caused by high instream sediment and poor 
water quality (Sustainable Land Stewardship Institute 2002). 
 
Water Quality: Turbidity or Toxicity 
Water quality is generally poor within the urbanized areas of the Mark West population area.  
Santa Rosa Creek (pathogens, sediment, temperature), Mark West Creek (sediment, 
temperature), and the Laguna de Santa Rosa (DO, mercury, nitrogen, phosphorus, sediment, 
temperature) are all listed as impaired on the Federal Clean Water Act Section 303(d) List for the 
various constituents identified.  Recent water sampling by the Regional Water Board within lower 
Santa Rosa Creek (2008) documented high coliform and enterococcus levels near the downtown 
area.  The cause of impairment is likely urban effluent arising from storm drains or faulty septic 
systems, wastewater discharge into the Laguna, or other point sources.  Water quality is likely 
lowest during summer low flow conditions, when effluent discharge is more concentrated upon 
entering the stream system.  Juvenile steelhead are most likely impacted by poor summer water 
quality; however, storm drainage following the first heavy rains of the season likely washes oil 
and chemicals from city streets into storm channels, possibly impacting adult and winter juvenile 
steelhead inhabiting the watershed at that time. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
The composition and structure of riparian areas are rated Poor throughout much of the Mark 
West population area.  CDFW stream habitat reports documented Good canopy values within 
only 3 of 18 sampled stream reaches, whereas 10 of 18 were rated as Poor (CDFW 2006a, CDFW 
2006b). Many streams flowing through urban Santa Rosa, Windsor, and Rohnert Park have been 
channelized for flood conveyance, precluding connectivity between the stream, riparian corridor 
and floodplain.  Non-native tree species, which are common in the urban setting, do not provide 
the natural functional benefits (e.g., shading efficiency, allochthanous input, etc.) necessary for 
rearing juvenile steelhead during summer months. 
 
Landscape Patterns: Agriculture, Timber Harvest & Urbanization 
Landscape disturbance alters structural and functional characteristics of the stream system, 
which can, in turn, upset the flow of energy between different biological communities occupying 
the “river continuum” (Vannote et al. 1980).  Much of the Mark West Creek, Santa Rosa Creek, 
and Laguna de Santa Rosa watersheds are disturbed at the landscape scale, ranging from the 
large urban interface within the city of Santa Rosa and outlying municipalities to more benign 
land-use practices, such as agriculture and cattle grazing.   
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Other Current Conditions 
Current stream flow patterns within Santa Rosa Creek and the Laguna de Santa Rosa likely 
deviate from historical patterns with higher flows during summer (due to wastewater discharge 
and urban runoff) and steeper winter storm hydrographs (due to high impervious surface area) 
within the watershed.  Additionally, warm water temperature could limit juvenile steelhead 
survival during summer within some channelized sections of the population area although 
higher elevation headwater areas contain suitable water temperatures throughout the summer. 
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High (See Mark 
West Creek CAP Results).  Recovery strategies will likely focus on ameliorating threats rated as 
High; however, some strategies may address Medium and Low threats when the strategy is 
essential to recovery efforts. 
 
Agriculture 
Although many areas that once supported agriculture have been converted to urban 
development, agriculture continues as a dominant land use within the Mark West Creek 
watershed.  As of 2002, 22 percent of the population area was in agriculture production, focused 
largely within the lower reaches of Santa Rosa Creek, Mark West Creek, and much of the Laguna 
de Santa Rosa (NMFS GIS).  Land clearing and management associated with agriculture can 
increase erosion, confine stream channels, and limit riparian corridor extent and functionality. 
 
Channel Modification 
Flood control activities concomitant with the growing urban interface have simplified instream 
habitat complexity and disconnected many stream channels from their floodplains mostly 
through stream bank stabilization measures and channelization.  As a result, riparian condition 
throughout urbanized portions of the watershed is generally poor, with lower densities of shade-
producing trees, low LWD recruitment potential or residency, and a higher proportion of non-
native invasive species which out-compete beneficial native riparian species.  The SCWA has 
initiated a process to shift its stream maintenance program to improve riparian habitat and restore 
morphological function in the flood control channels to the degree possible. 
 
Residential and Commercial Development 
The 2010 census estimated the population within the Mark West Creek area at over 350,000 
residents, the highest human population amongst the six Russian River steelhead populations, 
and over half the watershed has a housing density higher than 1 unit per 20 acres (NMFS GIS).  
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The high level of urban development has increased the impervious area within the watersheds, 
greatly impacting the hydrology and water quality.   
 
Roads and Railroads 
Road networks within the Mark West watershed are largely paved and associated with 
impervious surfaces within commercial and residential areas in contrast to the unpaved road 
systems common to rural watersheds with other land uses (e.g., logging, livestock ranching, or 
rural sub-divisions).  As a result, much of the impacts resulting from Mark West area roads relate 
to road borne pollution (e.g., oils, urban runoff, etc.).  Paved roads parallel many of the waterways 
within both Santa Rosa Creek and Laguna de Santa Rosa watersheds and the lower portion of 
Mark West Creek, while the headwaters of Mark West Creek are relatively rural in nature 
characterized by low to moderate road densities. These paved roads represent a significant source 
of the total impervious surfaces within the basin, and likely influence storm flow intensity and 
duration during winter.   
 
Other Threats 
Invasive fish species that prey on fry and juvenile salmon are likely problematic within the basin.  
Bass and various sunfish species have been found within areas characterized by slow, warm 
water.  Efforts to eradicate these species could assist juvenile steelhead survival.  Invasive aquatic 
plant species (e.g., Ludwigia) have become established within the Laguna de Santa Rosa, and 
provide ideal ambush habitat for predatory non-native fishes.  Cattle grazing continues to occur 
within some of the more rural areas and may contribute to riparian degradation and increased 
erosion when fencing is not used to exclude animals from the stream environment.  Low summer 
flows are common throughout many Mark West Creek tributaries, largely a result of upstream 
domestic and agricultural water diversions.  Low summer baseflows likely lower juvenile 
steelhead survival by decreasing benthic invertebrate production and increasing predation and 
stranding risk (Sotoyome Resource Conservation District 2008). 
 

Limiting Conditions, Lifestages, and Habitats 
Threat and stress analysis within the CAP workbook suggests summer and winter juvenile and 
adult lifestages are likely most limiting steelhead productivity in the Mark West Creek watershed.  
Water quality is poor throughout the summer within many of the channelized stream reaches, 
largely as a result of poor canopy cover (elevated water temperatures) and urban/agricultural 
effluent entering the aquatic environment (excess macrophyte growth and increased toxin load).  
Over-wintering juvenile salmonid likely struggle to find suitable slow, off-channel and margin 
shallow-water habitat necessary to ensure high survival to the smolt lifestage. Adult steelhead 
likely encounter poor migratory habitat (e.g., few holding pools, excess flow velocity) throughout 
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the same channelized reaches, and the numerous road crossings throughout the watershed likely 
delay upstream migration to varying degrees.   
 

General Recovery Strategy 
Address Channelization to Reduce Habitat Fragmentation 
The distribution of properly functioning aquatic habitat within the watershed is interrupted and 
disconnected by urban and agricultural land disturbance.  The headwater reaches of Santa Rosa 
Creek, Mark West Creek, and tributaries to Laguna de Santa Rosa represent intact, relatively 
functional steelhead habitat, as do sections of the lower portion of the watershed.  However, the 
middle portions are dominated by urbanized landscapes and channelized stream reaches, which 
offer little functional habitat for migrating, rearing or spawning steelhead.  Creating set-back 
levees and reconnecting existing floodplain habitat within select sections of these streams would 
re-establish a continuum of functional steelhead habitat from headwaters to the lower end of the 
basin. 
 
Improve Riparian Function and Composition 
Poor riparian habitat is likely limiting steelhead productivity throughout many sections of the 
Mark West Creek watershed.  Canopy cover was rated as sub-optimal canopy within fourteen of 
eighteen sampled reaches (CDFW habitat surveys), and LWD volume was similarly poor.  
Improving the function and composition by out-sloping channelized stream banks (widening 
riparian zones) and planting native species will not only improve canopy cover and water quality, 
but will improve LWD recruitment and increase the volume of wood-related cover in the stream 
channel. 
 
Improve Instream Habitat Quality and Quantity 
Poor instream habitat conditions are prevalent throughout much of the watershed, due to the 
degree of urban interface present within the Mark West Creek watershed and the effect this 
interface has on inhibiting recruitment of wood and gravel from upslope sources. Active 
restoration using structural measures will be required to address shelter values and pool: riffle 
ratios.  Recovery actions should focus on improving spawning habitat through gravel 
augmentation projects and installing standard log/boulder habitat structures to increase adult 
spawning and juvenile rearing habitat. 
 
Investigate and Address Sediment Sources 
Elevated instream sediment levels are a common problem throughout not only urban areas of the 
watershed, but headwater sections as well.  Restoration actions should focus on identifying and 
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prioritizing current sources of sediment within the basin.  High priority sites should receive initial 
restoration funding.  
 
Improve Hydrology and Baseflows 
Water conservation projects, water right purchases, and conservation easements should be 
explored with willing landowners to protect and improve remaining flows and 
riparian/floodplain areas.  Existing riparian/floodplain areas should be protected by adherence 
to County General Plan setback requirements and City ordinances where they exist, or developed 
where they do not.  
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       CCC Steelhead Mark West Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

39% of streams/ 
46% of IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of 
streams/IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

0% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km 
or <16 IP-km 
accessible* 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

<1 Spawner per 
IP-km 
(Reference 
Spence) 

Poor 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

>17% (0.85mm) 
and >30% 
(6.4mm) 

Poor 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

28% of streams/ 
32% of IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

22% of streams/ 
11% of IP-km 
(>40% average 
primary pool 
frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

39% of streams/ 
46% of IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of 
streams/IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 67 

Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.18 
Diversions/10 
IP-km 

Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 95% of IP-km Very Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% of streams/ 
40% of IP-km 
(>70% average 
stream canopy) 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

0% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

28% of streams/ 
32% of IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km (<20 
C MWMT) 

50 to 74% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) 

>90% IP km 
(<20 C MWMT) 

<50% IP km (<20 
C MWMT) Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

    
  

  Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

75-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

39% of streams/ 
46% of IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of 
streams/IP-km 
(>80 stream 
average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

0% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

28% of streams/ 
32% of IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of 
streams/IP-km 
(>80 stream 
average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.18 
Diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

 51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

50-74% IP-km 
(>6 and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
moderate risk 
spawner density 
per Spence 
(2008) 

Fair 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

9.47% of 
Watershed in 
Impervious 
Surfaces 

Fair 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

11.6% of 
Watershed in 
Agriculture 

Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

55% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

<25% Intact 
Historical 
Species 
Composition 

Poor 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

5.5 
Miles/Square 
Mile 

Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

5.2 
Miles/Square 
Mile 

Poor 
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CCC Steelhead Mark West Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Medium High High Low Medium High 
2 Channel Modification High Medium High High Medium High High 
3 Disease, Predation and Competition Low Low Medium Low Low Medium Medium 
4 Hatcheries and Aquaculture Low Not Specified Not Specified Not Specified Not Specified Not Specified Low 

5 
Fire, Fuel Management and Fire 
Suppression Low Low Low Low Low Low Low 

6 Fishing and Collecting Low Not Specified Not Specified Not Specified Low Not Specified Low 
7 Livestock Farming and Ranching Low Low Low Low Low Low Low 
8 Logging and Wood Harvesting Medium Low Medium Low Medium Low Medium 
9 Mining Low Low Low Low Low Low Low 

10 Recreational Areas and Activities Medium Low Medium Low Medium Low Medium 
11 Residential and Commercial Development Medium Medium High High Low High High 
12 Roads and Railroads High Medium Medium Medium Medium Medium High 
13 Severe Weather Patterns Low Low Medium Low Low Medium Medium 
14 Water Diversion and Impoundments Low Low Medium Low Medium Medium Medium 
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Mark West Creek, Central California Coast Steelhead (Interior) Recovery Actions

MWC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MWC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

MWC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Improve over-winter survival by increasing the frequency and functionality of 
floodplain habitats. 2 20

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, 
Sonoma County, USACE

MWC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Create flood refuge habitat, such as hydrologically connected floodplains with 
riparian forest, removal of levees, and use streamway concept where appropriate. 2 25

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, 
Sonoma County, USACE

MWC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Implement actions that re-establish the hydrologic connection between stream 
channels and adjacent floodplain habitat. 2 50

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, 
Sonoma County, USACE

MWC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MWC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelters

MWC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Encourage landowners to implement woody debris restoration projects as part of 
their ongoing operations in stream reaches where large woody debris is lacking. 3 100

CDFW, NMFS, NOAA RC, 
Private Landowners

MWC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Where feasible, increase woody cover in the pool and flatwater habitat units 
throughout the Mark West watershed, focusing on a combination of cover/scour 
structures constructed with boulders and woody debris within flatwater and pool 
locations. Work should be done in conjunction with stream bank stabilization to 
prevent erosion (CDFW habitat inventory reports). 2 20

CDFW, NMFS, NRCS, Private 
Landowners

MWC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Where feasible, design and engineer pool enhancement structures to increase the 
number and quality of pools. This must be done where the banks are stable or in 
conjunction with stream bank armor to prevent erosion (CDFW stream habitat 
reports). 2 10

CDFW, NOAA RC, NRCS, 
Private Landowners, RCD

MWC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Many glide and run habitats should be converted to pools through the addition of 
large woody debris, especially within Mark West Creek tributaries (CDFW stream 
habitat reports). 2 20

CDFW, NMFS, NOAA RC, 
Private Landowners

MWC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MWC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

MWC-CCCS-
7.1.1.1 Action Step Riparian

Fence riparian areas within the watershed from grazing by using fencing standards 
that allow other wildlife to access the stream. 2 10

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

MWC-CCCS-
7.1.1.2 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 3 100

CDFW, City of Rohnert Park, 
City of Santa Rosa, NMFS, 
NOAA RC, Private 
Landowners, Sonoma County

MWC-CCCS-
7.1.1.3 Action Step Riparian

Focus riparian restoration within Santa Rosa, Matanzas, Brush/Rincon, Piner, 
Paulin, Windsor and Pool Creeks. Where appropriate, riparian surveys should be 
continued above CDFW survey sections. Santa Rosa Creek work should focus on 
survey reach 1 and the channelized section (CDFW habitat inventory report).  
Although passage barriers preclude steelhead from using much of the Matanzas 
Creek watershed, riparian restoration that addresses sediment and invasive plant 
sources within upper Matanzas Creek will likely improve habitat further downstream 
in Santa Rosa Creek. 2 25

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

MWC-CCCS-
7.1.1.4 Action Step Riparian

Mark West Tributaries, specifically Humbug, Porter, Horse Hill and Weeks Creeks 
are other high priority creeks where riparian actions should be undertaken. 2 25

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

MWC-CCCS-
7.1.2

Recovery 
Action Riparian Improve tree diameter

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Mark West Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MWC-CCCS-
7.1.2.1 Action Step Riparian

Develop a Large Wood Recruitment Plan that assesses instream wood needs, and 
sites potentially responsive to wood recruitment or placement, and develop a riparian 
strategy to ensure long term natural recruitment of wood via large tree retention. 3 10 Land Trusts

MWC-CCCS-
7.1.2.2 Action Step Riparian

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 20

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

MWC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MWC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

MWC-CCCS-
8.1.1.1 Action Step Sediment

Conduct road and sediment reduction assessments to identify sediment-related and 
runoff-related problems and determine level of hydrologic connectivity. 2 2

CDFW, NMFS, NRCS, Private 
Landowners, RCD, Sonoma 
County

MWC-CCCS-
8.1.1.2 Action Step Sediment

Provide incentives to restore high priority sites as determined by watershed analysis, 
CDFW or CalFire. 3 20

CalFire, CDFW, NMFS, Private 
Landowners

MWC-CCCS-
8.1.1.3 Action Step Sediment

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage and support landowners 
who conduct operations in a manner compatible with CCC steelhead and CC 
Chinook salmon recovery priorities. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

MWC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MWC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

MWC-CCCS-
10.1.1.1 Action Step Water Quality

Determine site-specific recommendations, including incentives, to remedy high 
temperatures and implement accordingly (CDFG 2004). 2 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD

MWC-CCCS-
10.1.1.2 Action Step Water Quality

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 2 100 CDFW, NMFS

MWC-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants

MWC-CCCS-
10.1.2.1 Action Step Water Quality Assess and remove sources of toxins from watershed areas or streams. 2 10 CDFW, NMFS, RWQCB
MWC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MWC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

MWC-CCCS-
11.1.1.1 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. 3 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

MWC-CCCS-
11.1.1.2 Action Step Viability

Utilize CDFW approved implementation, effectiveness, and validation monitoring 
protocols when assessing efficacy of restoration efforts. 3 100

CDFW, NOAA RC, NRCS, 
Private Landowners, RCD

MWC-CCCS-
11.1.1.3 Action Step Viability Monitor population status for response to recovery actions. 2 10

CDFW, NMFS, NOAA RC, 
Sonoma County Water 
Agency, UC Extension

MWC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MWC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

MWC-CCCS-
12.1.1.1 Action Step Agriculture Reduce discharge of chemical effluent and fertilizer related to agricultural practices. 3 25

CDFW, NMFS, Private 
Landowners, RCD, RWQCB

MWC-CCCS-
12.1.2

Recovery 
Action Agriculture Prevent or minimize impairment to riparian species composition and structure

MWC-CCCS-
12.1.2.1 Action Step Agriculture Increase setbacks of existing agricultural activities from the top of bank to 100' 3 100

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD, Sonoma County

MWC-CCCS-
12.1.2.2 Action Step Agriculture

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 3 100

CDFW, NMFS, NRCS, Private 
Landowners, RCD, Sonoma 
County

MWC-CCCS-
12.1.3

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance
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Mark West Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MWC-CCCS-
12.1.3.1 Action Step Agriculture

Incentive programs and incentive-based approaches should be explored for 
landowners who conduct operations in a manner compatible with steelhead recovery 
requirements. 3 25

CDFW, Farm Bureau, NRCS, 
Private Landowners, RCD

MWC-CCCS-
12.1.3.2 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to reduce sediment 
sources and improve riparian habitat within the Mark West Creek watershed. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD, Sonoma County

MWC-CCCS-
12.1.3.3 Action Step Agriculture

Work within the agricultural community to educate landowners and enhance 
practices that provide for functional watershed processes. 3 25

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD, Sonoma County

MWC-CCCS-
12.2 Objective Agriculture Address the inadequacies of existing regulatory mechanisms
MWC-CCCS-
12.2.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

MWC-CCCS-
12.2.1.1 Action Step Agriculture

Develop legislation that will fund county planning for environmentally sound 
agricultural growth and water supply 3 10

CDFW, NMFS, RCD, Sonoma 
County

MWC-CCCS-
12.2.1.2 Action Step Agriculture

Limit salmonid habitat degradation resulting from conversion of forestland/open 
space to agriculture. 3 50

Board of Forestry, CalFire, 
Sonoma County

MWC-CCCS-
12.2.1.3 Action Step Agriculture

Sonoma County should minimize conversion of open space, rangeland, or TPZ to 
vineyards or other agricultural uses that impact salmonids until a grading ordinance 
and land conversion ordinance are in place. 3 10

CDFW, NMFS, Sonoma 
County

MWC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MWC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to watershed hydrology

MWC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

All proposed levees should be designed to account for minimal maintenance 
associated with an intact and functioning riparian zone. 2 100

FEMA, NMFS, Private 
Landowners, Sonoma County

MWC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Where new levees, maintenance on existing levees, or similar flood control projects 
are planned, develop setbacks to allow the river to respond to natural hydrologic 
process and remain in equilibrium. At a minimum, setbacks should accommodate a 
100 year event. 3 10

CDFW, Farm Bureau, NMFS, 
Private Landowners, Sonoma 
County

MWC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 2 30

CDFW, FEMA, NMFS, NOAA 
RC, Private Landowners, RCD, 
Sonoma County, USACE

MWC-CCCS-
13.1.1.4 Action Step

Channel 
Modification Avoid or minimize the effects from flood control projects on salmonid habitat. 3 100

CDFW, FEMA, NMFS, Private 
Landowners, Sonoma County

MWC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 3 100

CDFW, NMFS, Private 
Consultants, Private 
Landowners, Sonoma County

MWC-CCCS-
13.1.1.6 Action Step

Channel 
Modification

Discourage stabilization projects which will lead to additional instability either up- or 
downstream. 3 100

CDFW, NMFS, Sonoma 
County, USACE

MWC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

MWC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Agencies should develop large woody debris retention programs and move away 
from the practice of removing instream large woody debris under high flow 
“emergencies”. 3 100

CDFW, NMFS, NRCS, Private 
Landowners, RCD, Sonoma 
County, USACE

MWC-CCCS-
13.1.2.2 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 3 100

CDFW, NMFS, NRCS, Private 
Landowners, RCD

MWC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MWC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

MWC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 3 20

CDFW, City of Santa Rosa, 
NMFS, Sonoma County Water 
Agency
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Mark West Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MWC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Design and implement education programs to promote public awareness of salmon 
and steelhead habitat within urban creek settings. 3 5

CDFW, NMFS, Public, 
Sonoma County

MWC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating 
steelhead and Chinook salmon. 3 5

CDFW, NMFS, NOAA RC, 
Sonoma County Water Agency

MWC-CCCS-
22.1.1.4 Action Step

Residential/
Commercial 
Development Implement performance standards in Stormwater Management Plans. 3 100

Private Landowners, Sonoma 
County

MWC-CCCS-
22.1.1.5 Action Step

Residential/
Commercial 
Development

New development in all historic CCC steelhead and CC Chinook salmon watersheds 
should minimize storm-water runoff, changes in duration, or magnitude of peak flow. 3 100

City of Rohnert Park, City of 
Santa Rosa, Sonoma County

MWC-CCCS-
22.1.1.6 Action Step

Residential/
Commercial 
Development

Identify areas at high risk of conversion, and develop incentives and alternatives for 
landowners that discourage conversion. 3 25

CDFW, City of Rohnert Park, 
City of Santa Rosa, NMFS, 
Private Landowners, RCD, 
Sonoma County

MWC-CCCS-
22.1.1.7 Action Step

Residential/
Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 3 100

CDFW, NMFS, Sonoma 
County

MWC-CCCS-
22.1.1.8 Action Step

Residential/
Commercial 
Development

Design new developments to avoid or minimize impact to unstable slopes, wetlands, 
areas of high habitat value, and similarly constrained sites that occur adjacent to a 
CCC steelhead or CC Chinook salmon watercourse. 3 100

CDFW, City of Rohnert Park, 
City of Santa Rosa, NMFS, 
Sonoma County

MWC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

MWC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to ameliorate instream temperature and provide a 
source of future large woody debris recruitment. 2 50

CDFW, City of Santa Rosa, 
NMFS, Private Landowners, 
Public, Sonoma County

MWC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development Minimize development within riparian zones and the 100-year floodprone zones. 3 100

CDFW, City of Santa Rosa, 
NMFS, Private Landowners, 
Sonoma County

MWC-CCCS-
22.1.2.3 Action Step

Residential/
Commercial 
Development

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment and/or enhancement of natural riparian communities. 3 25

CDFW, Farm Bureau, Land 
Trusts, NMFS, NRCS, RCD, 
Sonoma County

MWC-CCCS-
22.1.2.4 Action Step

Residential/
Commercial 
Development

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 3 50

CDFW, City of Rohnert Park, 
City of Santa Rosa, NMFS, 
Sonoma County

MWC-CCCS-
22.1.3

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to watershed hydrology

MWC-CCCS-
22.1.3.1 Action Step

Residential/
Commercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 5

CDFW, City of Santa Rosa, 
NMFS, Sonoma County

MWC-CCCS-
22.1.3.2 Action Step

Residential/
Commercial 
Development

Create flood refuge habitat, such as hydrologically connected floodplains with 
riparian forest, and use streamway concept where appropriate. 1 25

CDFW, City of Santa Rosa, 
NMFS, Private Landowners, 
Sonoma County

MWC-CCCS-
22.1.3.3 Action Step

Residential/
Commercial 
Development

Where existing infrastructure exists within historical floodplains or offchannel habitats 
in any historical steelhead or chinook watersheds, and restoration is found feasible, 
encourage willing landowners to restore these areas through conservation 
easements, etc. 3 25

CDFW, NMFS, Private 
Landowners

MWC-CCCS-
22.1.4

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

MWC-CCCS-
22.1.4.1 Action Step

Residential/
Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 3 100

City of Rohnert Park, City of 
Santa Rosa, Sonoma County

MWC-CCCS-
22.1.4.2 Action Step

Residential/
Commercial 
Development

Identify areas at increased risk of mass wasting and elevated fine sediment load, 
and decrease sediment from transportation projects and land management activities 
in those areas (CDFG 2004). 3 5

CDFW, NMFS, Sonoma 
County
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Mark West Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MWC-CCCS-
22.1.4.3 Action Step

Residential/
Commercial 
Development

Minimize sediment from existing and future development to magnitudes appropriate 
to the geologic setting of the watershed 3 100

City of Rohnert Park, City of 
Santa Rosa, Private 
Landowners, Sonoma County

MWC-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

MWC-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

MWC-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development

Toxic waste products from urban activities should receive the appropriate treatment 
before being discharged into any body of water that may enter any steelhead or 
Chinook salmon waters. 1 100

City of Rohnert Park, City of 
Santa Rosa, Public, Sonoma 
County, RWQCB

MWC-CCCS-
22.2.1.2 Action Step

Residential/
Commercial 
Development

Avoid or minimize the use of commercial and industrial products (e.g. pesticides) 
with high potential for contamination of local waterways. 2 100

City of Rohnert Park, City of 
Santa Rosa, Sonoma County

MWC-CCCS-
22.2.2

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

MWC-CCCS-
22.2.2.1 Action Step

Residential/
Commercial 
Development

Develop legislation that will fund county planning for environmentally sound growth 
and water supply and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 3 10

CDFW, City of Rohnert Park, 
City of Santa Rosa, NMFS, 
Private Landowners, Public, 
Sonoma County

MWC-CCCS-
22.2.2.2 Action Step

Residential/
Commercial 
Development

Discourage Sonoma County from rezoning forestlands to rural residential or other 
land uses. 3 20

CDFW, NMFS, Sonoma 
County

MWC-CCCS-
22.2.2.3 Action Step

Residential/
Commercial 
Development Enforce existing building permit programs to minimize unpermitted construction. 3 100

City of Rohnert Park, City of 
Santa Rosa, Sonoma County

MWC-CCCS-
22.2.2.4 Action Step

Residential/
Commercial 
Development

Develop policy and guidelines that address land conversion and attempt to minimize 
conversion-related impacts within the aquatic environment. 3 20

CDFW, NMFS, Sonoma 
County

MWC-CCCS-
22.2.2.5 Action Step

Residential/
Commercial 
Development

Minimize new construction in undeveloped areas within the 100-year flood prone 
zones in all historic CCC steelhead and CC Chinook salmon watersheds. 3 5

CDFW, NMFS, Sonoma 
County

MWC-CCCS-
22.2.2.6 Action Step

Residential/
Commercial 
Development

Encourage Sonoma County to develop and implement ordinances (e.g., Santa Cruz) 
to restrict subdivisions by requiring a minimum acreage limit for parcelization and in 
concert with limits on water supply and groundwater recharge areas. 3 5

CDFW, City of Rohnert Park, 
City of Santa Rosa, NMFS, 
Sonoma County

MWC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MWC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

MWC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats.  Develop a Salmon 
Certification Program for road maintenance staff. 3 3

CDFW, NMFS,  Private 
Landowners, Sonoma County

MWC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 10 years, prioritizing high risk 
areas.  Restoration projects that upgrade or decommission high risk roads should be 
considered an extremely high priority for funding (e.g., PCSRF). 2 20 CDFW, NMFS, NOAA RC

MWC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

NMFS and other stakeholders will work with RCD or NRCS to encourage 
landowners to conduct appropriate road assessments within high priority 
watersheds. 3 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD

MWC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Use best management practices for road construction, maintenance, management 
and decommissioning (e.g. Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon 
Department of Transportation, 1999). 3 100

Private Landowners, Sonoma 
County

MWC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 3 100

Board of Forestry, Private 
Landowners, RCD, Sonoma 
County
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Mark West Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MWC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

MWC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Assess and implement actions that hydrologically disconnect roads or reduce 
sediment sources.  Decommission and rehabilitate riparian road systems and/or 
upgrade roads (and skid trails on forestlands) that deliver sediment into adjacent 
watercourses. 2 30

Caltrans, CDFW, Private 
Landowners, Sonoma County

MWC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. 3 2

CDFW, NMFS, Private 
Landowners

MWC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails to decrease fine 
sediment loads. 3 100

Board of Forestry, Private 
Landowners, Sonoma County

MWC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

MWC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Conduct collaborative evaluations of priorities for treatment of CCC steelhead and 
CC Chinook salmon passage barriers, such as the Fish Passage Forum (CDFG 
2004). 2 10 CDFW, NMFS, Public

MWC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) must accommodate 100-year flood flows and associated bedload 
and debris. 3 100

Caltrans, Private Landowners, 
Sonoma County

MWC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 100

Caltrans, CDFW, NMFS, 
Private Landowners, Sonoma 
County

MWC-CCCS-
23.1.3.4 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings (NMFS 2001a) 
and appropriate barrier databases when developing new or retrofitting existing road 
crossings. 2 100

Caltrans, CDFW, NMFS, 
Private Landowners, Sonoma 
County

MWC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

MWC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

MWC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Develop a road upgrade fund to supplement FEMA emergency repair funding so 
problem roads could be upgraded to reduce sediment loading and improve road 
reliability.  Sonoma County should seek amendment of FEMA policies to allow 
improvements that prevent erosion and failure, particularly in watersheds with 
steelhead and Chinook salmon habitat. 3 20

CDFW, NMFS, Private 
Landowners, RCD, Sonoma 
County

MWC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

MWC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

MWC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Develop and apply a distributed hydrologic water budget model to characterize 
surface stream flows within Russian River tributaries, to allow for comparisons 
between impaired and unimpaired conditions, with an emphasis on summer base 
flow conditions relative to rearing juvenile salmonids. These data will reduce 
uncertainty, provide greater temporal and spatial focus on impaired reaches and  
greater certainty for reaches that have water available for consumptive uses and be 
useful as a decision-support tool for other programs. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD

MWC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

To resolve frost protection/fisheries conflicts over spring baseflows evaluate 
alternatives such as: develop information about prioritizing tributaries and locations 
for offstream storage; develop criteria for sizing offstream storage; develop criteria 
making compensatory releases from large dams; provide policy and funding for the 
above actions to maximize benefits for fisheries and agriculture 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD, Water 
Agencies

MWC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

Support efforts to provide improved localized weather prediction capabilities in 
support of finer scale frost protection capabilities for the benefit of grape growers and 
fisheries flows. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD, Water 
Agencies
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Upper Russian River Population 

CCC Steelhead Winter-Run 
• Role within DPS: Functionally Independent Population
• Diversity Stratum: Interior
• Spawner Abundance Target: 8,500 adults
• Current Intrinsic Potential:  423.9 IP-km

For information regarding CC Chinook salmon and CCC coho salmon for this watershed, 
please see the CC Chinook Salmon volume of this recovery plan and the CCC coho salmon 
recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Although no statistically rigorous estimations of historic and current steelhead abundance exist 
for the Russian River watershed, the existing data does suggest a precipitous decline in 
abundance over the past several decades (see Russian River Watershed Overview).  The number 
of steelhead currently distributed among the 6 different Russian River populations is unknown, 
although the distribution and quantity of available habitat within the basin suggest a high 
proportion originate from the Upper Russian River population discussed here.  Juvenile steelhead 
abundance estimates exist from the 1960s and 1970s for some of the larger tributary systems, 
suggesting the Upper Russian steelhead population was much larger and widespread prior to 
the 1990s.  For instance, the abundance of young-of-the-year steelhead in Forsythe Creek was 
estimated at 150-200 per 100 feet of stream length in 1963, whereas a more recent sampling in 
1999 observed very low numbers of juvenile steelhead within the stream (CDFG 2006).   

In 2003, the Sonoma County Water Agency (SCWA) conducted an “Upper Russian River 
Steelhead Distribution Study” to evaluate the distribution of steelhead during summer conditions 
and assess habitat along the Russian River (Cook 2003).  Steelhead were observed in all 4 study 
reaches; however, their distribution and numbers varied substantially.  Of 1,436 steelhead 
observed in the 37 sample segments between Ukiah and Healdsburg, steelhead were found in the 
upper portion of the Ukiah reach, throughout most the Canyon reach, and infrequently in the 
Alexander Valley and Healdsburg reaches. Steelhead comprised only <1% to 5% of all fish 
counted. The largest numbers of steelhead were observed in the Canyon reach at 265 
steelhead/km followed by the Ukiah reach at 37 steelhead/km.  The Alexander Valley and 
Healdsburg reaches had relatively few steelhead observations at <1 and 7 steelhead/km, 
respectively.  Fish numbers were determined by visually counting fish during dive surveys and 
were not population estimates (Cook 2003). 
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Wild steelhead are widely distributed throughout the Upper Russian watershed, although 
passage barriers preclude access to some stream reaches. Since the 1980s, the Upper Russian River 
steelhead population has been augmented to a high degree through hatchery releases.  Coyote 
Valley Fish Facility (CVFF) was constructed in 1991 and operates just below Coyote Valley Dam 
on the East Fork Russian River.  The facility has an escapement goal of 4,000 adult steelhead and 
annually releases up to 200,000 steelhead smolts into the mainstem only (NMFS 2008).  
Additionally, surplus hatchery steelhead are relocated to numerous urban tributaries by 
volunteer of the Ukiah Rod and Gun Club through annual review and agreement by the 
California Department of Fish and Wildlife (CDFW) and NMFS biologists. 
 

History of Land Use 
Both Ukiah and Hopland, the two largest cities within the Upper Russian watershed, became 
incorporated in the 1850s.  Early commerce and development revolved around agriculture, 
timber harvesting and cattle grazing, with hops and fruit trees representing the largest acreage of 
cropland.  Cattle grazing likely occurred throughout much of the available low elevation, oak 
chaparral foothills not converted for agriculture or actively logged.  The timber industry, which 
was largely concentrated within the redwood/conifer-dominated watersheds north and west of 
Ukiah, was a steady employer during the late 1800s and early 1900s, but it wasn’t until the 1940s 
that the industry substantially surged.  Today, although the urban footprint of Ukiah and 
Hopland has grown, much of the low-lying irrigable landscape remains in agricultural 
production (largely wine grapes, with smaller fruit tree orchards interspersed).   
 

Current Resources and Land Management 
The majority (90 percent) of the Upper Russian watershed is privately owned, with the remaining 
area comprising public lands administered by the U.S. Bureau of Land Management (8 percent), 
the U.S. Bureau of Indian Affairs, and the state of California.  Mendocino Redwood Company 
(MRC) manages areas of Forsythe and Ackerman Creek for timber production (MRC 2012) and 
energy companies produce electricity from geothermal sources within the Big Sulphur Creek 
watershed (USBLM 2006).  The majority of the Upper Russian watershed lies within Mendocino 
County, which is a partner within the 5 Counties (5C) Salmonid Conservation Program.  Through 
the 5C Program, five participating counties (Humboldt, Del Norte, Trinity, Siskiyou, and 
Mendocino) work toward improving their plans, policies, and practices to improve or provide 
salmonid habitat (for more information, see http://www.5counties.org/).  A major 
accomplishment was the development of the Five Counties Road Maintenance Program in 2007, 
which has established best management practices (BMPs) for urban and rural road management 
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and a programmatic assessment of all county managed roads and culverts between 2003 and 
2005. 
 

Salmonid Viability and Watershed Conditions 
The following habitat indicators were rated Poor through the CAP analysis:  tree diameter, 
floodplain connectivity, large wood frequency, shelter rating, gravel quality (embeddedness), 
canopy cover, temperature, estuary and lagoon quality and extent, percent primary pools, and 
riparian vegetation species composition.  Recovery strategies will typically focus on improving 
these habitat attributes, although strategies that address other attributes may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Upper Russian River CAP Viability Table results are provided 
below.  Recovery strategies will focus on improving these conditions. 
 
Estuary: Quality and Extent 
Estuary rearing has been documented as an important life-history pattern for juvenile steelhead 
within coastal watersheds of the central coast of California, with higher survival rates associated 
with steelhead that rear within coastal lagoon habitat versus steelhead that rear exclusively 
within tributary habitat (Bond et al. 2008).  Estuary conditions have a rating of Poor for summer 
rearing juvenile steelhead.  For the last several decades, the Russian River estuary has been 
managed during the summer as an open, tidally-influenced estuary in order to alleviate flooding 
risks.  However, the shift from a natural, perched-lagoon condition to a managed, open estuary 
condition has likely reduced summer rearing habitat quality and quantity (NMFS 2008).  Please 
see the Russian River Overview for a complete discussion. 
 
Habitat Complexity: Large Wood & Shelter 
Logs and rootwads are important habitat-forming components within alluvial stream systems, 
and their juvenile steelhead are typically more abundant in streams with abundant woody debris. 
The volume of large woody debris is low throughout much of the Upper Russian watershed, as 
indicated by low large woody debris (LWD) volume in Ackerman, Jack Smith and Alder creeks 
(CDFW data).  Nearly all stream habitat surveys conducted by CDFW within the Upper Russian 
watershed recommend restoration actions aimed at increasing shelter through placement of large 
wood within the stream channel.   
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Passage/Migration: Mouth or Confluence & Physical Barriers 
Adult and juvenile steelhead passage is impaired within many tributaries in the basin, largely 
due to severe channel incision in the mainstem river that interrupts flow connectivity with 
tributary reaches (Coey et al. 2002).  Coyote Valley Dam forms the largest impoundment within 
the system, effectively blocking upstream access into much of the East Fork Russian River.  The 
Willow Water District Dam on the mainstem river precludes upstream passage at some flows. 
Numerous smaller dams and impoundments (often supporting agricultural and grazing 
operations) exist within tributary streams.  Natural geothermal activity precludes steelhead 
utilization of upper Big Sulphur, and Vichy Creeks. 
 
Velocity Refuge: Floodplain Connectivity 
Inundated floodplain habitat provides high-quality rearing habitat for juvenile salmonids during 
winter and spring, which can improve growth rates and ultimately, long-term survival (Sommer 
et al. 2001; Jeffres et al. 2008).  Smolt and adult steelhead utilize floodplain habitats for feeding and 
holding during winter months respectively.  Floodplain connectivity is generally poor 
throughout much of the Upper Russian watershed.  Stream channelization has straightened 
stream sections to increase flood conveyance in urban areas, impacting floodplain connectivity 
by physically isolating floodplain habitat from flood flows.  As channelized streams tend to incise 
at a faster rate than unaltered stream channels, channel incision can lower streambed elevations, 
further isolating the channel from adjacent floodplain habitat.  Removing aggregate through 
gravel mining has also caused severe incision within the Russian River mainstem, causing a 
“head cut” upstream into the lower portions of some tributaries.  This condition is apparent 
within the lower sections of several mid-watershed tributary reaches including Robinson, 
McNab, and Morrison creeks (B. Coey, NMFS, personal communication, 2010).   
 
Habitat Complexity: Percent Primary Pools & Pool/Riffle/Flatwater Ratios 
The Upper Russian River CAP analysis rated shelter condition as Poor for summer rearing 
juveniles throughout much of the watershed; these conditions were likely a direct result of 
documented poor LWD volume (CDFW data).  Habitat complexity created by submerged LWD 
likely comprised a large component of available shelter within streams located in forested 
landscapes of the upper river tributaries.  As part of their stream habitat inventory program, 
CDFW recommended pool habitat restoration within all but three of the sampled tributaries of 
the Upper Russian watershed (Alder Creek, Orrs Creek, and Parsons Creek). 
 
Sediment: Gravel Quality & Distribution of Spawning Gravels 
Sediment conditions have a rating of Poor for the egg and summer rearing juvenile lifestages.  
High instream sediment levels impair steelhead survival throughout most Upper Russian 
tributaries and the mainstem Russian River.  Only 39 percent of surveyed tributaries were rated 
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Good or better for embeddedness as part of CDFG’s stream habitat inventory report, and high 
sediment concentrations within Coyote Valley Dam water releases degrade instream habitat 
quality and function within the Russian River mainstem upstream of Hopland (NMFS 2008).  
Spawning gravel quantity is not likely a limiting factor within upper tributary reaches since only 
three streams were noted as having limited spawning gravel during CDFG habitat surveys (Alder 
Creek, Orrs Creek, and Fisher Creek).  However, the mainstem river in the area of Ukiah is a 
degraded reach, and the sparse riffle habitats are consistently used by spawning Chinook salmon 
and steelhead.  Down-cutting occurs in lower tributary reaches near the confluence with the 
Russian River, as these lower tributary reaches scour to reach equilibrium with the degraded 
mainstem Russian River stream bed (SEC 1996).  In those conditions, spawning gravel can be lost 
and the water table lowered. Forsythe Creek has downcut as much as 10 feet within the vicinity 
of the Highway 101 bridge since 1949 (SEC 1996).   
 
Water Quality: Turbidity or Toxicity 
Juvenile salmonids rely on sight feeding and likely have reduced growth rates due to the 
exposure to elevated turbidity.  Flow releases from Lake Mendocino continue to cause elevated 
turbidity in the mainstem Russian River, and turbid discharges from Coyote Valley Dam can 
extend well past Hopland during summer months (J. McKeon, NMFS, personal communication, 
2010). Releases from Lake Mendocino maintain turbid conditions for long periods of time, often 
maintaining higher than normal turbidity throughout the spring and summer months.  Turbidity 
levels fall to lower levels as streams clear after winter storm events, ultimately resulting in 
deposition of suspended sediments.  Turbidity may also affect food production and spawning 
gravels in the mainstem by increasing embeddedness as fine material settles into stream gravels.   
 
Water Quality: Temperature 
Steelhead presence is correlated with water temperature (Cook 2003).  Survey site maximum 
temperatures in the Ukiah and Canyon reaches were 22 degrees C and 22.5 degrees C, 
respectively, which are above the 20.5 degrees C considered suitable temperature condition for 
young steelhead.  The highest temperatures occurred in the Alexander Valley and Healdsburg 
reaches at 25 degrees C and 24 degrees C, respectively.  These areas had the lowest steelhead 
density found in the survey.   Prolonged exposure of steelhead at these temperatures may result 
in behavioral changes or mortality; however, steelhead observed by SCWA during Russian River 
dive surveys “appeared healthy and vigorous, and not stressed or lethargic from high water 
temperatures” (Cook 2003). 
 
Hydrology: Baseflow and Passage Flows 
Altered streamflow patterns likely decrease juvenile steelhead survival within the Upper Russian 
River watershed.  Russian River water is released from Lake Mendocino (the reservoir formed by 
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CVD) for flood control and under the requirements of the State Water Resources Control Board’s 
(SWRCB) Decision 1610 (D1610) for water supply.  D1610 establishes minimum flow 
requirements for both Dry Creek and the Russian River.  Minimum streamflows under D1610 are 
specified for four different reaches in the Russian River watershed, assuring high enough summer 
flows to meet the diversion requirements as well as river-based recreational uses. 
 
The negative impact of Coyote Valley Dam releases on steelhead habitat has been well 
documented (SEC 1996; NMFS 2008) with high summer releases.  These high flows create 
unsuitable water velocities for rearing fish.  However, the Reasonable and Prudent Alternative 
being implemented as part of NMFS’ biological opinion on Russian River water operations 
(NMFS 2008) requires the Sonoma County Water Agency to petition the state water board for 
lower mainstem flow requirements that will improve steelhead rearing conditions within the 
mainstem Russian River by 2016.  Tributary reaches often experience the opposite effect during 
summer months as irrigation diversions and water impoundments appreciably lower tributary 
flows, causing loss of habitat and stranding.  During late winter and early spring months, sudden, 
instantaneous diversions conducted to protect grape vines have dewatered reaches of stream and 
caused the loss of rearing juvenile steelhead (Deitch et al. 2008; NMFS 2009). 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
Riparian resources provide streamflow resiliency, sources of food, and a buffering effect, all of 
which reduce erosion and high summer temperatures for juvenile steelhead.  However, an 
estimated 70 to 90% of Russian River riparian habitat has been lost since European colonization 
of the area (SEC 1996).  Impaired riparian stability, often caused by stream bank 
armoring/clearing, invasive species establishment, or riparian grazing, has been identified as a 
limiting factor for salmonids within the Russian River (CDFG stream habitat reports).  Riparian 
stability is an especially High threat within most of the west-side tributaries near Ukiah, such as 
Ackerman, Doolin, Orrs, and McNabb creeks (CDFG stream habitat reports).  Cattle grazing 
within the riparian zones of Big Sulphur Creek has degraded riparian habitat function and 
increased erosion rates (Coey et al. 2002).   
 
Viability: Density, Abundance & Spatial Structure 
As discussed previously in the Steelhead Abundance and Distribution section, the density and 
abundance of steelhead within the Upper Russian population area are greatly reduced from 
historical estimates (CDFG reports).  However, moderate numbers of steelhead continue to 
persist throughout much of Big Sulphur Creek and several of the larger tributaries draining the 
northwest portion of the watershed (e.g., Robinson, Ackerman, Forsythe, etc.). 
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Other Current Conditions 
High instream temperatures during summer were noted as a limiting factor within several 
tributary systems, especially within the Big Sulphur watershed (CDFG habitat reports). 
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High (See 
Upper Russian River CAP Results).  Recovery strategies will likely focus on ameliorating threats 
rated as High; however, some strategies may address Medium and Low threats when the strategy 
is essential to recovery efforts. 
 
Agriculture 
Although agriculture comprises only 8% of the land acreage of the Upper Russian River 
watershed, most agriculture operations occur in low-lying floodplains adjacent to the Russian 
River mainstem and tributaries, which worsens the severity of associated impacts.  Many of the 
creeks in the Ukiah Valley are channelized to prevent flooding and erosion of adjacent farmland. 
This channelization can in turn lead to channel bed scouring and degradation.  The down-cutting 
of streambeds within these alluvial fans, combined with agricultural water diversion and 
groundwater pumping, has likely contributed to the disconnected hydrology between headwater 
and mainstem reaches.  Agriculture lands without cover crops can also contribute sediment into 
the stream channel during runoff periods. 
 
Channel Modification 
Several stream channels within the Ukiah area have been diverted out of their natural channels 
and now flow through flood control channels or road-side ditches (e.g., Orrs Creek and Doolin 
Creek).  Flood control channels are often straightened and simplified, and usually feature some 
form of hardened bank stabilization that can impair the natural hydrologic and geomorphic 
stream processes that create and maintain diversified steelhead habitat. 
 
Hatcheries  
The CVFF releases up to 200,000 steelhead smolts as mitigation for lost habitat behind Coyote 
Valley Dam.  Since steelhead reared in the Don Clausen Fish Hatchery (aka Warm Springs 
Hatchery, of which CVFF is a satellite facility) are no more divergent relative to the local natural 
populations than what would be expected between closely related populations within the DPS, 
these hatchery reared steelhead are listed as part of the CCC steelhead DPS (71 FR 834).  
Therefore, the risk of impacting the population via artificial propagation at the two hatcheries 
(e.g., genetic and demographic impacts, increased competition) is low.  Wild fish are now 
introgressed into the hatchery population following a Hatchery and Genetic Management Plan.   
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Residential and Commercial Development 
Although much of the Upper Russian watershed is rural and sparsely populated, the most heavily 
populated area (i.e., Ukiah and the surrounding area) is located within the most productive 
watersheds (e.g., Ackerman Creek, Forsythe Creek, and the West Fork Russian River).  Prior to 
the advent of logging and intensive agricultural and urban development, these west-side streams 
were likely conifer-dominated watersheds with high quality habitat and frequent perennial flow.   
 
Severe Weather Patterns 
The Upper Russian watershed is characterized by a Mediterranean-type climate, with dry, hot 
summers and moderate rainfall that occurs primarily between November and March (Coey et al. 
2002).  Generally speaking, the east side of the watershed is likely drier than the west, as 
suggested by the difference in vegetation (i.e., the east-side is oak chaparral dominated; the west-
side is generally conifer in higher elevations), with the noted exception being the high elevation 
areas in the Big Sulphur Creek drainage that regularly receive high rainfall amounts.  Due to these 
drier conditions, the east side watersheds of the Upper Russian may be prone to a high incidence 
of wildfire during multi-year droughts. These conditions create temperatures and low flow 
periods that are on the extremes of preferred conditions for steelhead, and during drought 
periods, they make habitat conditions unsuitable.  
 
Water Diversion and Impoundments 
Several large impoundments impair steelhead migration on the mainstem within the Upper 
Russian River population, and numerous smaller dams preclude or impair steelhead migration 
into sections of the watershed.  Water diversions can impact rearing steelhead during both 
summer and winter by lowering baseflows, stranding fish in isolated pool habitats or, in some 
cases, completely drying the stream channel.  In addition to diversions from rural residential 
users, diversions from cannabis production has increased since California legalized medicinal use 
in 1996.  Tributary streams, such as Feliz, Robinson, Seward, and the upper mainstem Russian 
River, have notable cannabis operations that contribute to reduced surface flow during the 
summer and fall months. 
 
Other Threats 
Finally, predation of wild steelhead juveniles by hatchery smolts is likely low, since most hatchery 
smolts migrate rapidly to the ocean following release (NMFS 2008).  Road-related erosion can be 
a significant source of instream sediment within certain areas of the watershed (e.g., in the 
northwest corner where intensive logging has occurred).  Geothermal energy production has 
degraded downstream water quality within certain sections of Big Sulphur Creek (Coey et al. 
2002). 
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Limiting Conditions, Lifestages, and Habitats 
Threat and condition analysis within the CAP analysis suggests summer and winter juvenile 
survival is likely a limiting factor affecting steelhead abundance within the Upper Russian River 
watershed.  Poor riparian habitat condition and widespread channel incision have impaired 
floodplain-stream channel connectivity during high-flow conditions, likely resulting in low 
winter habitat volumes and correspondingly low juvenile survival rates.  Survival through the 
summer rearing period is constrained by turbidity in early spring, and limited wetted habitat due 
to low streamflows and poor riparian shading likely elevate stream temperatures in summer.  
Restoration actions should target addressing these issues within the mainstem and high habitat 
potential stream reaches. 
 

General Recovery Strategy 
 
Improve Riparian Function, Canopy Cover and LWD volume 
Re-establishing native riparian species in high priority riparian corridors will lower water 
temperatures, improve LWD recruitment, and limit bank erosion.  Where appropriate, 
wood/boulder structures should be constructed and set within simplified stream reaches to scour 
pool habitat, sort spawning gravel, and create complex habitat.  
 
Increase Instream Shelter Ratings and Pool Volume 
Restoration efforts that place wood in streams and restore riparian function are needed to 
improve shelter ratings and pool volumes.  Restoration of large wood in the upper mainstem 
Russian River below the East and West fork confluence should be investigated to create staging 
pools for migrating adults.  This upper mainstem reach maintains consistent flow and 
temperature during the summer due to releases from Coyote Valley Dam.  Improvement of 
instream cover and pool depths may provide improved juvenile rearing conditions and 
migration/holding habitat for adult salmonids in the fall and winter months. 
 
Address Upslope Sediment Sources 
Problem roads and active erosion sites already identified from existing road sediment surveys 
should be prioritized, and restoration actions should be implemented by Mendocino County 
Department of Transportation.  Additionally, remaining roads (city, county, and private) within 
Sonoma and Mendocino counties should be addressed as part of a comprehensive sediment 
reduction and transportation plan for the entire basin.  Future road construction should utilize 
BMPs to prevent altering watershed hydrologic processes, sediment transport, and fish passage, 
and avoid or minimize construction of roads within riparian zones.  BMPs to prevent or minimize 
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sediment from entering into the stream environment from agriculture, road building and 
maintenance, and cattle grazing within riparian areas should be implemented.   
 
Improve Water Quality: Turbidity 
A feasibility study to address turbidity issues from Coyote Dam should be completed and 
solutions implemented by the USACE.  One alternative could include installation of a multi-level 
outlet structure to minimize the discharge of suspended sediment during critical periods of the 
steelhead lifecycle. 
 
Investigate and Address Channel Degradation in Tributaries and the Mainstem Russian River 
Analysis of severe channel degradation (which has caused water tables to lower and has 
dewatered many of these channels) should consider whether site-specific or watershed-wide 
solutions will minimize channel degradation at affected sites.  The need for gravel augmentation 
that would alleviate the lack of course sediment transport from the East Branch Russian River 
due to Coyote Valley Dam should be investigated. 
 
Address Impaired Tributary Hydrology 
Low tributary flows likely impair juvenile steelhead survival during both spring and summer, 
although the mechanism by which these flow effects manifest is different for each season and 
stream.  In spring, acute streamflow pumping in response to frost events can cause rapid 
dewatering of the stream channel.  Conversely, summer low flows are more of a chronic, long-
term effect brought about largely by steady agricultural and residential stream diversions and 
well pumping.  Restoration actions should foster coordination between landowners during low-
flow conditions to minimize acute dewatering episodes, and encourage the use of alternative frost 
protection strategies (e.g., wind fans, off-channel reservoirs, etc.), many of which have already 
been successfully employed throughout the basin. 
 
Increase Abundance and Distribution 
Mitigation and enhancement goals exist for hatcheries, and the risks of artificial propagation are 
minimized as long as CDFW continues to follow the Hatchery and Genetic Management Plan. 
Recommendations include modifying the smolt release goals to proportionally increase the 
numbers of fish imprinted and released from CVFF, expanding the number of upper river 
spawners, improving the potential to meet CVFF adult enhancement goals, and decreasing the 
need for trucking adult surplus steelhead from Dry Creek to the upper river (B. Wilson, CDFW, 
personal communication, 2011). 
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Evaluate and Improve the Regulated Flow Structure 
Current efforts between NMFS and the NWS California/Nevada River Forecasting Center, 
Monterey Weather Forecasting Office, the Office of Hydrologic Development (OHD), SCWA and 
the USACE seek to balance and sustain fisheries flows while maximizing reservoir capture of 
watershed runoff. These efforts involving forecast-based reservoir operations for flood control 
and conservation, modeling watershed runoff and improvement of atmospheric rainfall, and 
river forecasts to identify opportunistic periods for diversion and bypass should be supported.  
Based on this evaluation and information, work with the USACE to modify the “rule curve” 
associated with storage and releases from Coyote Dam in the interest of fisheries flows. USACE 
should continue to evaluate the effects of ramping on juvenile salmonids, and modify flow 
ramping rates to avoid stranding. 
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        CCC Steelhead Upper Russian River CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

25% of streams/ 
IP-km (>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

22% of streams/ 
43% of IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0.013% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-Km to 

74% of IP-km Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

7% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

41% of 
streams/IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 
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3 
  

Summer 
Rearing 
Juveniles 
  

Condition 

Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 

      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

25% of streams/ 
IP-km (>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

43% of streams/ 
20% of IP-km 
(>40% average 
primary pool 
frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

22% of sreams/ 
43% of IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0.013% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 
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      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.9 
Diversions/10 
IP-km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-Km to 

74% of IP-km Fair 

      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

43% of streams/ 
20% of IP-km 
(>70% average 
stream canopy) 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

7% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

41% of 
streams/IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

<50% IP km 
(<20 C MWMT) Poor 

    
  

  Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

50-74% of 
Historical Range Fair 
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4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

25% of streams/ 
IP-km (>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

22% of sreams/ 
43% of IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

2.7 
Diversions/10 
IP-km 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

7% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

41% of 
streams/IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 
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      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0.013% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.9 
Diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

>90% IP-km (>6 
and <14 C) Very Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
moderate risk 
spawner density 
per Spence 
(2008) 

Fair 
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6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

0.846% of 
Watershed in 
Impervious 
Surfaces 

Very Good 

      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

5.583% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

8% of 
watershed >1 
unit/20 acres 

Good 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

<25% Intact 
Historical 
Species 
Composition 

Poor 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

2.5 
Miles/Square 
Mile 

Fair 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

0.3 
Miles/Square 
Mile 

Good 
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CCC Steelhead Upper Russian River CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium High Medium Medium Low High High 
2 Channel Modification High Medium High High Medium Medium High 
3 Disease, Predation and Competition Low Not Specified Medium Low Low Medium Medium 
4 Hatcheries and Aquaculture Low Not Specified Low Not Specified Low Not Specified Low 

5 
Fire, Fuel Management and Fire 
Suppression Medium Medium Medium Medium Low Medium Medium 

6 Fishing and Collecting Medium Not Specified Low Not Specified Low Not Specified Medium 
7 Livestock Farming and Ranching Low Low Medium Medium Low Medium Medium 
8 Logging and Wood Harvesting Medium Low Medium Medium Low Medium Medium 
9 Mining Low Low Medium Medium Low Medium Medium 

10 Recreational Areas and Activities Low Low Low Low Low Low Low 
11 Residential and Commercial Development Medium Medium Medium Medium Medium High High 
12 Roads and Railroads Low High Medium High Low High High 
13 Severe Weather Patterns Low Low High Low Low Low Medium 
14 Water Diversion and Impoundments Medium Medium High Medium Medium High High 
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Upper Russian, Central California Coast Steelhead (Interior) Recovery Actions

UR-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

UR-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Reestablish the hydrologic connection between the stream channel and adjacent 
floodplain habitat.  Work should be prioritized within Ukiah Valley downstream of 
Lake Mendocino (CDFW stream habitat reports). 2 15

CDFW, FEMA, Mendocino 
County, NMFS, Private 
Landowners, USACE

UR-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Create flood refuge habitat, such as by: 1) hydrologically connecting floodplains with 
riparian forest; 2) removing or setting back levees; or 3) using the streamway 
concept where appropriate. Installing shelter components (LWD, boulders, etc.) 
appropriate to the channel type. 2 10

County Planning, FEMA, 
Private Landowners, USACE

UR-CCCS-2.2 Objective
Floodplain 
Connectivity Address the inadequacy of existing regulatory mechanisms

UR-CCCS-
2.2.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

UR-CCCS-
2.2.1.1 Action Step

Floodplain 
Connectivity Minimize encroachment of landuse into existing floodplains. 3 20

CDFW, Cities, Counties, 
NMFS, USACE

UR-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

UR-CCCS-
5.1.1.1 Action Step Passage

Restore passage in high priority areas of the Upper Russian River Watershed as 
identified by CDFW, NMFS, the RCD, the County of Mendocino, Caltrans, and 
existing fish passage databases NMFS' Guidelines for Salmonid Passage at Stream 
Crossings (NMFS 2001a). 1 10

CDFW, City Planning, County 
Planning, NMFS

UR-CCCS-
5.1.1.2 Action Step Passage

Barriers on mainstem Russian River (memorial beach and Willow Water District 
Dam) should be assessed by a fish passage specialist and modified if needed.  1 10

CDFW, Mendocino County, 
NMFS, Sonoma County, Water 
Agencies

UR-CCCS-
5.1.1.3 Action Step Passage

Barriers within Big Sulphur including Little Sulphur, Wildhorse, and Hummingbird 
Creeks should be assessed by a fish passage specialist and modified if needed.  
Several of these partial barriers have been impacted by nearby roads (CDFG 2002). 1 10

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

UR-CCCS-
5.1.1.4 Action Step Passage

Evaluate railroad stream crossing on McNabb Creek for salmonid passage and 
remediate if needed. 1 2 CDFW, NMFS, NOAA RC

UR-CCCS-
5.1.1.5 Action Step Passage

Natural barriers on Alder, Anna Belcher, Frasier, Lovers Gulch and Squaw creeks 
should not be modified prior to consultation with NMFS and CDFW geneticists, in 
order to potentially protect resident rainbow trout populations (CDFG 2002). 3 2 CDFW, NMFS, NOAA RC

UR-CCCS-
5.1.2

Recovery 
Action Passage Rehabilitate and enhance passage into tributaries (aggradation/degradation)

UR-CCCS-
5.1.2.1 Action Step Passage

Investigate the need for fish ladders and resting pools/cover for migrating fish within 
tributaries near and within the City of Ukiah (CDFG 2002). 1 2 CDFW, NMFS, NOAA RC

UR-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelters.

UR-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Complete habitat surveys within the West Fork Russian River watershed (CDFG 
2002). 2 5 CDFW

UR-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Encourage landowners to implement woody debris restoration projects as part of 
their ongoing operations in stream reaches where large woody debris is lacking. 2 100

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

UR-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity Encourage bio-engineering projects to address erosion issues on private lands. 2 3

CDFW, NOAA RC, NRCS, 
RCD

UR-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Continue bio-engineering projects with adjacent landowners within the Forsythe 
Creek watershed (CDFG 2002). 3 3

CDFW, NOAA RC, NRCS, 
RCD

UR-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary or staging pools

UR-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Improve instream habitat complexity such that target criteria for primary and staging 
pool depths and shelter value is achieved within mainstem and tributary habitats 
utilized by salmonids. Priority streams would include Ackerman, Feliz, Robinson, 
Pieta and West Branch Russian River Creeks. 2 2

California Conservations 
Corps, CDFW, Private 
Landowners, Russian River 
Wild Steelhead Society, Trout 
Unlimited

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Upper Russian, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

UR-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Enhance east branch and mainstem migration and resting habitats with LWD, 
boulders, and other instream features to increase habitat complexity and improve 
staging pool frequency and depth 2 25

CDFW, NMFS, NOAA RC, 
NRCS, RCD

UR-CCCS-
6.1.2.3 Action Step

Habitat 
Complexity

Maintain current LWD, boulders, and other structure-providing features which 
provide stream complexity, pool frequency, and depth when evaluating permits for 
stream or bank modification. 3 100

CDFW, NOAA RC, Private 
Landowners

UR-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

UR-CCCS-
7.1.1.1 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, ivy, 
etc.), prioritize and develop riparian habitat reclamation and enhancement programs 
(CDFG 2004). 2 20 CDFW, NMFS, NOAA RC

UR-CCCS-
7.1.1.2 Action Step Riparian

Fence riparian areas within the Upper Russian River watershed from grazing by 
using fencing standards that allow other wildlife to access the stream. 2 5

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

UR-CCCS-
7.1.1.3 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 2 100

CDFW, NMFS, NOAA RC, 
Private Landowners, RCD

UR-CCCS-
7.1.1.4 Action Step Riparian

Exclusion fencing and off-stream water development should be explored and 
implemented within the Big Sulphur watershed to address livestock damage in 
riparian areas.  Initial efforts should target degraded conditions within steep south 
and west facing tributaries, such as the Squaw Creek sub-watershed, and within 
Little Sulphur and North Branch creeks. 2 5

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

UR-CCCS-
7.1.2

Recovery 
Action Riparian Improve tree diameter

UR-CCCS-
7.1.2.1 Action Step Riparian Manage riparian areas for their site potential composition and structure. 3 100 Private Landowners
UR-CCCS-
7.1.2.2 Action Step Riparian

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 20

CDFW, NOAA RC, Private 
Landowners, RCD

UR-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

UR-CCCS-
8.1.1.1 Action Step Sediment

Provide incentives to restore high priority sites as determined by watershed analysis, 
CDFW, or CalFire. 3 100 CalFire, CDFW, NMFS

UR-CCCS-
8.1.1.2 Action Step Sediment

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage and support landowners 
who conduct operations in a manner compatible with CCC steelhead and CC 
Chinook salmon recovery priorities. 3 5

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

UR-CCCS-
8.1.2

Recovery 
Action Sediment Improve quantity and distribution of spawning gravels

UR-CCCS-
8.1.2.1 Action Step Sediment

Improve spawning gravel abundance within Alder Creek, Orrs Creek, and Fisher 
Creek (CDFW stream survey reports). 2 3

CDFW, NMFS, NRCS, Private 
Landowners, RCD

UR-CCCS-
8.1.2.2 Action Step Sediment

Debris jams are potentially trapping sediment and eroding adjacent banks within 
Squaw Creek.  The jams should be analyzed for possible removal or modification 
(CDFG 2002). 2 2 CDFW, NMFS

UR-CCCS-10.1 Objective Water Quality
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
10.1.1

Recovery 
Action Water Quality Reduce turbidity and suspended sediment

UR-CCCS-
10.1.1.1 Action Step Water Quality

Develop and fund a feasibility study to address the significant turbidity issues from 
Lake Mendocino outlet 1 2 Mendocino County, USACE

UR-CCCS-
10.1.1.2 Action Step Water Quality

Fund and implement recommendations from proposed feasibility study to address 
significant turbidity issues from the Lake Mendocino outlet 1 5

Mendocino County, USACE, 
Water Agencies

UR-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream temperature conditions

UR-CCCS-
10.1.2.1 Action Step Water Quality

Plant native vegetation to promote streamside shade: increase the canopy by 
planting native species where shade canopy is not at acceptable levels. 2 20

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

UR-CCCS-
10.1.2.2 Action Step Water Quality Explore releasing cooler flow out of Walker Dam (CDFG 2002). 2 2 CDFW, NMFS
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UR-CCCS-
10.1.2.3 Action Step Water Quality

Monitor instream water temperatures to determine baseline conditions and judge the 
efficacy of restoration actions.  High priority streams include tributary and mainstem 
reaches within Big Sulphur Creek, Oat Valley Creek, Coleman Creek, Commiskey 
Creek, Gibson Creek, Johnson Creek, McDonald Creek, Morrison Creek, WB 
Russian River, Corral Creek, and Walker Creek (CDFW stream survey reports). 3 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

UR-CCCS-11.1 Objective Viability
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

UR-CCCS-
11.1.1.1 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. 2 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

UR-CCCS-
11.1.1.2 Action Step Viability

Utilize CDFW approved implementation, effectiveness, and validation monitoring 
protocols when assessing efficacy of restoration efforts. 3 100

CDFW, NOAA RC, NRCS, 
Private Landowners, RCD

UR-CCCS-12.1 Objective Agriculture
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
12.1.1

Recovery 
Action Agriculture Prevent or minimize reduced density, abundance, and diversity

UR-CCCS-
12.1.1.1 Action Step Agriculture

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage increased involvement and 
support existing landowners who conduct operations in a manner compatible with 
CCC steelhead and CC Chinook salmon recovery priorities. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

UR-CCCS-
12.1.1.2 Action Step Agriculture

Streamline permit processing where landowners are conducting actions aligned with 
recovery priorities. 3 5

CDFW, NMFS, NRCS, RCD, 
SWRCB, USACE

UR-CCCS-
12.1.2

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

UR-CCCS-
12.1.2.1 Action Step Agriculture

Support and implement Best Management Practices such as those in the Fish 
Friendly Farming program (California Land Stewardship Institute), or other 
cooperative conservation programs. 3 10

CDFW, Farm Bureau, NMFS, 
Private Landowners, RCD

UR-CCCS-
12.1.2.2 Action Step Agriculture

Coordinate with the agencies that authorize conversions to minimize conversions in 
key watersheds and discourage forestland conversions. 3 25 CalFire, CDFW, NMFS

UR-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

UR-CCCS-
12.1.3.1 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 3 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

UR-CCCS-
12.1.3.2 Action Step Agriculture

Complete Farm Conservation Plans (through the RCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to address sediment 
source reduction, riparian habitat, forest health, and restoration. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

UR-CCCS-13.1 Objective
Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to watershed hydrology

UR-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 2 100

CDFW, Mendocino County, 
NMFS,  Private Landowners, 
Sonoma County

UR-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Discourage stabilization projects which will lead to additional instability either up- or 
downstream. 2 100

CDFW, Mendocino County, 
NMFS, Sonoma County, 
USACE

UR-CCCS-
13.1.1.3 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 3 100

CDFW, Mendocino County, 
NMFS, NRCS, Private 
Landowners, RCD, Sonoma 
County, USACE

UR-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 2 10

CDFW, FEMA, Mendocino 
County, NMFS, NOAA RC, 
Private Landowners, RCD, 
Sonoma County, USACE

UR-CCCS-13.2 Objective
Channel 
Modification Address the inadequacy of existing regulatory mechanisms
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UR-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to watershed hydrology

UR-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Where new levees or similar flood control projects are planned, develop setbacks to 
allow the river to respond to natural hydrologic process and remain in equilibrium. At 
a minimum, setbacks should accommodate a 100 year event. 3 100

CDFW, Farm Bureau, 
Mendocino County, NMFS, 
Private Landowners, Sonoma 
County

UR-CCCS-
13.2.1.2 Action Step

Channel 
Modification

Minimize the effects of flood control projects or other channel modifications on 
steelhead habitat. 3 100

CDFW, FEMA, Mendocino 
County, NMFS, Private 
Landowners, Sonoma County

UR-CCCS-
13.2.1.3 Action Step

Channel 
Modification

Modify Federal, State, city and county regulatory and planning  processes to 
minimize new construction of permanent infrastructure that will adversely affect 
watershed processes, particularly within the 100-year flood prone zones in all historic 
CCC steelhead and CC Chinook salmon watersheds. 3 10

CDFW, County of Mendocino, 
NMFS, Public, Sonoma 
County, State, Federal, Cities

UR-CCCS-
13.2.1.4 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities. 3 2 CDFW, NMFS

UR-CCCS-
13.2.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

UR-CCCS-
13.2.2.1 Action Step

Channel 
Modification

Agencies should develop large woody debris retention programs and move away 
from the practice of removing instream large woody debris under high flow 
“emergencies”. 2 100

CDFW, Land Trusts, 
Mendocino County, NMFS, 
NRCS, Private Landowners, 
RCD, Sonoma County, USACE

UR-CCCS-
13.2.2.2 Action Step

Channel 
Modification

Develop a mitigation policy that requires In-Kind replacement of removed large 
woody debris at a 3:1 ratio. 3 100 CDFW, NMFS, USACE

UR-CCCS-
13.2.3

Recovery 
Action

Channel 
Modification

Prevent or minimize adverse alterations to riparian species composition and 
structure

UR-CCCS-
13.2.3.1 Action Step

Channel 
Modification

All proposed levees should be designed to account for minimal maintenance 
associated with an intact and functioning riparian zone. 2 100

FEMA, Mendocino County, 
NMFS, Private Landowners, 
Sonoma County, USACE

UR-CCCS-
13.2.3.2 Action Step

Channel 
Modification

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 100

Mendocino County, Sonoma 
County

UR-CCCS-16.1 Objective
Fishing/Collect
ing Address the inadequacy of existing regulatory mechanisms

UR-CCCS-
16.1.1

Recovery 
Action

Fishing/Collecti
ng Prevent or minimize reduced density, abundance, and diversity

UR-CCCS-
16.1.1.1 Action Step

Fishing/Collecti
ng

Modify Title 14, California Code of Regulations Section 8.00 (b) to include a low flow 
closure specific to the Russian River based on a minimum low flow of 350 cfs at the 
Department of Water Resources gauging station at Hacienda (HAC).  1 5 CDFW, NMFS, Public

UR-CCCS-
16.1.1.2 Action Step

Fishing/Collecti
ng

Work with CDFW to modify existing sport fishing regulations and the sport steelhead 
angling season to minimize impacts to steelhead. 2 5 CDFW, NMFS, Public

UR-CCCS-
16.1.1.3 Action Step

Fishing/Collecti
ng

Increase enforcement and patrol during the steelhead and general fishing seasons in 
the upper and middle river area to reduce poaching. 2 5 CDFW, NMFS, Public

UR-CCCS-17.1 Objective Hatcheries
Address other natural or manmade factors affecting the species' continued 
existence

UR-CCCS-
17.1.1

Recovery 
Action Hatcheries Prevent or minimize reduced density, abundance, and diversity

UR-CCCS-
17.1.1.1 Action Step Hatcheries

Manage Russian River Hatcheries following a Hatchery Genetic Management Plan 
(HGMP) which is regularly updated to include adaptive management strategies and 
recommendations. 1 5 CDFW, NMFS, USACE

UR-CCCS-
17.1.1.2 Action Step Hatcheries

Evaluate the need for revising release numbers, release sizes, release locations and 
strategies in the context of meeting recovery goals and mitigation requirements of 
both Russian River Hatcheries (DCFH and CVFF). Update and revise the HGMP 
according to proposed changes and recommendations  2 5 CDFW, NMFS, USACE

UR-CCCS-
17.1.1.3 Action Step Hatcheries

Preserve and manage the remaining genetic and phenotypic characteristics that 
promote life history variability in both hatchery and wild populations. 1 5

CDFW, NMFS, NOAA 
SWFSC, USACE
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UR-CCCS-
17.1.1.4 Action Step Hatcheries

Evaluate hatchery utilization in the context of increasing  abundance and spatial 
distribution of steelhead in the Russian River and the larger CCC DPS. 1 5 CDFW, NMFS, USACE

UR-CCCS-
17.1.1.5 Action Step Hatcheries

Increase the proportion of releases from Coyote Valley Fish Facility to expand and 
increase the numbers of upper river spawners 1 5

CDFW, NMFS, NOAA 
SWFSC, USACE

UR-CCCS-
17.1.1.6 Action Step Hatcheries

If stocking is re-initiated, implement changes identified in Hatchery Genetic 
Management Plans to improve genetic and rearing management 1 5 CDFW, NMFS, USACE

UR-CCCS-
17.1.1.7 Action Step Hatcheries

If stocking is re-initiated, conduct or increase the proportion of releases from Coyote 
Valley Fish Facility to expand and increase the numbers of upper river spawners 1 10 CDFW, NMFS, USACE

UR-CCCS-20.1 Objective Mining
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
20.1.1

Recovery 
Action Mining

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool riffle ratio)

UR-CCCS-
20.1.1.1 Action Step Mining

Continue to implement and support BMP's which improve, maintain or prevent 
impacts to habitat complexity when reviewing new mining plans. 2 5

CDFW, Counties, NMFS,  
Private Landowners, USACE

UR-CCCS-
20.1.1.2 Action Step Mining

Develop and enhance staging pool habitats and thalweg depth where geomorphic 
conditions dictate and allow. 2 20

CDFW, Counties, NMFS, 
Private Landowners, USACE

UR-CCCS-
20.1.2

Recovery 
Action Mining

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

UR-CCCS-
20.1.2.1 Action Step Mining

Retain LWD, boulders and vegetation on riffles where structure is beneficial to 
migration and resting cover. 2 20

CDFW, Counties, NMFS, 
Private Landowners, USACE

UR-CCCS-
20.1.2.2 Action Step Mining

Develop and enhance offchannel habitats such as alcoves to promote fry and 
juvenile rearing habitat. 2 20

CDFW, Counties, NMFS, 
Private Landowners, USACE

UR-CCCS-22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize reduced density, abundance, and diversity

UR-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Improve education and awareness of agencies, landowners and the public regarding 
salmonid protection and habitat requirements. 3 10

CDFW, Cities, Counties, 
NMFS, Private Landowners, 
Water Agencies

UR-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 3 20

CDFW, Cities, Counties, 
NMFS

UR-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development

Design and implement education programs to promote public awareness of salmon 
and steelhead habitat within urban creek settings. 3 5

CDFW, Cities, Counties, 
NMFS, Public

UR-CCCS-
22.1.1.4 Action Step

Residential/
Commercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating 
steelhead and Chinook salmon. 2 5

CDFW, Cities, Counties, 
NMFS, NOAA RC, Water 
Agencies

UR-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

UR-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 5

CDFW, Cities, Counties, 
NMFS

UR-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Create flood refuge habitat, such as hydrologically connected floodplains with 
riparian forest, and use streamway concept where appropriate. 2 25

CDFW, Cities, Counties, 
NMFS, Private Landowners

UR-CCCS-
22.1.2.3 Action Step

Residential/
Commercial 
Development

Where existing infrastructure exists within historical floodplains or offchannel habitats 
in any historical steelhead or chinook watersheds, and restoration is found feasible, 
encourage willing landowners to restore these areas through conservation 
easements, etc. 3 25

CDFW, Counties, Land Trusts, 
NMFS, Private Landowners
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UR-CCCS-
22.1.2.4 Action Step

Residential/
Commercial 
Development

Purchase conservation easements from landowners that currently have grazing or 
agricultural operations along the estuary. 2 10

California Coastal 
Conservancy, CDFW, 
Counties, NMFS, Private 
Landowners, RCD

UR-CCCS-
22.1.2.5 Action Step

Residential/
Commercial 
Development

Identify areas at high risk of conversion, and develop incentives and alternatives for 
landowners that discourage conversion. 3 25

CDFW, Counties, NMFS, 
Private Landowners, RCD

UR-CCCS-
22.1.2.6 Action Step

Residential/
Commercial 
Development

Design new developments to avoid or minimize impacts to unstable slopes, 
wetlands, areas of high habitat value, and similarly constrained sites that occur 
adjacent to a CCC steelhead or CC Chinook salmon watercourse. 3 100

CDFW, Cities, Counties, 
NMFS

UR-CCCS-
22.1.2.7 Action Step

Residential/
Commercial 
Development

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 50

CDFW, Cities, Counties, 
NMFS

UR-CCCS-
22.1.2.8 Action Step

Residential/
Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 3 100

CDFW, Cities, Counties, 
NMFS

UR-CCCS-
22.1.3

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

UR-CCCS-
22.1.3.1 Action Step

Residential/
Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100 Cities, Counties

UR-CCCS-22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

UR-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize reduced density, abundance, and diversity

UR-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development Implement performance standards in Stormwater Management Plans. 3 100

Mendocino County, Private 
Landowners, Sonoma County

UR-CCCS-
22.2.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

UR-CCCS-
22.2.2.1 Action Step

Residential/
Commercial 
Development

Avoid or minimize the use of commercial and industrial products (e.g. pesticides) 
with high potential for contamination of local waterways. 2 100

Cities, Mendocino County, 
Sonoma County

UR-CCCS-
22.2.2.2 Action Step

Residential/
Commercial 
Development

Toxic waste products from urban activities should receive the appropriate treatment 
before being discharged into any body of water that may enter any steelhead or 
Chinook salmon waters. 2 100

Cities, Counties, Public, 
RWQCB

UR-CCCS-
22.2.3

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

UR-CCCS-
22.2.3.1 Action Step

Residential/
Commercial 
Development

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment and/or enhancement of natural riparian communities. 3 25

CDFW, Farm Bureau, Land 
Trusts, NMFS, NRCS, RCD, 
Sonoma County

UR-CCCS-
22.2.3.2 Action Step

Residential/
Commercial 
Development

Discourage Sonoma County from rezoning forestlands to rural residential or other 
land uses. 3 20

CDFW, NMFS, Sonoma 
County

UR-CCCS-
22.2.3.3 Action Step

Residential/
Commercial 
Development Enforce existing building permit programs to minimize unpermitted construction. 3 100 Cities, Counties

UR-CCCS-
22.2.3.4 Action Step

Residential/
Commercial 
Development

Develop legislation that will fund county planning for environmentally sound growth 
and water supply and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 3 10

CDFW, Cities, Counties, 
NMFS, Private Landowners, 
Public

UR-CCCS-
22.2.3.5 Action Step

Residential/
Commercial 
Development

 Minimize new construction in undeveloped areas within the 100-year flood prone 
zones in all historical CCC steelhead watersheds. 3 5

CDFW, NMFS, Sonoma 
County
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UR-CCCS-
22.2.3.6 Action Step

Residential/
Commercial 
Development

Work with Mendocino County to develop more protective regulations in regard to 
exurban development (vineyard and rural residential). 3 10

CDFW, NMFS, RWQCB, 
SWRCB

UR-CCCS-
22.2.3.7 Action Step

Residential/
Commercial 
Development

Encourage Sonoma and Mendocino County to develop and implement ordinances 
(e.g., Santa Cruz) to restrict subdivisions by requiring a minimum acreage limit for 
parcelization and in concert with limits on water supply and groundwater recharge 
areas. 3 5

CDFW, Mendocino County, 
NMFS, Sonoma County

UR-CCCS-23.1 Objective
Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

UR-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Conduct road and sediment reduction assessments to identify sediment-related and 
runoff-related problems and determine level of hydrologic connectivity. 2 10

CDFW, County of Mendocino, 
NMFS

UR-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Initiate road assessments and landslide mapping in the Forsythe Creek watershed 
(CDFG 2002). 2 5 CDFW, NMFS, NOAA RC

UR-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Provide incentives to restore high priority sites as determined by watershed analysis, 
CDFW, or CalFire. 3 100 CalFire, CDFW, NMFS

UR-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage and support landowners 
who conduct operations in a manner compatible with CCC steelhead and CC 
Chinook salmon recovery priorities. 3 5

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

UR-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s Upgrade Lowgap Road as per Mendocino County DOT evaluation. 2 5

CDFW, Mendocino County, 
NMFS, Private Landowners

UR-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s Implement recommendations outlined within the Eldridge Creek Road Survey. 2 10

CDFW, Mendocino County, 
NMFS, NRCS, RCD

UR-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Debris jams are potentially trapping sediment and eroding adjacent banks within 
Squaw Creek.  The jams should be analyzed for possible removal or modification 
(CDFG 2002). 2 2 CDFW, NMFS

UR-CCCS-24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

UR-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

UR-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

All local and state planning and development should consider, and provide 
contingencies for, droughts in a manner compatible with CCC steelhead and CC 
Chinook salmon recovery needs. 2 20

Cities, Counties, Water 
Agencies

UR-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns

Establish an emergency drought operations center (EDOC), (e.g., Washington 
Department of Fish and Wildlife, 2001), comprised of the SWRCB, CDFW, NMFS, 
and others to develop conservation measures for augmenting water supplies and 
mitigating the effects of drought on fish. 2 100 CDFW, NMFS, SWRCB

UR-CCCS-
24.1.1.3 Action Step

Severe 
Weather 
Patterns

Work with water managers on regulated streams to assure adequate and proper 
consideration is given to fish needs. Develop agreements that will minimize water-
use conflicts and impacts on fish and wildlife resources during drought conditions. 2 20

CDFW, NMFS, Private 
Landowners, SWRCB

UR-CCCS-
24.1.1.4 Action Step

Severe 
Weather 
Patterns

Evaluate the rate and volume of water diversions and in streams and tributaries and, 
where appropriate, minimize water withdrawals that could impact steelhead and 
Chinook salmon.  When feasible, use alternatives to water such as dust palliative 
(including EPA-certified compounds) that are consistent with maintaining or 
improving water quality (CDFG 2004). 2 20

CDFW, NMFS,  Private 
Landowners, SWRCB

UR-CCCS-
24.1.1.5 Action Step

Severe 
Weather 
Patterns

Work with land owners or public agencies to acquire water that would be utilized to 
minimize effects of droughts. 2 100

CDFW, NMFS, Private 
Landowners, SWRCB, Water 
Agencies

UR-CCCS-
24.1.1.6 Action Step

Severe 
Weather 
Patterns

Implement water conservation strategies that provide for drought contingencies 
without relying on interception of surface flows or groundwater depletion. 2 100

CDFW, NMFS, Private 
Landowners, SWRCB, 
USACE, Water Agencies

UR-CCCS-
24.1.1.7 Action Step

Severe 
Weather 
Patterns

Manage reservoirs and dam releases to maintain suitable rearing temperatures and 
migratory flows in downstream habitats (e.g., pulse flow programs for adult upstream 
migration and smolt outmigration). 2 100

CDFW, NMFS, Private 
Landowners, SWRCB, Water 
Agencies
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Upper Russian, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

UR-CCCS-
24.1.1.8 Action Step

Severe 
Weather 
Patterns

Identify and work with water users to minimize depletion of summer base flows from 
unauthorized water uses. 2 10

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, SWRCB

UR-CCCS-25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

UR-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

UR-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Implement changes to D1610 as specified within the Russian River Biological 
Opinion (NMFS 2008). 1 15

CDFW, NMFS, Water 
Agencies

UR-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

Support current efforts to balance and sustain fisheries flows while maximizing 
reservoir capture of watershed runoff. These efforts involving forecast-based 
reservoir operations for flood control and conservation, modeling watershed runoff, 
and improvement of atmospheric rainfall and river forecasts to identify opportunistic 
periods for diversion and bypass should be supported. 1 5

CDFW, NMFS, NOAA NWS, 
Private Landowners, SWRCB, 
USACE, Water Agencies

UR-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment Promote water conservation best practices such as drip irrigation for vineyards. 2 5

CDFW, Farm Bureau, NMFS, 
NOAA RC, NRCS, Private 
Landowners, Public, RCD

UR-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment Promote the use of reclaimed water for agricultural or other uses. 2 5

CDFW, Farm Bureau, NMFS, 
NOAA RC, NRCS, Private 
Landowners, Public, RCD

UR-CCCS-
25.1.1.5 Action Step

Water Diversion
/Impoundment

Provide incentives to water rights holders within tributaries willing to convert some or 
all of their water right to instream use via petition change of use and California Water 
Code §1707 (CDFG 2004). 3 10

CDFW, NMFS, Water 
Agencies

UR-CCCS-
25.1.2

Recovery 
Action

Water Diversion
/Impoundment

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

UR-CCCS-
25.1.2.1 Action Step

Water Diversion
/Impoundment

Implement instream habitat restoration within the coldwater influence of the East 
Branch and along the mainstem Russian River (NMFS 2008). 2 10

CDFW, NMFS, USACE, Water 
Agencies

UR-CCCS-
25.1.2.2 Action Step

Water Diversion
/Impoundment

Evaluate the potential and develop Safe Harbor Agreements for landowners 
participating in habitat enhancement along the mainstem and East Branch. 2 5

NMFS, Private Landowners, 
Water Agencies

UR-CCCS-
25.1.3

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to estuary (impaired quality and extent)

UR-CCCS-
25.1.3.1 Action Step

Water Diversion
/Impoundment

Manage dam releases to minimize the influence on lagoon formation in support of 
the Russian River Biological Opinion. 2 5

CDFW, NMFS, USACE, Water 
Agencies

UR-CCCS-
25.1.3.2 Action Step

Water Diversion
/Impoundment

Landowners along the East Branch should coordinate water withdrawals with Water 
Agencies, in the interest of providing reliable releases from Lake Mendocino, and 
managing spring flow releases in support of efforts to maintain a freshwater lagoon 
in the estuary.  1 10

CDFW, NMFS, SWRCB, 
Water Agencies

UR-CCCS-25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

UR-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Upper Russian River 424



Upper Russian, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

UR-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Develop and apply a distributed hydrologic water budget model to characterize 
surface stream flows within Russian River tributaries, to allow for comparisons 
between impaired and unimpaired conditions, with an emphasis on summer base 
flow conditions relative to rearing juvenile salmonids. These data will reduce 
uncertainty, provide greater temporal and spatial focus on impaired reaches and  
greater certainty for reaches that have water available for consumptive uses and be 
useful as a decision-support tool for other programs. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD

UR-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Support efforts to provide improved localized weather prediction capabilities in 
support of finer scale frost protection capabilities for the benefit of grape growers and 
fisheries flows. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD, Water 
Agencies

UR-CCCS-
25.2.1.3 Action Step

Water Diversion
/Impoundment

To resolve frost protection/fisheries conflicts over spring baseflows evaluate 
alternatives such as: develop information about prioritizing tributaries and locations 
for offstream storage; develop criteria for sizing offstream storage; develop criteria 
making compensatory releases from large dams; provide policy and funding for the 
above actions to maximize benefits for fisheries and agriculture. 1 5

CDFW, County Planning, Farm 
Bureau, NMFS, NOAA NWS, 
NOAA RC, NRCS, Private 
Landowners, RCD, Water 
Agencies

UR-CCCS-
25.2.1.4 Action Step

Water Diversion
/Impoundment

Avoid and/or minimize the adverse effects of water diversion on salmonid habitat by 
establishing a more natural hydrograph, by-passing adequate downstream flows, 
regulating season of diversion, and promoting and implementing off-stream storage 
solutions (CDFG 2004). 1 25 CDFW, Counties, NMFS

UR-CCCS-
25.2.1.5 Action Step

Water Diversion
/Impoundment

Upgrade the existing water rights information system so that water allocations can be 
readily quantified by watershed. 2 5 CDFW, NMFS, SWRCB

UR-CCCS-
25.2.1.6 Action Step

Water Diversion
/Impoundment

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and authorized diverters (CDFG 2004). 2 10 CDFW, NMFS, SWRCB

UR-CCCS-
25.2.1.7 Action Step

Water Diversion
/Impoundment Support the development and implementation of groundwater use regulations. 3 10 CDFW, NMFS, SWRCB

UR-CCCS-
25.2.1.8 Action Step

Water Diversion
/Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 100

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, SWRCB

UR-CCCS-
25.2.1.9 Action Step

Water Diversion
/Impoundment

Evaluate requests for on-stream dams above migratory reaches for effects on the 
natural hydrograph and spawning gravel recruitment downstream (CDFG 2004). 3 100 CDFW, NMFS, SWRCB
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CCC Steelhead DPS Rapid Assessment Profile: 
Interior Diversity Stratum Populations 

Crocker Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: 25-52 adults
• Current Intrinsic Potential: 4.5 IP-km

Gill Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: 41-84 adults
• Current Intrinsic Potential: 7.2 IP-km

Miller Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: 17-35
• Current Intrinsic Potential: 3.1 IP-km

Sausal Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: 65-131
• Current Intrinsic Potential: 11.1 IP-km

Abundance and Distribution 
Limited sampling has documented low to moderate numbers of juvenile steelhead in Crocker 
Creek, Gill Creek, Miller Creek, and Sausal Creek; no monitoring has been done to document 
numbers of adult steelhead returning to these creeks to spawn. 

CDFG conducted biological sampling along much of Crocker Creek in 1998 and reported finding 
juvenile steelhead at only one location, a site located downstream from an old KOA dam (CDFG 
2006a).  The dam, which was located about 0.6 miles from the creek’s confluence with the Russian 
River, was subsequently removed in 2002 to promote upstream migration of adult steelhead.  On 
June 14, 2007, NMFS staff surveyed stream habitat along a 1.2 mile contiguous segment of Crocker 
Creek and observed juvenile steelhead distributed throughout all but the very upstream end of 
the segment.  One mile upstream from the mouth of Crocker Creek the stream’s substrate is 
dominated by large boulders and a series of six foot high vertical waterfalls with very shallow 
pools for upstream migrants to jump from, suggesting that the boulder cascade and vertical drops 
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are not passable to upstream migrating steelhead at most or all flows (NMFS 2007). Therefore, 
this point is probably the upstream natural limit to anadromy (i.e., the upstream natural 
boundary of steelhead distribution in Crocker Creek). 
 
CDFG (2006b) reports moderate abundance of juvenile steelhead at several sites on Gill Creek in 
1998.  This survey indicates that the best spawning and rearing habitat and highest numbers of 
juvenile steelhead in Gill Creek are in the middle portion of that creek and in its South Fork.  
However, for that survey, CDFG did not have landowner access to upper Gill Creek beyond a 
point 1,000 feet upstream from the creek’s confluence with its South Fork.  NMFS (2007), which 
surveyed stream habitat along 1.1 miles of non-contiguous reaches on Gill Creek on June 5, 2007, 
reported observing juvenile steelhead distributed throughout each of the reaches that it assessed. 
 
CDFG last surveyed Miller Creek in July 2001. During that stream habitat inventory, fish 
sampling was not undertaken. The report for that habitat survey (CDFG 2006c) states that the 
Department of Fish & Game had previously conducted stream surveys of Miller Creek in October 
1958 and August 1974.  That 2006 report indicates that no fish were observed during the 1958 
survey when flow was minimal, and it suggests that during the 1974 survey, flows were minimal 
and the spawning areas were highly silted; however, it provides no data on steelhead abundance 
or distribution for 1974.   NMFS (2007) reports that juvenile steelhead were observed distributed 
throughout a 2.0 mile segment of lower Miller Creek that was inventoried on April 27, 2007.  Both 
CDFG (2006c) and NMFS (2007) indicate that a 14-foot high, natural waterfall located 2.9 miles 
upstream from the Russian River is the upstream limit of anadromy on Miller Creek.  Merritt 
Smith Consulting and Fawcett (2003) reported low densities of steelhead at index reaches in 
Miller Creek during the summers of 2000, 2001, and 2002, but that in the fall of those years 
steelhead were present only in 2001.  Merritt Smith Consulting (2003) concludes that 
“oversummer survivorship” of steelhead was minimal in Miller Creek during those three years. 
 
CDFG (1974) reports moderate to high densities of steelhead in Sausal Creek during early August 
1974.  They report 25 juvenile steelhead/100 feet of stream in Grapevine Creek and upper Sausal 
Creek, densities of about 100 juvenile steelhead/100 feet in Sausal Creek between the mouth of 
Grapevine Creek and the mouth of George Young Creek, and densities of 50 steelhead/100 feet of 
stream “from the mouth of George Young Creek downstream to where the creek dries up, ¼ mile 
above the Pine Flat Road Bridge.”  In the three years 2000-2002, Merritt Smith Consulting (2003)  
sampled the segment of Sausal Creek where CDFW earlier reported that the creek begins to 
annually dry up (i.e., in the vicinity of Pine Flat Road Bridge).  Merritt Smith Consulting (2003) 
reports that this segment was intermittent by July in each of the three years, but that low to 
moderate levels of juvenile steelhead were present during both summer and fall surveys.  
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History of Land Use, Land Management and Current Resources 
Crocker, Miller, Gill, and Sausal Creeks (together with Gird Creek) are the principal Russian River 
watersheds within Sonoma County’s Alexander Valley, an area with a long history of agricultural 
production. The headwaters of these streams, which enter the east side of the Russian River 
between Cloverdale and Healdsburg, originate in the upland hills along the western edge of the 
Mayacama Mountains.  During the first half of the 20th century, the Alexander Valley was known 
for its fruit production, primarily pears and prunes.  During the past century, this area has also 
supported substantial cattle ranching and some sheep farming. Today these four small 
watersheds continue to support livestock grazing and viticulture although much of their 
headwaters are undeveloped mixed hardwood-conifer forest. During the late 1960s, Alexander 
Valley began to become an important center for the production of premium wine grapes.   The 
valley currently supports about 15,000 acres of vineyards, most of which are in the lowlands 
bordering the Russian River; about 2,000 of these acres are within the Crocker, Gill, Miller, and 
Sausal Creek watersheds (Table 1).   
 
Table 1.  Acreage of vineyards, forest, grasslands and number of housing units in the Crocker 
Creek, Gill Creek, Miller Creek, and Sausal Creek watersheds. 

Stream 
Watershed 

Area 
(Acres) 

Vineyard 
Acreage1 

(% watershed) 

Grassland 
Acreage2 

(% watershed) 

Forested 
Acreage2 

(% watershed) 

Housing 
units in 

watershed3 

Crocker Creek 2085 
76 
(4) 

341 
(16) 

1677 
(80) 

94 

Gill Creek 3654 
230 
(6) 

855 
(23) 

2356 
(65) 

102 

Miller Creek 3211 
516 
(16) 

801 
(25) 

2016 
(62) 

21 

Sausal Creek 8100 
1163 
 (14) 

2310 
 (29) 

4123 
(51) 

47 

1data from UC Hopland extension (2007) 
2CA Department of Forestry (2002) 
3Census 2000 Block data (migrated), CA Department of Forestry (2010) 
 
NMFS (2007) reports that land use adjacent to the most downstream 0.25 mile segment of Crocker 
Creek (downstream from River Road) is primarily rural residential.  They report that upstream 
from the River Road crossing, riparian encroachment from current land use activities is non-
existent in the approximately 1.0 mile segment accessible to steelhead; however, the removal of 
the KOA dam has caused major bank failure that eliminated riparian canopy along two long 
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segments of Crocker Creek.  NMFS (2007) reports that the most upstream 0.2 mile segment of 
Crocker Creek that is accessible to steelhead is in a canyon where riparian vegetation is 
dominated by mature trees and canopy closure is high.  CDFG (2006a) states that the Crocker 
Creek watershed is privately owned and that most of the land surrounding the most upstream 
areas of the creek and its upper tributaries are managed as open grassland for livestock. 
 
CDFG (2006b) states that the Gill Creek watershed is privately owned and managed for grazing 
and vineyards.  Land use adjacent to the 600 foot segment of creek downstream from River Road 
is primarily viticulture.  This lower segment is artificially channelized with levies and revetments 
on both banks (NMFS 2007).  In contrast, along the approximately 0.6 mile long segment that ends 
0.9 miles upstream from the Russian River, land use encroachment of the riparian zone is low, 
and riparian vegetation is dominated by either mature hardwoods with high canopy closure or 
by oak savannas (NMFS 2007).  A substantial portion of the Gill Creek watershed (i.e., the 
segment beyond a point 1,000 feet upstream from the creek’s confluence with its South Fork) has 
been inaccessible to public resource agencies, and thus the condition of stream habitats in the 
upper watershed is unknown. 
 
CDFG (2006c) states that the Miller Creek watershed is entirely privately owned and is managed 
primarily for vineyard development, with some dispersed residential development.  NMFS 
(2007), which surveyed the most downstream 2.0 miles of Miller Creek, confirmed that Miller 
Creek is closely bordered by vineyards especially in the lowermost 0.75 miles. 
 
There is very limited information concerning land use within the Sausal Creek watershed.  
However, historically this watershed has supported livestock ranching and extensive viticulture.   
 

Conditions 
Impaired conditions result directly or indirectly from human activities, and are expected to 
continue until restored and/or the threat acting on the conditions is abated.  Using a Rapid 
Assessment Protocol and existing data, NMFS staff rated 12 potential habitat related conditions 
to determine their effect on five lifestages of steelhead (adult, eggs, summer rearing juveniles, 
winter rearing juveniles, and migratory smolts) in Crocker, Gill, Miller, and Sausal Creeks (See 
Interior Diversity Stratum Rapid Assessment Stress Results).  The steelhead populations in these 
streams all face the same principal habitat conditions: a general lack of stream habitat complexity 
and impaired gravel quality.  In addition, water diversions for small domestic use and 
agricultural irrigation probably appreciably diminish streamflow and the quality of steelhead 
habitat in Miller and Sausal Creeks.  Consequently, the following conditions were rated as High 
for their effects on the steelhead populations in these watersheds:  1) Habitat Complexity:  Large 
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Wood & Shelter, 2) Sediment: Gravel Quality & Distribution of Spawning Gravels, and 3) 
Hydrology: Baseflow & Passage Flows for summer rearing juveniles.  Recovery strategies will 
focus on reducing these effects and improving conditions needed to ensure population viability 
and functioning watershed processes.    
 
The following briefly summarizes information on those conditions that were rated as Fair or Poor 
for their effects on steelhead populations in these four watersheds: 
 
Estuary: Quality & Extent 
Please see the Russian River Overview for a complete discussion. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
Riparian conditions in Crocker and Gill Creek are generally not altered to levels that pose more 
than a minor effect to steelhead.  Riparian conditions are degraded in Miller Creek where the 
lower half of the stream is closely bordered by vineyards and canopy closure is low.  The 
condition of riparian vegetation along the upper two-thirds of Sausal Creek has not been 
evaluated since CDFG’s 1974 survey, but at that time riparian canopy was roughly only 40-50% 
along major segments.  More recent information shows that lower Sausal Creek has been heavily 
channelized to an extent that the riparian vegetation is probably a Medium condition.  However, 
riparian conditions in lower Sausal Creek have improved since 2004 when a riparian habitat 
improvement project removed giant reed (Arundo donax) and other invasive plant species, and 
native riparian species were planted.  In addition, a stream bank stabilization project in 2007-2008 
planted willow matting and reduced the bank slope along a reach of lower Sausal Creek.  
 
Loss of high quality riparian vegetation can expose a stream to increased solar radiation, thereby 
increasing water temperatures beyond the tolerance of steelhead.  CDFG (1974) describes water 
temperatures that exceed steelhead tolerance levels in segments of upper Sausal Creek.  Low 
quality riparian vegetation can also reduce the supply of potential large woody debris, which 
plays an important role in creating rearing habitat for juvenile steelhead and temporary holding 
areas for adult fish.  
 
Velocity Refuge: Floodplain Connectivity 
Except for Crocker Creek, each of these streams has reaches where channel maintenance projects 
have disconnected significant portions of the stream from its floodplain.  During the period 2004-
2006, a levee was removed from a segment bordering Miller Creek, yet even after this work, 
NMFS (2007) reported that substantial portions of Miller Creek continue to be heavily 
channelized.  Likewise, lower Sausal Creek is heavily channelized in its lower mile.  Current 
conditions in much of the upper portions of Sausal Creek and its principal tributaries are not 
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known because landowners have precluded access for stream surveys during the past several 
decades. 
 
Hydrology: Baseflow and Passage Flows 
During summer, streamflows are exceedingly low or non-existent in much of Miller Creek and 
the lower two plus miles of Sausal Creek (CDFG 1974; Merritt Smith Consulting 2003; CDFG 
2006c).  Even in late April 2007, streamflow was discontinuous in the lower 0.6 miles of Miller 
Creek (NMFS 2007).  State water right records indicate cancellation of applications for permits to 
store 3,285 and 700 acre-feet of water diverted from Sausal Creek and Miller Creeks, respectively, 
because of viticulture.  The current status of water diversions in these watersheds is not known; 
however, about 15 percent of each of these watersheds is vineyards, which utilize approximately 
2 acre-feet of water per cultivated acre. 
  
In Crocker Creek and Gill Creek, crop irrigation and residential housing are not currently 
developed to a level that would cause moderate or major effects to streamflows.  However, 
increased residential development could eventually impair summer streamflows in these two 
watersheds with resulting impacts to steelhead. 
 
Habitat Complexity:  Large Wood & Shelter 
Years of farming practices and flood maintenance have resulted in the substantial loss of large 
woody debris (LWD) in each of the four focus watersheds in the Alexander Valley.  CDFG (2006a, 
2006b, and 2006c) and NMFS (2007) recommend adding large woody debris throughout Crocker, 
Gill, and Miller Creeks in order to increase complex cover (shelter) for fishes and channel scouring 
that deepens natural pools.  The existing low level of instream cover directly reduces the quality 
of these streams as rearing habitat for juvenile steelhead.  Channel simplification due to the loss 
of large woody debris and bank stabilization projects has also created high velocity flume-like 
environments during runoff events in the lower reaches of each of the four watersheds.  Such 
high velocity conditions probably limit the number of days that adult steelhead can migrate up 
these creeks.  
 
Sediment: Gravel Quality & Distribution of Spawning Gravels 
Surveys of Crocker, Gill, and Miller Creeks indicate that major segments of these streams have 
high levels of fine sediment embedded in their gravel and cobble substrates (CDFG 2006a, 2006b, 
2006c; NMFS 2007).  CDFG (1974) and Merritt Smith Consulting (2003) indicate that the 
streambeds in lower and middle Sausal Creek also have detrimental levels of fine sediments. 
 
Livestock, channel modifications, the proximity of roads that parallel each stream, and road 
crossings all likely contribute to stream bank erosion processes that have increased the load of 
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fine sediments in these streams.  These sediments, which are composed mostly of sand, silt and 
clay particles, smother stream gravels and cobbles, diminish the capacity of the stream substrates 
to support steelhead egg incubation, and diminish the production of highly valuable aquatic 
invertebrates upon which steelhead feed.  That loss of invertebrate production can directly impact 
growth rates and survival of rearing juvenile steelhead. 
 
Conditions Rated as Fair or Good 
Adverse hydrologic gravel scouring, impaired migration, altered pool frequency and pool/riffle 
ratio, impaired stream temperature, and impaired water quality associated with increased 
turbidity or toxicity are all rated as Fair or Good for their effects on steelhead.  The most 
significant man-made obstacle to upstream passage of adults in these streams is the remnant of 
the “old River Road crossing” on Gill Creek (just downstream from the current crossing), where 
broken concrete and other debris pose a “severe impediment” to fish passage (NMFS 2007).  In 
addition, stream channelization in the lower 2.0 miles of Miller Creek has greatly reduced the 
number and complexity of pools and left few resting spots for adult steelhead, so that upstream 
migration is probably limited to a narrow range of flows.  Stream temperatures are generally 
suitable for steelhead in most of these creeks; although CDFG (1974) indicates that in Sausal Creek 
during early August when air temperature was 90⁰F, water temperatures exceeded 80⁰F at two 
points in the upper and middle segments of the creek (about 1000 feet below the confluence of 
Grapevine Creek and near the confluence of George Young Creek). They note that canopy closure 
was relatively low (40-50%) in these segments; however, there is no more recent survey data 
available for these reaches in Sausal Creek.  Because there are insufficient data concerning levels 
of toxic materials (e.g., pesticides, fungicides, etc.) in all four of these streams, water quality 
monitoring for toxins is warranted, especially for Sausal, Miller, and Gill Creeks, which support 
considerable crop production. 
  

Threats 
The following discussion focuses on those threats rated as High (See Interior Diversity Stratum 
Rapid Assessment Threats Table).  Recovery strategies will focus on ameliorating primary threats; 
however, some strategies may address other threat categories when the strategy is essential to 
recovery efforts.   
 
Agriculture 
Agriculture is an existing and future threat to steelhead populations in each of these small 
tributaries to the Russian River.  Although only 4%-6% of the Crocker Creek and Gill Creek 
watersheds are developed as vineyards, this industry could potentially expand its acreage in 
these as well as the adjacent Miller and Sausal watersheds where vineyards already occupy about 
15% of the acreage.  This is a likely future threat given the high value of Alexander Valley grapes 
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and the continued increase in the number of wineries in this area.  Viticulture and wineries often 
affect stream habitats by forcing streams into stabilized hardened channels by removing large 
instream woody debris for purposes of limiting natural flood processes that create and maintain 
quality steelhead habitat and by increasing erosion through the construction of roads and 
croplands that closely follow stream banks.  Little is known about the seasonal concentrations of 
fungicides, herbicides, or pesticides in tributaries that flow through agricultural lands bordering 
the Russian River.  Thus, it would be prudent to monitor the water quality of these streams to 
ensure that concentrations of common toxins associated with regional agricultural activities are 
not deleterious to steelhead. 
 
The threat of agricultural water diversions and impoundments to steelhead is described below 
under the section Water Diversions and Impoundments. 
 
Channel Modification 
Channel modification (e.g., floodplain and riparian removal) has greatly impacted salmonid 
resources across the Interior Diversity Stratum and its watersheds.  Simplification of streams 
through bank revetment and channel straightening disconnects streams from their floodplain.  
As a result, complex riffle-pool habitats needed by summer-rearing juvenile steelhead are lost.  
Likewise, winter rearing habitat is compromised when resident steelhead cannot find refugia 
from high velocities and are flushed from headwater reaches into marginal downstream habitat.  
Low velocity holding pools needed by migrating adult steelhead are also lost.  In many areas, 
channel modification has caused channel incision, over-steepened banks, high erosional forces 
and gravel embeddedness, and ultimately loss of riparian trees.  
 
The lower 0.3 miles of Gill Creek and the lower 2 miles of Miller Creek are channelized so that 
upstream migrating adults have few resting spots and rearing habitat is negligible.  Little is 
known about current channel conditions in the perennial flowing portions of Sausal Creek or in 
the upper portions of Gill Creek (upstream from a point 1000 feet upstream from the confluence 
of Gill Creek’s South Fork). 
 
Livestock Farming and Ranching 
Livestock grazing is known to adversely affect salmon and trout populations especially if cattle 
have access to and utilize riparian areas in large numbers for prolonged periods (Ballard and 
Krueger 2005).  Depending on the period of time, and the numbers of animals utilizing these 
areas, cattle may adversely affect steelhead by disrupting spawning or feeding behaviors, 
trampling or smothering redds, and crushing individual juvenile salmonids.  Livestock grazing 
can affect the riparian environment by changing and reducing vegetation or by eliminating 
riparian areas through channel widening, channel aggradation, or lowering the water table 
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(Armour et al. 1991).  Moreover, the most apparent effects of livestock grazing on fish habitat are 
the reductions of shade, cover, and terrestrial food supply, and resultant increases in stream 
temperature and sedimentation through bank degradation and soil erosion. (Armour et al. 1991). 
 
Livestock grazing is an ongoing threat to steelhead in both the Crocker Creek and Gill Creek 
watersheds (CDFG 2006a; 2006b; NMFS 2007); there are no records of livestock impacts to Miller 
Creek.  
 
Residential and Commercial Development 
Although residential housing density is currently low in the four watersheds, residential housing 
development is an ongoing threat to the steelhead populations in these streams.  Residential 
development is typically accompanied by new roads, removal of riparian vegetation and habitat, 
increased stream sedimentation, and reduced summer flows. Water supply for rural housing 
typically comes from wells placed within a few hundred feet of streams. Such wells have the 
capacity to draw down aquifers and/or directly deplete the subterranean flow of streams.  
Average water use for a single family of four in California, including outdoor water use, is about 
175,000 gallons per year (Consol Inc. 2010), or about 0.54 acre-feet of water per home.  Any water 
supply for new homes near Crocker, Gill, Miller, or Sausal Creeks has a reasonable likelihood of 
affecting summer surface flows in these streams, even if by only a small amount.  The construction 
of dozens of new homes near any of these creeks could cause a significant cumulative depletion 
of summer surface flows with resulting impacts to steelhead. 
 
Roads and Railroads 
Existing roads along Crocker, Gill, and Miller Creek adversely affect steelhead habitat.  CDFG 
(2006a; 2006b; 2006c) all recommend that active and potential sediment sources related to the road 
systems in their respective study streams be mapped, and treated according to their potential to 
cause stream sedimentation.  Likewise, NMFS (2007) specifically suggests that the box culvert at 
the River Road crossing on Crocker Creek should be replaced with a larger culvert or free span 
bridge, and the remnants of the old River Road crossing at Gill Creek should be removed to 
facilitate upstream passage of adult steelhead.  In addition NMFS (2007) recommends an 
assessment of roads in the Gill Creek and Miller Creek watersheds to identify erosion treatment 
sites.  The condition of roads in the Sausal Creek watershed also needs to be assessed to determine 
any needs for remediation. 
 
Water Diversion and Impoundments 
Water diversions for agricultural crop production are a likely ongoing threat to the recovery of 
steelhead in Miller and Sausal Creeks.  About 15 percent of the Miller and Sausal Creek 
watersheds are currently managed vineyards, a crop that typically uses about 2 acre-feet of water 
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per year.  Direct diversion of streamflow for heat protection and irrigation during dry summer 
months has the potential to significantly reduce surface flows and dewater salmonid rearing 
habitats.   Diverting streamflows to storage during the relatively wet winter months for later use 
during the low flow season can also be deleterious if adequate bypass flows are not maintained.  
The magnitude of this threat is unclear because of very limited data concerning water diversion 
practices in these watersheds; however, given 1) the significant acreage of viticulture, 2) the 
approximately 2 acre-feet/acre water demand of viticulture, 3) that summer streamflows are 
generally very low (<1 cfs) in many stream segments, and 4) the near absence of precipitation 
during the months of June through October in most years, the diversion of streamflow is likely a 
significant threat to the steelhead populations in Miller and Sausal Creek.  If crop production 
increases in Crocker or Gill Creeks, then those streams will probably also be threatened by the 
effects of increased water diversions. 
 

Limiting Conditions, Lifestages, and Habitats 
Our analysis of habitat-related conditions indicate that steelhead populations in Crocker and Gill 
Creeks are probably currently limited by the availability of juvenile rearing habitat and general 
lack of deep pools and other velocity refugia for winter migrating adult steelhead.  High levels of 
sediment in the substrates of these streams may also affect steelhead densities by reducing the 
survival of incubating eggs, pool volume, and growth rates of juvenile fish deprived of a healthy 
macroinvertebrate forage base.  The specific habitat conditions limiting the steelhead population 
in Miller creek are varied.  The limited amount of quality rearing habitat is undoubtedly a major 
factor.  Miller Creek has low availability of high quality pools with shelter for both juvenile 
rearing and migrating adults and high levels of fine sediments in its substrates. It also experiences 
extremely low flows probably in part due to irrigation practices in the watershed.  Likewise, 
irrigation of about 14% of the Sausal Creek watershed may be having an effect on summer flows 
in this creek; however, there is a paucity of information on the status of steelhead and their 
habitats in Sausal Creek. 
  

General Recovery Strategy 
In general, recovery strategies focus on improving conditions and ameliorating conditions and 
threats discussed above although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed.  The general recovery strategies for the populations in this stratum are discussed 
below with more detailed and site-specific recovery actions provided in the Interior Diversity 
Stratum Rapid Assessment Recovery Actions Table. 
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Efforts to recover steelhead populations in these four tributaries to the Russian River should focus 
on the following: (1) conserving (Gill and Crocker) and restoring (Miller and Sausal) streamflows; 
(2) restoring complex pool habitats by increasing large woody debris and/or boulder structures; 
(3) restoring the integrity of riparian habitats impacted by livestock grazing; and, (4) reducing the 
incidence of stream sedimentation by mapping and then treating road-related sediment sources.  
Those stream segments that contain properly functioning habitats for steelhead should be 
conserved and protected from activities that disconnect them from their floodplains or cause 
channelization or sedimentation. 
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Riparian Vegetation: Composition, Cover & Tree Diameter F G

Estuary: Quality & Extent

Velocity Refuge: Floodplain Connectivity F F F

Hydrology: Redd Scour F

Hydrology: Baseflow & Passage Flows G G P G

Passage/Migration: Mouth or Confluence & Physical Barriers F F G G

Habitat Complexity: Percent Primary Pools & Pool/Riffle/Flatwater Ratios F P P

Habitat Complexity: Large Wood & Shelter P P P G

Sediment: Gravel Quality & Distribution of Spawning Gravels F P P F

Viability: Density, Abundance & Spatial Structure F F F

Water Quality: Temperature F G

Water Quality: Turbidity & Toxicity G G G G
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CCC Steelhead DPS: Interior Stratum (Miller/Gill/Crocker/Sausal)

Steelhead Life History Stages

Habitat & Population Condition Scores By Life Stage:

Adults Eggs

Summer-

Rearing 

Juveniles

Winter-

Rearing 

Juveniles

Smolts

VG = Very Good

G = Good

F = Fair    

P = Poor
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Agriculture M L M L L M M H L L

Channel Modification M L H M M H H H H M L

Disease, Predation, and Competition L L L L L L L L L

Fire, Fuel Management, and Fire Suppression L L L L L M M M L L

Livestock Farming and Ranching M L L L L M M H M L

Logging and Wood Harvesting H L L L L M M M M L

Mining L L L L L L L L L L

Recreational Areas and Activities L L L L L L L L L L

Residential and Commercial Development M L M M L H H H M L

Roads and Railroads L L L L M L L H L M

Severe Weather Patterns L L L L H L L L M M L

Water Diversions and Impoundments M L L L H L L L L H M L

Fishing and Collecting L

Hatcheries and Aquaculture L L L
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Crocker Creek, Central California Coast Steelhead (Interior) Recovery Actions

CrC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CrC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

CrC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 10 CDFW, RCD, Sonoma County

CrC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Projects should seek alternatives to bank hardening and promote bioengineering 
solutions where feasible. 2 50 Private Landowners, RCD

CrC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Identify areas within modified channels where habitat features can be installed that 
provided shelter and velocity refuge for migrating steelhead. 2 5 CDFW, NOAA RC, RCD

CrC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

CrC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Sediment levels in Crocker Creek were exceptionally high in 2007 as a result of dam 
removal in 2001.  Re-investigate sediment levels in the creek to determine whether it 
remains a significant impediment to steelhead recovery 2 3 CDFW, NMFS

CrC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

If new surveys indicate that sedimentation remains a significant impact to steelhead 
habitat, develop and implement plans for controlling erosion and reducing 
sedimentation 2 5 CDFW, NOAA RC, RCD

CrC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CrC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool riffle ratio)

CrC-CCCS-
18.1.1.1 Action Step Livestock

Identify areas where livestock have access to riparian vegetation, develop plan to 
fence livestock from areas 3 10

CDFW, NCRWQB, NRCS, 
RCD

CrC-CCCS-
18.1.1.2 Action Step Livestock Plant vegetation to stabilize stream bank. 3 10

CDFW, NRCS, Private 
Landowners, RCD

CrC-CCCS-
18.1.1.3 Action Step Livestock Relocate instream livestock watering sources 3 20

CDFW, NRCS, Private 
Landowners, RCD

CrC-CCCS-
18.1.1.4 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 3 10

CDFW, NCRWQB, NRCS, 
Private Landowners, RCD

CrC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

CrC-CCCS-
18.1.2.1 Action Step Livestock

Assess grazing impact on riparian condition, identifying opportunities for 
improvement. 3 25

NRCS, Private Landowners, 
RCD

CrC-CCCS-
18.1.2.2 Action Step Livestock

Develop and fund riparian restoration and bank stabilization projects to regain 
riparian corridors damaged from livestock and other causes. 3 10 CDFW, NRCS, RCD

CrC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CrC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

CrC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development Add large woody debris to reach optimal frequencies 2 5

CDFW, NRCS, Private 
Landowners, RCD

CrC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Avoid the removal of large wood and other shelter components from the stream 
system 2 20

NRCS, Private Landowners, 
RCD

CrC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development

Encourage landowners to implement restoration projects as part of their ongoing 
operations in stream reaches where large woody debris is lacking. 2 10 NRCS, RCD

CrC-CCCS-
22.1.1.4 Action Step

Residential/
Commercial 
Development

Preserve snags, leave downed wood on the banks or in the stream, and encourage 
multi-age stands within existing corridors. 2 20

NRCS, Private Landowners, 
RCD

CrC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

CrC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development Minimize development within riparian zones and the 100-year floodprone zones. 2 20

NRCS, Private Landowners, 
RCD, Sonoma County

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Crocker Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CrC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Minimize new construction in undeveloped areas within the 100-year flood prone 
zones in all historical CCC steelhead watersheds. 2 20 Sonoma County

CrC-CCCS-
22.1.3

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

CrC-CCCS-
22.1.3.1 Action Step

Residential/
Commercial 
Development

Establish appropriately sized and properly functioning riparian buffers adjacent to 
watercourses that have a potential to deliver sediment to spawning and rearing 
habitat. 2 10

NRCS, Private Landowners, 
RCD, Sonoma County

CrC-CCCS-
22.1.3.2 Action Step

Residential/
Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 20

NRCS, Private Landowners, 
RCD

CrC-CCCS-
22.1.3.3 Action Step

Residential/
Commercial 
Development

Re-establish native plant communities in riparian zones with a goal of increasing 
stream canopy to 80% 2 10

CDFW, NRCS, Private 
Landowners, RCD

CrC-CCCS-
22.1.3.4 Action Step

Residential/
Commercial 
Development

Work with private landowners to promote the re-vegetation of the native riparian 
plant community within inset floodplains and riparian corridors to ameliorate instream 
temperature and provide a source of future large woody debris recruitment. 3 20 NRCS, RCD

CrC-CCCS-
22.1.4

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

CrC-CCCS-
22.1.4.1 Action Step

Residential/
Commercial 
Development Expand incentive program for rain collection systems. 2 5

CDFW, NCRWQB, NRCS, 
Sonoma County

CrC-CCCS-
22.1.4.2 Action Step

Residential/
Commercial 
Development

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 2 20 Sonoma County

CrC-CCCS-
22.1.4.3 Action Step

Residential/
Commercial 
Development See WATER DIVERSIONS for specific actions and areas

CrC-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

CrC-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

CrC-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do 3 25 Sonoma County

CrC-CCCS-
22.2.1.2 Action Step

Residential/
Commercial 
Development Enforce requirements of local regulations and riparian/setbacks 3 25 Sonoma County

CrC-CCCS-
22.2.1.3 Action Step

Residential/
Commercial 
Development

Increase monitoring and enforcement of illegal bank or shoreline stabilization 
activities. 3 50 Sonoma County

CrC-CCCS-
22.2.2

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

CrC-CCCS-
22.2.2.1 Action Step

Residential/
Commercial 
Development

Encourage the State Division of Water Rights to evaluate water rights compliance in 
all sub-watersheds where new development is proposed. 2 100 CDFW, NMFS

CrC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CrC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

CrC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

All bridges associated with new roads and railroads or replacement bridges should 
be free span or constructed with the minimal amount of impairment to the stream 
channel. 2 20 CalTrans, Sonoma County

CrC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Assess existing road networks and implement actions that hydrologically disconnect 
roads and reduce sediment sources 2 10

CDFW, NCRWQB, RCD, 
Sonoma County
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Crocker Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CrC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s Minimize placing new roadways within riparian zones. 3 100

Private Landowners, Sonoma 
County

CrC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Replace problematic culverts and low flow crossings in Class 1 streams with bridges 
or appropriate cost effective designs. 2 10 CalTrans, Sonoma County

CrC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

CrC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

CrC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Continue education of County road engineers and maintenance staff regarding 
watershed processes and the adverse effects of improper road construction and 
maintenance on salmonids and their habitats. 2 20 Sonoma County

CrC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Develop grading ordinance for maintenance and building of private roads that 
minimizes the effects to steelhead. 2 5 Sonoma County

CrC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CrC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

CrC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment Assess and map water diversions (CDFG 2004). 2 10 CDFW, NMFS, SWRCB

CrC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment Minimize new or increased summer diversions. 2 20

Private Landowners, Sonoma 
County, SWRCB

CrC-CCCS-
25.1.1.3 Action Step

Water 
Diversion/
Impoundment

Collaborate with landowners to minimize impacts on summer base flow from riparian 
water diversion activities. 2 5 CDFW, NMFS, NRCS, RCD

CrC-CCCS-
25.1.1.4 Action Step

Water 
Diversion/
Impoundment

Work with partners to ensure that current and future water diversions (surface or 
groundwater) do not impair water quality conditions in summer or fall rearing 
reaches. 3 100

CDFW, NMFS, Sonoma 
County, SWRCB
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Gill Greek, Central California Coast Steelhead (Interior) Recovery Actions

GlC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GlC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream water quality conditions

GlC-CCCS-
10.1.1.1 Action Step Water Quality Evaluate water quality below likely sources of contamination. 2 5

NCRWQB, NRCS, RCD, 
Sonoma County 

GlC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GlC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

GlC-CCCS-
12.1.1.1 Action Step Agriculture Add large woody debris to reach optimal frequencies 2 5

NRCS, Private Landowners, 
RCD

GlC-CCCS-
12.1.1.2 Action Step Agriculture

Avoid the removal of large wood and other shelter components from the stream 
system 2 20 Private Landowners

GlC-CCCS-
12.1.1.3 Action Step Agriculture

Encourage landowners to implement restoration projects as part of their ongoing 
operations in stream reaches where large woody debris is lacking. 2 5 CDFW, NMFS, NRCS, RCD

GlC-CCCS-
12.1.1.4 Action Step Agriculture

Preserve snags, leave downed wood on the banks or in the stream, and encourage 
multi-age stands within existing corridors. 2 20

NRCS, Private Landowners, 
RCD

GlC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GlC-CCCS-
12.1.2.1 Action Step Agriculture

Address agricultural activities that promote the delivery of sediment and runoff to 
stream channels. 2 5 NCRWQB, NRCS, RCD

GlC-CCCS-
12.1.2.2 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to reduce sediment 
sources and improve riparian habitat within the watershed. 2 20

Farm Bureau, NRCS, Private 
Landowners, RCD

GlC-CCCS-
12.1.2.3 Action Step Agriculture

Promote agricultural practices that protect and restore CCC steelhead habitat by 
working with the agricultural community. 3 30 Farm Bureau, NRCS, RCD

GlC-CCCS-
12.1.2.4 Action Step Agriculture

Work with vineyard owners to assess the effectiveness of erosion control measures 
throughout the winter period. 2 5 NRCS, RCD, Sonoma County

GlC-CCCS-
12.1.2.5 Action Step Agriculture

Maintain adequate stream corridor buffers to filter and prevent fine sediment input 
from entering the creek 2 20

NRCS, Private Landowners, 
RCD

GlC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

GlC-CCCS-
12.1.3.1 Action Step Agriculture

Establish appropriately sized and properly functioning riparian buffers adjacent to 
watercourses that have a potential to deliver sediment to spawning and rearing 
habitat. 2 10

NRCS, Private Landowners, 
RCD, Sonoma County

GlC-CCCS-
12.1.3.2 Action Step Agriculture

Reduce the encroachment of agricultural activities in areas within 100 feet of the 
stream bank 2 10

NRCS, Private Landowners, 
RCD, Sonoma County

GlC-CCCS-
12.1.3.3 Action Step Agriculture

Maintain  functional riparian stream buffers that provide desirable stream canopy 
cover adjacent to agricultural land activities. 2 20

NRCS, Private Landowners, 
RCD, Sonoma County

GlC-CCCS-
12.1.3.4 Action Step Agriculture

Re-establish native plant communities in riparian zones with a goal of increasing 
stream canopy to 80% 2 10

NRCS, Private Landowners, 
RCD

GlC-CCCS-
12.1.4

Recovery 
Action Agriculture Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

GlC-CCCS-
12.1.4.1 Action Step Agriculture

Work within the agricultural community to educate landowners and enhance 
practices that provide for functional watershed processes. 2 20 NRCS, RCD

GlC-CCCS-
12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
GlC-CCCS-
12.2.1

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

GlC-CCCS-
12.2.1.1 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do 2 5 Sonoma County

GlC-CCCS-
12.2.1.2 Action Step Agriculture Enforce requirements of local regulations and riparian/setbacks 2 10 CDFW, Sonoma County

GlC-CCCS-
12.2.1.3 Action Step Agriculture

Work with regulatory agencies and landowners to discourage marijuana cultivation 
and/or control riparian removal, water use and toxic inputs known to have adverse 
affects to CCC steelhead stream habitats. 2 5

CDFW Law Enforcement, 
NCRWQB, NMFS OLE, 
SWRCB

GlC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GlC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Gill Greek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GlC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Evaluate whether proposed stabilization projects will lead to additional instability 
either up- or downstream. 2 20

Corps, Private Landowners, 
RCD, Sonoma County

GlC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 3 10

Private Landowners, RCD, 
Sonoma County

GlC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Where riprap and other bank hardening is necessary, integrate other habitat-forming 
features – including large woody debris,  riparian plantings, bank setbacks, or other 
methodologies to minimize habitat alteration effects. 2 20

CDFW, Corps, Private 
Landowners, RCD

GlC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

GlC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Remove remnants of the old River Road crossing (just downstream of current 
crossing) to improve fish passage in lower Gill Creek 2 5

CDFW, NOAA RC, Sonoma 
County

GlC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Ensure all future bank stabilization projects minimize rip-rap, thoroughly evaluate all 
alternatives to rip-rap, and at minimum incorporate fish habitat complexity features.  3 20

CDFW, Corps, NMFS, Private 
Landowners, RCD

GlC-CCCS-
13.1.2.3 Action Step

Channel 
Modification

Incorporate velocity refuge habitat features in all future and existing engineered and 
modified channels. 2 20 Corps, RCD

GlC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

GlC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 10

CDFW, NMFS, Private 
Landowners, RCD

GlC-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Projects should seek alternatives to bank hardening and promote bioengineering 
solutions where feasible. 2 10

CDFW, Private Landowners, 
RCD

GlC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Identify areas within modified channels where habitat features can be installed that 
provided shelter and velocity refuge for migrating steelhead. 2 5

CDFW, NMFS, Private 
Landowners, RCD

GlC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GlC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Develop Bank Stabilization Guidelines for private and public entities targeting fine 
sediment reduction in efforts to improve instream gravel quality. 3 5

CDFW, Five Counties 
Salmonid Conservation 
Program, NMFS, RCD

GlC-CCCS-
13.1.5

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool:riffle ratios)

GlC-CCCS-
13.1.5.1 Action Step

Channel 
Modification

Design channel modifying projects to fully minimize and mitigate effects and, where 
possible, remedy existing poor conditions. 2 10

NOAA RC, Private 
Landowners, RCD

GlC-CCCS-
13.1.5.2 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 20 NRCS, RCD, Sonoma County

GlC-CCCS-
13.1.5.3 Action Step

Channel 
Modification

Minimize any future channel modification in potentially high value seasonal habitat 
and migration (staging) areas. 2 20 CDFW, Corps, NMFS

GlC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GlC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool riffle ratio)

GlC-CCCS-
18.1.1.1 Action Step Livestock

Identify areas where livestock have access to riparian vegetation, develop plan to 
fence livestock from areas 2 5

CDFW, NCRWQB, NRCS, 
RCD, Private Landowners

GlC-CCCS-
18.1.1.2 Action Step Livestock Relocate instream livestock watering sources 2 10

NRCS, RCD, Private 
Landowners

GlC-CCCS-
18.1.1.3 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 10

NCRWQB, NRCS, RCD, 
Private Landowners

GlC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GlC-CCCS-
18.1.2.1 Action Step Livestock

Assess grazing impact on riparian condition, identifying opportunities for 
improvement. 3 50

NCRWQB, NRCS, RCD, 
Sonoma County, Private 
Landowners

GlC-CCCS-
18.1.2.2 Action Step Livestock

Develop and fund riparian restoration and bank stabilization projects to regain 
riparian corridors damaged from livestock and other causes. 2 5

CDFW, NOAA RC, NRCS, 
RCD

GlC-CCCS-
18.1.2.3 Action Step Livestock Exclude cattle from entering and trampling steelhead spawning and rearing habitat. 2 5

CDFW, NRCS, RCD, Private 
Landowners

GlC-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Gill Greek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GlC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

GlC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development Add large woody debris to reach optimal frequencies 2 5

CDFW, NOAA RC, NRCS, 
RCD

GlC-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Avoid the removal of large wood and other shelter components from the stream 
system 2 20

NRCS, Private Landowners, 
RCD

GlC-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development

Encourage landowners to implement restoration projects as part of their ongoing 
operations in stream reaches where large woody debris is lacking. 2 10 NRCS, RCD

GlC-CCCS-
22.1.1.4 Action Step

Residential
/Commercial 
Development

Preserve snags, leave downed wood on the banks or in the stream, and encourage 
multi-age stands within existing corridors. 2 20

NRCS, Private Landowners, 
RCD

GlC-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GlC-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

Maintain adequate stream corridor buffers to filter and prevent fine sediment input 
from entering Miller Creek 2 10

NRCS, Private Landowners, 
RCD, Sonoma County

GlC-CCCS-
22.1.2.2 Action Step

Residential
/Commercial 
Development Minimize development within riparian zones and the 100-year floodprone zones. 2 10

Private Landowners, Sonoma 
County

GlC-CCCS-
22.1.2.3 Action Step

Residential
/Commercial 
Development

Minimize new construction in undeveloped areas within the 100-year flood prone 
zones in all historical CCC steelhead watersheds. 2 5 Sonoma County

GlC-CCCS-
22.1.3

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

GlC-CCCS-
22.1.3.1 Action Step

Residential
/Commercial 
Development

Establish appropriately sized and properly functioning riparian buffers adjacent to 
watercourses that have a potential to deliver sediment to spawning and rearing 
habitat. 2 10

NRCS, Private Landowners, 
RCD, Sonoma County

GlC-CCCS-
22.1.3.2 Action Step

Residential
/Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 10

Private Landowners, RCD, 
Sonoma County

GlC-CCCS-
22.1.3.3 Action Step

Residential
/Commercial 
Development

Re-establish native plant communities in riparian zones with a goal of increasing 
stream canopy to 80% 2 10

NOAA RC, NRCS, Private 
Landowners, RCD, Sonoma 
County

GlC-CCCS-
22.1.4

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

GlC-CCCS-
22.1.4.1 Action Step

Residential
/Commercial 
Development Expand incentive programs for rain collection systems. 2 10 NMFS, SWRCB

GlC-CCCS-
22.1.4.2 Action Step

Residential
/Commercial 
Development

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 2 10 RCD

GlC-CCCS-
22.1.4.3 Action Step

Residential
/Commercial 
Development See WATER DIVERSIONS for specific actions and areas

GlC-CCCS-
22.1.5

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to instream habitat complexity (altered pool 
frequency and/or pool riffle ratio)

GlC-CCCS-
22.1.5.1 Action Step

Residential
/Commercial 
Development

Design channel modification projects to fully minimize and mitigate effects and, 
where possible, remedy poor conditions 2 5

NOAA RC, Private 
Landowners, RCD

GlC-CCCS-
22.1.5.2 Action Step

Residential
/Commercial 
Development

Encourage retention and recruitment of Large Woody Debris to rehabilitate existing 
stream complexity, pool frequency, and depth 2 10

CDFW, NMFS, RCD, Sonoma 
County

GlC-CCCS-
22.1.5.3 Action Step

Residential
/Commercial 
Development Minimize any future channel modification in potentially high value seasonal habitat 2 10

CDFW, Corps, NMFS, 
Sonoma County
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Gill Greek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GlC-CCCS-
22.2 Objective

Residential
/Commercial 
Development Address the inadequacy of existing regulatory mechanisms

GlC-CCCS-
22.2.1

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

GlC-CCCS-
22.2.1.1 Action Step

Residential
/Commercial 
Development

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do 2 5 Sonoma County

GlC-CCCS-
22.2.1.2 Action Step

Residential
/Commercial 
Development Enforce requirements of local regulations and riparian/setbacks 2 5 Sonoma County

GlC-CCCS-
22.2.1.3 Action Step

Residential
/Commercial 
Development

Increase monitoring and enforcement of illegal bank or shoreline stabilization 
activities. 2 10

CDFW, Corps, Sonoma 
County

GlC-CCCS-
22.2.2

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

GlC-CCCS-
22.2.2.1 Action Step

Residential
/Commercial 
Development

Encourage the State Division of Water Rights to evaluate water rights compliance in 
all sub-watersheds where new development is proposed. 3 5 CDFW, NMFS, Trout Unlimited

GlC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GlC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GlC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

All bridges associated with new roads and railroads or replacement bridges should 
be free span or constructed with the minimal amount of impairment to the stream 
channel. 2 10

NOAA RC, NRCS, Sonoma 
County

GlC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Assess existing road networks and implement actions that hydrologically disconnect 
roads and reduce sediment sources 2 10

CDFW, NRCS, Private 
Landowners, RCD, Sonoma 
County

GlC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s Minimize placing new roadways within riparian zones. 3 100

NCRWQB, Private 
Landowners, Sonoma County

GlC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Conduct actions that hydrologically disconnect roads, particular attention to 
addressing sedimentation at road crossing the mainstem just upstream of the mouth 
of South Fork Gill Creek. 2 10 NRCS, RCD, Sonoma County

GlC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails to decrease fine 
sediment loads. 3 100

NRCS, Private Landowners, 
RCD, Sonoma County

GlC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Protect channel migration zones and their riparian areas by designing new roads to 
allow streams to meander in historical patterns. 2 10 NRCS, RCD, Sonoma County

GlC-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Work with private landowners to upgrade existing high priority riparian roads 
(including private roads or driveways), or those identified in a sediment reduction 
plan. 2 10 NRCS, RCD, Sonoma County

GlC-CCCS-
23.1.1.8 Action Step

Roads/Railroad
s

Minimize new road construction within the watershed in general, and within 200 
meters of the riparian corridor in particular.  Limit construction of new road crossings. 2 20

NRCS, Private Landowners, 
RCD, Sonoma County

GlC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

GlC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GlC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Continue education of County road engineers and maintenance staff regarding 
watershed processes and the adverse effects of improper road construction and 
maintenance on salmonids and their habitats. 2 20

NMFS, NRCS, Sonoma 
County

GlC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Develop grading ordinance for maintenance and building of private roads that 
minimizes the effects to steelhead. 2 5 Sonoma County

GlC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Gill Greek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GlC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

GlC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Adequately screen water diversions to prevent entrainment of all steelhead life 
stages. 2 5

CDFW, NMFS, NRCS, RCD, 
SWRCB

GlC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment Assess and map water diversions (CDFG 2004). 2 10 CDFW, NMFS, SWRCB

GlC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment Minimize new or increased summer diversions. 2 20

Private Landowners, Sonoma 
County, SWRCB

GlC-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment

Collaborate with landowners to minimize impacts on summer base flow from riparian 
water diversion activities. 2 5 CDFW, NMFS, NRCS, RCD

GlC-CCCS-
25.1.1.5 Action Step

Water Diversion
/Impoundment

Coordinate timing of water diversions to minimize the likelihood of fish stranding and 
stream dewatering. 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GlC-CCCS-
25.1.1.6 Action Step

Water Diversion
/Impoundment

Develop strategies to reduce impacts of well pumping on summer and fall instream 
water temperatures and baseflows. 2 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GlC-CCCS-
25.1.1.7 Action Step

Water Diversion
/Impoundment

Work with partners to ensure that current and future water diversions (surface or 
groundwater) do not impair water quality conditions in summer or fall rearing 
reaches. 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD, SWRCB

GlC-CCCS-
25.1.1.8 Action Step

Water Diversion
/Impoundment

Evaluate the feasibility and potential benefit of consolidating diversions to a 
centralized location lower in the watershed. 2 5 CDFW, NRCS, RCD

GlC-CCCS-
25.1.1.9 Action Step

Water Diversion
/Impoundment Promote the use of reclaimed water for agricultural or other uses. 2 5 RCD

GlC-CCCS-
25.1.1.10 Action Step

Water Diversion
/Impoundment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 2 5 CDFW, NMFS, NRCS, RCD

GlC-CCCS-
25.1.1.11 Action Step

Water Diversion
/Impoundment Promote irrigation efficiency projects for agricultural uses in the watershed. 2 10

NRCS, Private Landowners, 
RCD

GlC-CCCS-
25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

GlC-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

GlC-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Evaluate and monitor streambed alteration program compliance related to all water 
diversions (CDFG 2004). 2 10 CDFW, SWRCB

GlC-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 2 5 CDFW, SWRCB

GlC-CCCS-
25.2.1.3 Action Step

Water Diversion
/Impoundment Support SWRCB in regulating the use of streamside wells and groundwater. 2 5

CDFW, NMFS, Sonoma 
County, Trout Unlimited

GlC-CCCS-
25.2.1.4 Action Step

Water Diversion
/Impoundment Support the development and implementation of groundwater use regulations. 2 10

CDFW, NMFS, Sonoma 
County, SWRCB, The Nature 
Conservancy, Trout Unlimited
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Miller Creek, Central California Coast Steelhead (Interior) Recovery Actions

MlrC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MlrC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream water quality conditions

MlrC-CCCS-
10.1.1.1 Action Step Water Quality Evaluate water quality below likely sources of contamination. 2 5 NCRWQB, NRCS, RCD
MlrC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MlrC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

MlrC-CCCS-
12.1.1.1 Action Step Agriculture Add large woody debris to reach optimal frequencies 2 5

NRCS, Private Landowners, 
RCD

MlrC-CCCS-
12.1.1.2 Action Step Agriculture

Avoid the removal of large wood and other shelter components from the stream 
system 2 20 Private Landowners

MlrC-CCCS-
12.1.1.3 Action Step Agriculture

Encourage landowners to implement restoration projects as part of their ongoing 
operations in stream reaches where large woody debris is lacking. 2 5 CDFW, NMFS, NRCS, RCD

MlrC-CCCS-
12.1.1.4 Action Step Agriculture

Preserve snags, leave downed wood on the banks or in the stream, and encourage 
multi-age stands within existing corridors. 2 20

NRCS, Private Landowners, 
RCD

MlrC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

MlrC-CCCS-
12.1.2.1 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to reduce sediment 
sources and improve riparian habitat within the watershed. 2 20

Farm Bureau, NRCS, Private 
Landowners, RCD

MlrC-CCCS-
12.1.2.2 Action Step Agriculture

Promote agricultural practices that protect and restore CCC steelhead habitat by 
working with the agricultural community. 3 100 Farm Bureau, NRCS, RCD

MlrC-CCCS-
12.1.2.3 Action Step Agriculture

Work with vineyard owners to assess the effectiveness of erosion control measures 
throughout the winter period. 2 5 NRCS, RCD, Sonoma County

MlrC-CCCS-
12.1.2.4 Action Step Agriculture

Maintain adequate stream corridor buffers to filter and prevent fine sediment input 
from entering the creek 2 20

NRCS, Private Landowners, 
RCD

MlrC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

MlrC-CCCS-
12.1.3.1 Action Step Agriculture

Establish appropriately sized and properly functioning riparian buffers adjacent to 
watercourses that have a potential to deliver sediment to spawning and rearing 
habitat. 2 10

NRCS, Private Landowners, 
RCD, Sonoma County

MlrC-CCCS-
12.1.3.2 Action Step Agriculture

Reduce the encroachment of agricultural activities in areas within 100 feet of the 
stream bank 2 10

NRCS, Private Landowners, 
RCD, Sonoma County

MlrC-CCCS-
12.1.3.3 Action Step Agriculture

Maintain  functional riparian stream buffers that provide desirable stream canopy 
cover adjacent to agricultural land activities. 2 20

NRCS, Private Landowners, 
RCD, Sonoma County

MlrC-CCCS-
12.1.3.4 Action Step Agriculture

Re-establish native plant communities in riparian zones with a goal of increasing 
stream canopy to 80% 2 10

NRCS, Private Landowners, 
RCD

MlrC-CCCS-
12.1.4

Recovery 
Action Agriculture Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

MlrC-CCCS-
12.1.4.1 Action Step Agriculture

Work within the agricultural community to educate landowners and enhance 
practices that provide for functional watershed processes. 2 20 NRCS, RCD

MlrC-CCCS-
12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
MlrC-CCCS-
12.2.1

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

MlrC-CCCS-
12.2.1.1 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do. 2 5 Sonoma County

MlrC-CCCS-
12.2.1.2 Action Step Agriculture Enforce requirements of local regulations and riparian/setbacks 2 10 CDFW, Sonoma County

MlrC-CCCS-
12.2.1.3 Action Step Agriculture

Work with regulatory agencies and landowners to discourage marijuana cultivation 
and/or control riparian removal, water use and toxic inputs known to have adverse 
affects to steelhead stream habitats. 2 5

CDFW Law Enforcement, 
NCRWQB, NMFS OLE

MlrC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MlrC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

MlrC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Evaluate whether proposed stabilization projects will lead to additional instability 
either up- or downstream. 2 20

Corps, Private Landowners, 
RCD, Sonoma County

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number
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Miller Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MlrC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 3 10

Private Landowners, RCD, 
Sonoma County

MlrC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Where riprap and other bank hardening is necessary, integrate other habitat-forming 
features – including large woody debris,  riparian plantings, bank setbacks, or other 
methodologies to minimize habitat alteration effects. 2 20

CDFW, Corps, Private 
Landowners, RCD

MlrC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

MlrC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Ensure all future bank stabilization projects minimize rip-rap, thoroughly evaluate all 
alternatives to rip-rap, and at minimum incorporate fish habitat complexity features.  3 20

CDFW, Corps, NMFS, Private 
Landowners, RCD

MlrC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels and floodplains to extend the 
duration of spring and summer stream flows. 3 10

Corps, NMFS, Private 
Landowners, RCD, Sonoma 
County

MlrC-CCCS-
13.1.2.3 Action Step

Channel 
Modification

Incorporate velocity refuge habitat features in all future and existing engineered and 
modified channels. 2 20 Corps, RCD

MlrC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

MlrC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 10

CDFW, NMFS, Private 
Landowners, RCD

MlrC-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Projects should seek alternatives to bank hardening and promote bioengineering 
solutions where feasible. 2 10

CDFW, Private Landowners, 
RCD

MlrC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Develop and implement stream maintenance plans that minimize impacts to 
salmonid habitat complexity features (LWD, root wads, boulders) in modified and 
engineered channels. 2 10 Sonoma County

MlrC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Identify areas within modified channels where habitat features can be installed that 
provided shelter and velocity refuge for migrating steelhead. 2 5

CDFW, NMFS, Private 
Landowners, RCD

MlrC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

MlrC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Develop Bank Stabilization Guidelines for private and public entities targeting fine 
sediment reduction in efforts to improve instream gravel quality. 3 5

CDFW, Five Counties 
Salmonid Conservation 
Program, NMFS, RCD

MlrC-CCCS-
13.1.5

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool: riffle ratios)

MlrC-CCCS-
13.1.5.1 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 3 100

CDFW, Sonoma County, 
NMFS, RCD

MlrC-CCCS-
13.1.5.2 Action Step

Channel 
Modification

Minimize any future channel modification in potentially high value seasonal habitat 
and migration (staging) areas. 3 100

CDFW, Sonoma County, 
NMFS, RCD

MlrC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MlrC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

MlrC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

All bridges associated with new roads and railroads or replacement bridges should 
be free span or constructed with the minimal amount of impairment to the stream 
channel. 2 10

NOAA RC, NRCS, Sonoma 
County

MlrC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Assess existing road networks and implement actions that hydrologically disconnect 
roads and reduce sediment sources 2 10

CDFW, NRCS, Private 
Landowners, RCD, Sonoma 
County

MlrC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s Minimize placing new roadways within riparian zones. 3 100

NCRWQB, Private 
Landowners, Sonoma County

MlrC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails to decrease fine 
sediment loads. 3 100

NRCS, Private Landowners, 
RCD, Sonoma County

MlrC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Protect channel migration zones and their riparian areas by designing new roads to 
allow streams to meander in historical patterns. 2 10 NRCS, RCD, Sonoma County

MlrC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Work with private landowners to upgrade existing high priority riparian roads 
(including private roads or driveways), or those identified in a sediment reduction 
plan. 2 10 NRCS, RCD, Sonoma County

MlrC-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Minimize new road construction within the watershed in general, and within 200 
meters of the riparian corridor in particular.  Limit construction of new road crossings. 2 20

NRCS, Private Landowners, 
RCD, Sonoma County
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Miller Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level
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Attribute or 

Threat Action Description
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Number
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MlrC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

MlrC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

MlrC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Continue education of County road engineers and maintenance staff regarding 
watershed processes and the adverse effects of improper road construction and 
maintenance on salmonids and their habitats. 2 20

NMFS, NRCS, Sonoma 
County

MlrC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Develop grading ordinance for maintenance and building of private roads that 
minimizes the effects to steelhead. 2 5 Sonoma County

MlrC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MlrC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

MlrC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Adequately screen water diversions to prevent entrainment of all steelhead life 
stages. 2 5

CDFW, NMFS, NRCS, RCD, 
SWRCB

MlrC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment Assess and map water diversions (CDFG 2004). 2 10 CDFW, NMFS, SWRCB

MlrC-CCCS-
25.1.1.3 Action Step

Water 
Diversion/
Impoundment Minimize new or increased summer diversions. 2 20

Private Landowners, Sonoma 
County, SWRCB

MlrC-CCCS-
25.1.1.4 Action Step

Water 
Diversion/
Impoundment

Collaborate with landowners to minimize impacts on summer base flow from riparian 
water diversion activities. 2 5 CDFW, NMFS, NRCS, RCD

MlrC-CCCS-
25.1.1.5 Action Step

Water 
Diversion/
Impoundment

Coordinate timing of water diversions to minimize the likelihood of fish stranding and 
stream dewatering. 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

MlrC-CCCS-
25.1.1.6 Action Step

Water 
Diversion/
Impoundment

Develop strategies to reduce impacts of well pumping on summer and fall instream 
water temperatures and baseflows. 2 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD

MlrC-CCCS-
25.1.1.7 Action Step

Water 
Diversion/
Impoundment

Work with partners to ensure that current and future water diversions (surface or 
groundwater) do not impair water quality conditions in summer or fall rearing reaches. 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD, SWRCB

MlrC-CCCS-
25.1.1.8 Action Step

Water 
Diversion/
Impoundment

Evaluate the feasibility and potential benefit of consolidating diversions to a 
centralized location lower in the watershed. 2 5 CDFW, NRCS, RCD

MlrC-CCCS-
25.1.1.9 Action Step

Water 
Diversion/
Impoundment Promote the use of reclaimed water for agricultural or other uses. 2 5 Sonoma County Water Agency

MlrC-CCCS-
25.1.1.10 Action Step

Water 
Diversion/
Impoundment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 2 5 CDFW, NMFS, NRCS, RCD

MlrC-CCCS-
25.1.1.11 Action Step

Water 
Diversion/
Impoundment Promote irrigation efficiency projects for agricultural uses in the watershed. 2 10

NRCS, Private Landowners, 
RCD

MlrC-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

MlrC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

MlrC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Evaluate and monitor streambed alteration program compliance related to all water 
diversions (CDFG 2004). 2 10 CDFW

MlrC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment Implement forbearance program. 2 5 SWRCB
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Miller Creek, Central California Coast Steelhead (Interior) Recovery Actions

CommentRecovery PartnerAction ID Level
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Threat Action Description
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MlrC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 2 5 CDFW, SWRCB

MlrC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/
Impoundment Support SWRCB in regulating the use of streamside wells and groundwater. 2 5

CDFW, NMFS, Sonoma 
County, Trout Unlimited

MlrC-CCCS-
25.2.1.5 Action Step

Water 
Diversion/
Impoundment Support the development and implementation of groundwater use regulations. 2 10

CDFW, NMFS, Sonoma 
County, Sonoma County Water 
Agency, SWRCB, The Nature 
Conservancy, Trout Unlimited
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Sausal Creek, Central California Coast Steelhead (Interior) Recovery Actions

SaC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SaC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream water quality conditions

SaC-CCCS-
10.1.1.1 Action Step Water Quality Evaluate water quality below likely sources of contamination. 2 5 NCRWQB, NRCS, RCD
SaC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SaC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SaC-CCCS-
12.1.1.1 Action Step Agriculture

Collaborate with landowners and Resource Conservation District on survey of 
stream's pool frequency, pool shelter, stream substrate embeddedness and riparian 
vegetation structure 2 5 CDFW, NMFS

SaC-CCCS-
12.1.1.2 Action Step Agriculture

Avoid the removal of large wood and other shelter components from the stream 
system 2 20 Private Landowners

SaC-CCCS-
12.1.1.3 Action Step Agriculture

Encourage landowners to implement restoration projects as part of their ongoing 
operations in stream reaches where large woody debris is lacking. 2 5 CDFW, NMFS, NRCS, RCD

SaC-CCCS-
12.1.1.4 Action Step Agriculture

Preserve snags, leave downed wood on the banks or in the stream, and encourage 
multi-age stands within existing corridors. 2 20

NRCS, Private Landowners, 
RCD

SaC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SaC-CCCS-
12.1.2.1 Action Step Agriculture

Maintain adequate stream corridor buffers to filter and prevent fine sediment input 
from entering the creek 2 20

NRCS, Private Landowners, 
RCD

SaC-CCCS-
12.1.2.2 Action Step Agriculture

Promote agricultural practices that protect and restore CCC steelhead habitat by 
working with the agricultural community. 2 20 Farm Bureau, NRCS, RCD

SaC-CCCS-
12.1.2.3 Action Step Agriculture

Work with vineyard owners to assess the effectiveness of erosion control measures 
throughout the winter period. 2 5 NRCS, RCD, Sonoma County

SaC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

SaC-CCCS-
12.1.3.1 Action Step Agriculture

Reduce the encroachment of agricultural activities in areas within 100 feet of the 
stream bank 2 10

NRCS, Private Landowners, 
RCD, Sonoma County

SaC-CCCS-
12.1.3.2 Action Step Agriculture

Maintain functional riparian stream buffers that provide desirable stream canopy 
cover adjacent to agricultural land activities. 2 20

NRCS, Private Landowners, 
RCD, Sonoma County

SaC-CCCS-
12.1.3.3 Action Step Agriculture

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 20

NRCS, Private Landowners, 
RCD

SaC-CCCS-
12.1.3.4 Action Step Agriculture

Re-establish native plant communities in riparian zones with a goal of increasing 
stream canopy to 80% 2 10

NRCS, Private Landowners, 
RCD

SaC-CCCS-
12.1.4

Recovery 
Action Agriculture Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SaC-CCCS-
12.1.4.1 Action Step Agriculture

Work within the agricultural community to educate landowners and enhance 
practices that provide for functional watershed processes. 2 20 NRCS, RCD

SaC-CCCS-
12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
SaC-CCCS-
12.2.1

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

SaC-CCCS-
12.2.1.1 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do 2 5 Sonoma County

SaC-CCCS-
12.2.1.2 Action Step Agriculture Enforce requirements of local regulations and riparian/setbacks 2 10 CDFW, Sonoma County

SaC-CCCS-
12.2.1.3 Action Step Agriculture

Work with regulatory agencies and landowners to discourage marijuana cultivation 
and/or control riparian removal, water use and toxic inputs known to have adverse 
affects to steelhead stream habitats. 2 5

CDFW Law Enforcement, 
NCRWQB, NMFS OLE

SaC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SaC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SaC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Evaluate whether proposed stabilization projects will lead to additional instability 
either up- or downstream. 2 20

Corps, Private Landowners, 
RCD, Sonoma County

SaC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Where riprap and other bank hardening is necessary, integrate other habitat-forming 
features – including large woody debris,  riparian plantings, bank setbacks, or other 
methodologies to minimize habitat alteration effects. 2 20

CDFW, Corps, Private 
Landowners, RCD

Recovery Partner CommentAction ID Level

Targeted 
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Sausal Creek, Central California Coast Steelhead (Interior) Recovery Actions

Recovery Partner CommentAction ID Level

Targeted 
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Threat Action Description
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Number
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SaC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool: riffle ratios)

SaC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Collaborate with landowners and Resource Conservation District in survey of 
stream's pool frequency, pool shelter, substrate embeddedness, and riparian 
vegetation composition and structure 2 5 CDFW, NMFS

SaC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 20 NRCS, RCD, Sonoma County

SaC-CCCS-
13.1.2.3 Action Step

Channel 
Modification

Minimize any future channel modification in potentially high value seasonal habitat 
and migration (staging) areas. 2 20 CDFW, Corps, NMFS

SaC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SaC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 10

CDFW, NMFS, Private 
Landowners, RCD

SaC-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Stream modification projects should seek alternatives to bank hardening and 
promote bioengineering solutions where feasible. 2 10

CDFW, Corps, Private 
Landowners, RCD

SaC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Develop and implement stream maintenance plans that minimize impacts to 
salmonid habitat complexity features (LWD, root wads, boulders) in modified and 
engineered channels. 2 5 Sonoma County

SaC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Identify areas within modified channels where habitat features can be installed that 
provide shelter and velocity refuge for migrating steelhead. 2 5

CDFW, NMFS, Private 
Landowners, RCD

SaC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

SaC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Ensure all future bank stabilization projects minimize rip-rap, thoroughly evaluate all 
alternatives to rip-rap, and at minimum incorporate fish habitat complexity features.  3 20

CDFW, Corps, NMFS, Private 
Landowners, RCD

SaC-CCCS-
13.1.4.2 Action Step

Channel 
Modification

Incorporate velocity refuge habitat features in all future and existing engineered and 
modified channels. 2 20 Corps, RCD

SaC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SaC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool: riffle ratio)

SaC-CCCS-
18.1.1.1 Action Step Livestock

Identify areas where livestock have access to riparian vegetation, develop plan to 
fence livestock from areas 2 5

CDFW, NCRWQB, NRCS, 
RCD

SaC-CCCS-
18.1.1.2 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 10 NCRWQB, NRCS, RCD

SaC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SaC-CCCS-
18.1.2.1 Action Step Livestock

Develop and fund riparian restoration and bank stabilization projects to regain 
riparian corridors damaged from livestock and other causes. 2 5

CDFW, NOAA RC, NRCS, 
RCD

SaC-CCCS-
18.1.2.2 Action Step Livestock Fence livestock out of riparian zones. 2 5 CDFW, NRCS, RCD
SaC-CCCS-
18.1.2.3 Action Step Livestock Relocate instream livestock watering sources 2 5 NRCS, RCD
SaC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SaC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SaC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

All bridges associated with new roads and railroads or replacement bridges should 
be free span or constructed with the minimal amount of impairment to the stream 
channel. 2 10

NOAA RC, NRCS, Sonoma 
County

SaC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Assess existing road networks and implement actions that hydrologically disconnect 
roads and reduce sediment sources 2 10

CDFW, NRCS, Private 
Landowners, RCD, Sonoma 
County

SaC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s Minimize placing new roadways within riparian zones. 2 20

NCRWQB, Private 
Landowners, Sonoma County

SaC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails to decrease fine 
sediment loads. 3 25

NRCS, Private Landowners, 
RCD, Sonoma County

SaC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Protect channel migration zones and their riparian areas by designing new roads to 
allow streams to meander in historical patterns. 2 10 NRCS, RCD, Sonoma County

SaC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Replace problematic culverts and low flow crossings in Class 1 streams with bridges 
or appropriate cost effective designs. 2 10

CDFW, NOAA RC, NRCS, 
Private Landowners, RCD
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SaC-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Work with private landowners to upgrade existing high priority riparian roads 
(including private roads or driveways), or those identified in a sediment reduction 
plan. 2 10 NRCS, RCD, Sonoma County

SaC-CCCS-
23.1.1.8 Action Step

Roads/Railroad
s

Minimize new road construction within the watershed in general, and within 200 
meters of the riparian corridor in particular.  Limit construction of new road crossings. 2 20

NRCS, Private Landowners, 
RCD, Sonoma County

SaC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

SaC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SaC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Continue education of County road engineers and maintenance staff regarding 
watershed processes and the adverse effects of improper road construction and 
maintenance on salmonids and their habitats. 2 20

NMFS, NRCS, Sonoma 
County

SaC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Develop grading ordinance for maintenance and building of private roads that 
minimizes the effects to steelhead. 2 5 Sonoma County

SaC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SaC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SaC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Adequately screen water diversions to prevent entrainment of all steelhead life 
stages. 2 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD, SWRCB

SaC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment Assess and map water diversions (CDFG 2004). 2 10 CDFW, NMFS, SWRCB

SaC-CCCS-
25.1.1.3 Action Step

Water 
Diversion/
Impoundment Minimize new or increased summer diversions. 2 20

Private Landowners, Sonoma 
County, SWRCB

SaC-CCCS-
25.1.1.4 Action Step

Water 
Diversion/
Impoundment

Collaborate with landowners to minimize impacts on summer base flow from riparian 
water diversion activities. 2 5 CDFW, NMFS, NRCS, RCD

SaC-CCCS-
25.1.1.5 Action Step

Water 
Diversion/
Impoundment

Coordinate timing of water diversions to minimize the likelihood of fish stranding and 
stream dewatering. 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

SaC-CCCS-
25.1.1.6 Action Step

Water 
Diversion/
Impoundment

Develop strategies to reduce impacts of well pumping on summer and fall instream 
water temperatures and baseflows. 2 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD

SaC-CCCS-
25.1.1.7 Action Step

Water 
Diversion/
Impoundment

Work with partners to ensure that current and future water diversions (surface or 
groundwater) do not impair water quality conditions in summer or fall rearing 
reaches. 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD, SWRCB

SaC-CCCS-
25.1.1.8 Action Step

Water 
Diversion/
Impoundment

Establish a forbearance program, using water storage tanks to decrease diversion 
during periods of low flow 2 5

CDFW, NMFS, NRCS, RCD, 
SWRCB

SaC-CCCS-
25.1.1.9 Action Step

Water 
Diversion/
Impoundment

Evaluate the feasibility and potential benefit of consolidating diversions to a 
centralized location lower in the watershed. 2 5 CDFW, NRCS, RCD

SaC-CCCS-
25.1.1.10 Action Step

Water 
Diversion/
Impoundment Promote the use of reclaimed water for agricultural or other uses. 2 5 Sonoma County Water Agency

SaC-CCCS-
25.1.1.11 Action Step

Water 
Diversion/
Impoundment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 2 5 CDFW, NMFS, NRCS, RCD

SaC-CCCS-
25.1.1.12 Action Step

Water 
Diversion/
Impoundment Promote irrigation efficiency projects for agricultural uses in the watershed. 2 10

NRCS, Private Landowners, 
RCD

SaC-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms
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Sausal Creek, Central California Coast Steelhead (Interior) Recovery Actions

Recovery Partner CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SaC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SaC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Evaluate and monitor streambed alteration program compliance related to all water 
diversions (CDFG 2004). 2 10 CDFW

SaC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 2 5 CDFW, SWRCB

SaC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment Support SWRCB in regulating the use of streamside wells and groundwater. 2 5

CDFW, NMFS, Sonoma 
County, Sonoma County Water 
Agency, Trout Unlimited

SaC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/
Impoundment Support the development and implementation of groundwater use regulations. 2 10

CDFW, NMFS, Sonoma 
County, Sonoma County Water 
Agency, SWRCB, The Nature 
Conservancy, Trout Unlimited
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Coastal San Francisco Bay Diversity Stratum 
This stratum includes populations of steelhead that spawn in tributaries to San Francisco (SF) 

Bay, but otherwise exhibit environmental characteristics more similar to coastal watersheds. 

These watersheds drain the eastern slopes of the coastal mountains that separate San Francisco 

Bay from the Pacific Ocean. 

The populations that have been selected for recovery scenarios are listed in the table below and 

their profiles, maps, results, and recovery actions are in the pages following.   Essential 

populations are listed by alphabetical order within the diversity stratum, followed by the Rapid 

Assessment of the Supporting populations: 

• Corte Madera Creek

• Guadalupe River

• Novato Creek

• San Francisquito Creek

• Stevens Creek

• Coastal S.F. Bay Rapid Assessment

o Arroyo Corte Madera del Presidio

o Miller Creek (Marin Co.)

o San Mateo Creek
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CCC steelhead Coastal S.F. Bay Diversity Stratum, Populations, Historical Status, Population’s 
Role in Recovery, Current IP-km, and Spawner Density and Abundance Targets for Delisting.  

Diversity 
Stratum 

CCC Steelhead 
Population 

Historical 
Population 

Status 

Population’s 
Role In 

Recovery 

Current 
Weighted 

IP-km 
Spawner 
Density 

Spawner 
Abundance 

Coastal S.F. 
Bay  

Arroyo Corte Madera del 
Presidio  

D Supporting 6.9 6-12 39-81 

 Corte Madera Creek I Essential 19.8 39.5 800 

 Guadalupe River I Essential 51.9 35.0 1,800 

 Miller Creek (Marin Co.) D Supporting 9.1 6-12 53-107 

 Novato Creek I Essential 28.3 38.3 1,100 

 San Francisquito Creek I Essential 35.5 37.3 1,300 

 San Mateo Creek I Supporting 6.3 6-12 36-74 

  Stevens Creek I Essential 22.9 39.0 900 

Coastal San Francisco Bay Diversity Stratum Recovery Target 5,900 
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Corte Madera Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS:  Potentially Independent Population
• Diversity Stratum:  Coastal San Francisco Bay
• Spawner Density Target:  800 adults
• Current Intrinsic Potential: 19.8 IP-km

Abundance and Distribution 
Systematic adult or juvenile fish surveys have not been conducted within the Corte Madera Creek 
watershed, so accurately estimating current or past adult or juvenile fish abundance is difficult. 
Leidy et al. (2005) reports observations of steelhead in Corte Madera Creek from several sources 
and concluded that “the Corte Madera Creek watershed historically supported steelhead runs 
and continues to support O. mykiss populations in its main stem and in various tributaries.” 
NMFS (1997) reported observing juvenile Oncorhynchus mykiss (life history strategy unknown) in 
various tributaries during snorkel surveys in September 1996 and May 1997.  During these 
surveys, juvenile O. mykiss were observed in San Anselmo Creek, Ross Creek, Cascade Creek, 
and Sleepy Hollow Creek.  Rich (2000) concluded steelhead were distributed in low densities in 
Corte Madera Creek and some of its remaining tributaries.  Leidy et al. (2005) reference a report 
by Ross Taylor and Associates stating that the Flood Control channel in lower Corte Madera 
Creek impedes passage into the watershed; however, steelhead are known to enter the upper 
watershed under some flow conditions (L Williams, Marin County Public Works, personal 
communication, 2014).  Many other significant barriers to anadromy exist throughout the 
watershed (Ross Taylor and Associates 2006; Mike Love and Associates and Jeff Anderson and 
Associates 2007).   

History of Land Use 
The County of Marin has information on the human settlement history of the Corte Madera Creek 
watershed1.  The Coast Miwok were the earliest residents and utilized the entire watershed.  In 
the early 1800s, Mexican ranchos were established in the watershed, and timber harvest and cattle 
ranching were two common land-uses.  In the late 1800s, agricultural activities, such as the 
development of orchards, vineyards, poultry farms, and dairies, within the watershed became 
more diverse.  By 1925 the last big farm in the watershed was sold to developers.  Development 
in the watershed increased substantially when the North Pacific Railroad Coast Railroad built 
two rail lines in the Corte Madera Creek watershed.  Construction of the Golden Gate Bridge in 

1 http://www.marinwatersheds.org/ross_valley.html 
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1937 coincided with a surge in human population within the watershed.  In 1971, the Army Corps 
of Engineers completed construction of three units of the Corte Madera Creek Flood Control 
Project.  The remaining three units of the Corps’ flood project have yet to be constructed.  
Highway 101 crosses the lower watershed and there is a high density of roads, bridges, and water 
delivery and drainage systems in the area developed for urban uses.  Some stream reaches have 
been leveed, and rerouted.   
 

Current Resources and Land Management 
The area of the Corte Madera Creek watershed developed for residential or commercial uses fills 
much of the valley floor.  Much of the slopes and ridgetops of the watershed are owned or 
managed by the Marin County Open Space District or Marin Municipal Water District.  The 
largest city in the watershed is Larkspur, and the largest towns are Corte Madera, San Anselmo, 
Fairfax, and Ross.  Other communities in the watershed include Kentfield, Kent, Sleepy Hollow, 
and Greenbrae.  There is residential development outside the cities in the watershed, e.g., Kent 
Woodlands.  The US Census Bureau reported that human population increased about 5 percent 
in the cities within the Corte Madera Creek watershed between 2000 and 2010 (from 49,491 to 
52,240 people).  Marin County projects continued growth of the human population within the 
Upper Ross Valley and Lower Ross Valley areas, the areas containing the Corte Madera Creek 
watershed, with a theoretical buildout of 62,934 people, about a 15 percent increase over the 2000 
human population of the planning area of 54,506 (MCCDA 2007).  About two-thirds of the Corte 
Madera Creek watershed is in private ownership, with most of the remaining property 
owned/managed as parks, open space, or watershed protection2 (Table 1). 
 
Table 1:  Land ownership within the Corte Madera Creek watershed.   
Information provided by Management Landscape, California Department of Forestry, 2002.   

Land Ownership Acres Percent of Watershed 
Private 10,532 67% 
Local (Parks and Open Space) 2,293 15% 
Local (Water District) 2,908 18% 
State 25 0% 

 
Several agencies or special districts operate within the Corte Madera Creek watershed that may 
have an effect on aquatic habitat within the watershed.  The Marin Municipal Water District 
(MMWD) is the source of treated water for residents within the Corte Madera Creek watershed.  
In 2011, the Marin County Public Works conducted a Ross Valley Watershed Programs’ Capitol 
Improvement Study (Stetson Engineers 2011) and identified four critical reaches in which to 

                                                           
2 NMFS GIS data – Corte Madera Creek Watershed Characterization. 
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maximize channel capacity (Fairfax Creek, Sleepy Hollow Creek, San Anselmo Creek, and Corte 
Madera Creek and its tributary Ross Creek).  The Ross Valley Sanitary District provides sewage 
collection, wastewater treatment, and some recycling programs to homes within the Corte 
Madera Creek watershed.  The Marin Sanitary Service provides solid waste and yard waste 
handling to homes within the Corte Madera Creek watershed.  The Marin Hazardous and Solid 
Waste Joint Powers Authority provide household hazardous waste collection, recycling and 
disposal information for residents and businesses, and ensure the County's compliance with 
recycling mandates.  The Marin Resource Conservation District provides technical assistance to 
private landowners on soil erosion and resource conservation matters.  The County of Marin 
Open Space District manages select County-owned lands to preserve, protect, and enrich the 
natural aspect of those properties.  Also, some open space parcels provide recreational 
opportunities. 
 

Salmonid Viability and Watershed Conditions 
The following key attributes were rated Poor through the CAP process for steelhead in Corte 
Madera Creek:  Estuary/Lagoon, Habitat Complexity, Hydrology, Landscape Patterns, 
Passage/Migration, Riparian Vegetation, Sediment, Sediment Transport, Velocity Refuge, 
Viability, and Water Quality. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Corte Madera Creek CAP Viability Table results are provided 
below.  Recovery strategies will focus on improving these conditions. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
Systematic data related to riparian tree diameter and correlation to adult steelhead habitat within 
the Corte Madera Creek watershed are not available.  However, poor riparian conditions are 
common throughout much of the urbanized portions of the Corte Madera Creek watershed, and 
have likely resulted in elevated summer water temperature, high substrate embeddedness levels, 
prevalent streambank erosion, and limited recruitment of large woody debris for rearing 
salmonids.  Tree diameter was used as an indicator of riparian function based on the average 
diameter at breast height of a stand of trees within a buffer that extends 100 meters back from the 
edge of the active channel.  Within the Corte Madera Creek watershed there are few places in 
which native riparian tree vegetation extends 100 meters back from the edge of the active channel 
without interruption.  In the headwater areas of the watershed, the condition of the riparian 
vegetation is likely related to anthropogenic factors (e.g., Phoenix Dam, or historic logging and 
grazing) and natural conditions based on local geology, and hydrologic conditions.  Within the 
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urbanized portion of the watershed, this is certainly attributable to anthropogenic factors, as there 
is much urban encroachment on the riparian areas of Corte Madera Creek and its tributaries.  
Riparian Conditions have an overall rating of Poor due to continued flood-control practices and 
urban development practices in the lower watershed. Threats contributing significantly to this 
condition include: Channel Modification; Residential and Commercial Development; and Roads 
and Railroads.  
 
Sediment Transport:  Road Density 
The Corte Madera Creek watershed has a high density of roads.  There are 9.0 miles of roads per 
square mile of Corte Madera Creek watershed and 8.8 miles of roads per square mile of riparian 
buffer (NMFS GIS).  Road networks within the Corte Madera Creek watershed are largely paved 
systems associated with urban development, and represent a significant source of the total 
impervious surface within the basin.  There are also several rural and fire service roads in the 
watershed on the ridgetops and other areas outside of the urbanized portions of the watershed.  
Roadways amplify storm flow intensity and duration during winter, and deliver road-born 
pollution (e.g., oils, urban runoff, etc.) and eroded sediments directly to the aquatic system.  
Threats contributing significantly to this stress include: Channel Modification; Residential and 
Commercial Development; and Roads and Railroads. 
 
Estuary:  Quality and Extent 
The tidal reaches of the system are heavily impacted and have been modified for flood 
management3.  In the 1960s, the Army Corps of Engineers designed and constructed an earthen 
trapezoidal channel on the lower 4.5 miles of creek through the towns of Corte Madera, Larkspur, 
Kentfield, and Ross.  Lower Corte Madera Creek has been widened and straightened.  These 
lower reaches are sediment aggradation and storage zones for upland and tidally-derived 
sediment.  Between 1967 and 1971, the Corps channelized a two-mile portion of Corte Madera 
Creek from Kentfield near the mouth to the confluence of San Anselmo and Sleepy Hollow Creeks 
(Leidy et al. 2005).  This concrete channel disconnected much of the seasonal or tidal wetlands 
from the stream.  There are some tidal wetlands in the lowermost reaches, however restoration 
opportunities are limited by adjacent development.  The estuarine riparian vegetation 
community has been greatly modified and likely reduced as well and this may affect the water 
temperature regime and the amount of allochthonous food items available to steelhead.  The 
majority of the area has been converted for urban or commercial uses, as much of Larkspur and 
Corte Madera were built on historic wetlands.  Urban and commercial land-uses may lead to 
inputs of pollutants that may reach Corte Madera Creek as stormwater.  All of these factors 
reduce the quality of aquatic and riparian habitat, and reduce opportunities for rearing of juvenile 

                                                           
3 http://www.marinwatersheds.org/ross_valley.html 
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steelhead.  Estuary: Quality and Extent conditions have an overall Poor rating due to continued 
flood-control practices and historical urban development practices (adjacent to the land side of 
levees) in the lower watershed. Threats contributing significantly to this condition include: 
Channel Modification; Residential and Commercial Development; and Roads and Railroads. 
 
Velocity Refuge:  Floodplain Connectivity 
Periodic inundation of floodplains by streams provides several ecological functions beneficial to 
salmonids, including: coarse sediment sorting, fine sediment storage, groundwater recharge, 
velocity refuge, formation and maintenance of off-channel habitats, and enhanced forage 
production.  Floodplain connectivity is associated with more diverse and productive food webs.  
Specific data related to floodplain connectivity are not available.  However, based on the amount 
of urbanization with encroachment into riparian areas, channel modification, bank stabilization, 
and wetland reclamation found throughout the watershed (visible on satellite photographs 
available on web sites), floodplain connectivity is poor in the watershed and impaired.   Threats 
contributing significantly to this condition include: Channel Modification; Residential and 
Commercial Development; and Roads and Railroads. 
 
Hydrology:  Redd Scour 
The Corte Madera Creek watershed has many factors that increase the intensity of storm runoff 
or confine the channel, including high levels of impervious surfaces, culverted tributaries, 
disconnected floodplains, channel simplification and hardening, and channelization.  Both 
increased storm run-off and confined channels lead to increased velocity of streamflow and 
streambed scour.  Periods of high streamflow coincide with steelhead spawning periods and 
increased streambed scour reduces the potential spawning success of steelhead. Threats 
contributing significantly to this condition include: Channel Modification; Residential and 
Commercial Development; and Roads and Railroads.  
 
Hydrology:  Baseflow and Passage Flows 
Specific data related to water flow are not available for the Corte Madera Creek watershed.  
Phoenix Dam is present on Ross Creek and affects streamflow, sediment transport, and fish 
migration.  Other smaller dams are present within the Corte Madera Creek watershed and there 
is likely some withdrawal of water from these dams or by other riparian users, albeit at a small 
or moderate amount.  The urbanized areas in this watershed have experienced stream 
channelization and increases in the amount of impervious surfaces.  Stream channelization 
generally cuts off the floodplain access for the stream and leads to accelerated water discharge, 
which may lead to further bank instability and channel incision.  Impervious surfaces reduce 
rainwater infiltration and natural groundwater recharge, leading to higher peak flows and a 
quicker return to baseflows, i.e., a flashier hydrologic regime.  Several tributaries to Corte Madera 
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Creek have been placed in culverts that concentrate flows leading to a furthering of the flashier 
hydrologic regime.  Threats contributing significantly to this condition include: Channel 
Modification; Residential and Commercial Development; and Roads and Railroads. 
 
Passage/Migration:  Mouth or Confluence and Physical Barriers 
Numerous passage and migration impairments exist within the Corte Madera Creek watershed.  
Dams, flood control structures, the damaged fish ladder in the Town of Ross, culverts, road 
crossings, and utilities crossings throughout the watershed are either partial or complete barriers 
to steelhead migration.  All of these barriers impair hydrology and constrain migration of both 
adult and juvenile steelhead throughout the remaining accessible habitat.  Ross Taylor and 
Associates (2003) reports that the long flood-control channel (Corps Unit IV) in lower Corte 
Madera Creek impairs passage to all steelhead spawning areas in the watershed.  This concrete 
channel has little or no high flow refugia or other resting areas, with the exception of some 
constructed “pockets” in the channel bottom.  Fish must traverse the entire two mile section of 
concrete channel essentially without stopping.  Immediately above the flood control channel is a 
damaged fish ladder.  Funding is currently unavailable to remedy the fish ladder and complete 
other essential activities proposed in the Corps flood protection program4.  As mentioned earlier 
some of the tributaries to Corte Madera Creek have been culverted.  Although the hydrologic 
connection between the Corte Madera Creek and its culverted tributaries persist, these structures 
are impassable by steelhead.  Threats contributing significantly to this condition include: Channel 
Modification; Residential and Commercial Development; and Roads and Railroads. 
 
Hydrology:  Baseflow and Passage Flows 
Primary factors affecting hydrology in the Corte Madera Creek watershed include the presence 
and operation of Phoenix Dam, placement of tributary streams into culverts, floodplain 
development, channelization, and the high amount of impervious surfaces.  The naturally xeric 
hydrologic conditions exacerbate the hydrologic conditions.  These factors lead to increased 
channel instability and the reduction of quality of spawning gravel.  Further, these factors 
combined with riparian encroachment by development cut off the floodplain access for the 
stream and lead to accelerated water discharge, which may lead to further bank instability and 
channel incision.  Impervious surfaces reduce rainwater infiltration and natural groundwater 
recharge, leading to higher peak flows and a quicker return to baseflows, i.e., a flashier hydrologic 
regime.  Threats contributing significantly to this condition include: Channel Modification; 
Residential and Commercial Development; and Roads and Railroads. 
 

                                                           
4 The Corps watershed flood protection program has been largely cancelled, and only the damaged fish ladder is still 
to be completed (L Williams, Marin County Public Works, personal communication, 2014). 
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Habitat Complexity:  Percent Primary Pools and Pool/Riffle/Flatwater Ratios 
Specific data related to altered pool complexity and/or pool/riffle ratios in the Corte Madera 
Creek watershed are not available.  However, the abundance and quality of primary pools and 
the ratio of pool/riffle/flatwater habitats is likely substandard given the generally degraded 
condition of Corte Madera Creek, particularly in the urbanized areas, the paucity of large woody 
debris, the amount of bank and channel stabilization, and the influence of tidal action in the lower 
portion of the watershed.  Reductions in pool depth often lead to increased water temperature.  
The amount and diversity of cover elements in pools and an appropriate ratio of 
pool/riffle/flatwater habitats is important to all lifestages of steelhead.  Threats contributing 
significantly to this condition include: Channel Modification; Residential and Commercial 
Development; and Roads and Railroads.  
 
Habitat Complexity:  Large Wood and Shelter 
Specific data related to large woody debris or shelter rating for the Corte Madera Creek watershed 
are not available.  However, the abundance of large woody debris within the watershed is likely 
low because of the removal of large woody debris for flood control, and the poor riparian 
conditions, associated with encroachment by suburban development and channel hardening, that 
limit recruitment of large woody debris to the stream.  Threats contributing significantly to this 
condition include: Channel Modification; Residential and Commercial Development; and Roads 
and Railroads. 
 
Sediment:  Gravel Quality and Distribution of Spawning Gravels 
Specific data related to gravel quality and quantity are not available.  The sediment yield of the 
uplands in the Corte Madera Creek watershed is high and is attributable to logging and grazing 
from the 19th century (Stetson Engineers 2000).  More than 90 percent of the sediment yield 
measured in Corte Madera Creek at Ross comes from uplands.  Also, channel incision is common 
in the watershed, though the rates of channel incision appear to be lessening.  Channel incision 
often leads to streambank instability as the stream attempts to come to equilibrium.  Unstable 
banks lead to more inputs of fine sediment to the stream.  These inputs of fine sediment occur 
during periods of high precipitation – a period that coincides with steelhead spawning times.  
Excessive fine sediment and unstable substrates reduce the reproductive success of steelhead.  
Also, those conditions impair gravel quality resulting in reduced feeding opportunities by virtue 
of changes in available invertebrates.  To counter unstable banks, about half of the banks in the 
watershed have been hardened with rock, concrete or other materials such as tires.  Streambank 
hardening may lead to additional channel incision and may constrain the potential for stream 
restoration.  Threats contributing significantly to this condition include: Channel Modification; 
Residential and Commercial Development; and Roads and Railroads. 
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Landscape Patterns: Agriculture, Timber Harvest & Urbanization 
Major landscape disturbance within the Corte Madera Creek watershed is primarily associated 
with urban development.  Historically the entire watershed has been affected by agricultural 
practices, such as grazing, and logging, though these practices are not undertaken within the 
watershed currently.  The urbanized portions of the watershed occur on much of the valley floor; 
particularly in the Ross Valley and lower watershed.  Future urban growth is anticipated in this 
portion of the watershed (MCCDA 2007).  Adverse factors within the Corte Madera Creek 
watershed associated with urbanization include: high density of dwellings, high amount of miles 
of roads per square mile of watershed, high amount of impervious surfaces, encroachment of 
riparian areas, stream channelization, bank stabilization, flood control activities, and filling and 
piping of historic Corte Madera Creek tributaries.  Threats contributing significantly to this 
condition include: Channel Modification; Residential and Commercial Development; and Roads 
and Railroads. 
 
Viability:  Density, Abundance, and Spatial Structure 
Given the current assumed abundance and spatial distribution of steelhead within the Corte 
Madera Creek watershed, this steelhead population is likely not viable.  Leidy et al. (2005) report 
that multiple year classes of O. mykiss are encountered regularly within the Corte Madera Creek 
watershed; however, the number of fish encountered is low in most, though not all, streams.  
Spatial distribution of steelhead within the Corte Madera Creek watershed is fragmented, as well.  
Threats contributing significantly to this condition include: Channel Modification; Residential 
and Commercial Development; and Roads and Railroads. 
 
Water Quality:  Temperature 
Systematic data related to stream water temperature within the Corte Madera Creek watershed 
are few.  The Friends of Corte Madera Creek Watershed, in cooperation with Marin Municipal 
Water District and four local property owners, completed the one-year of water temperature 
monitoring at Phoenix Lake and Ross Creek.  In 2008, surface water temperature in Phoenix Lake 
exceeded preferred water temperature for summer rearing of steelhead (Friends of Corte Madera 
Creek Watershed 2008).  In most Ross Creek locations during the spring of 2008, surface water 
temperature was consistently within the appropriate range for steelhead; however, surface flow 
of those portions of Ross Creek dried by mid-May.  Rich (2000) reports that limiting factors for 
trout production within the watershed are lack of streamflows and high water temperatures.  
Threats contributing significantly to this condition include: Residential and Commercial 
Development; and Roads and Railroads. 
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Water Quality:  Turbidity or Toxicity 
Systematic data related to stream turbidity or toxicity within the Corte Madera Creek watershed 
are not available.  However, several factors affecting turbidity or toxicity are present within the 
watershed:  incising channel bed, unstable streambanks, reductions of riparian vegetation, and 
high amounts of residential and commercial lands with corresponding high amounts of 
impervious surfaces.  Corte Madera Creek is included on the US Environmental Protection 
Agency’s list of impaired streams in the San Francisco area5.  The reported sources of the impaired 
water quality in this watershed are urban runoff and storm sewers.  Further, the US 
Environmental Protection Agency’s Better Assessment Science Integrating Point & Non-point 
Sources database lists 36 hazardous and solid waste or industrial discharges sites within the Corte 
Madera Creek watershed.  Threats contributing significantly to this condition include: Channel 
Modification; Residential and Commercial Development; and Roads and Railroads.  
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High (See Corte 
Madera CAP Results).  Recovery strategies will likely focus on ameliorating threats rated as High; 
however, some strategies may address Medium and Low threats when the strategy is essential to 
recovery efforts.   
 
Channel Modification 
Much of the Corte Madera Creek watershed has experienced channel modifications, including 
straightening, streambank hardening, channel realignment, filling and piping, and leveeing.  The 
most significant channel modification in this watershed is the Corps’ flood control channel (Unit 
IV), completed in 1971, which begins in Ross and continues 4.5 miles to San Pablo Bay.  These 
modifications, combined with other landscape altering practices, have destroyed estuarine 
habitat, disconnected streams from their floodplains, and constrained natural fluvial and 
geomorphic processes that create and maintain instream and riparian habitat that support viable 
steelhead populations. 
 
Residential and Commercial Development 
Residential and commercial development is present and exerting adverse impacts on steelhead 
and aquatic habitat in the Corte Madera Creek watershed.  There are several neighboring 
communities within the watershed: Fairfax, Sleepy Hollow, San Anselmo, Ross, Kentfield, 
Greenbrae, Larkspur, and Corte Madera.  The density of people within those communities ranged 
from 798 people per square mile in Sleepy Hollow to 4,608 people per square mile in San 

                                                           
5http://oaspub.epa.gov/tmdl/attains_waterbody.control?p_list_id=CAR206.200CORTE%20MADERA%20CR&p_cycle=2002&p
_report_type= 
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Anselmo6.  Future moderate human population growth is anticipated in this watershed (MCCDA 
2007).  During the 2010 census, the average density of housing units per square mile in 
communities within the watershed ranged from 290 in Sleepy Hollow to 2,069 in San Anselmo.  
Housing density is high (greater than 2 units per acre) throughout much of the watershed, 
particularly in the Ross Valley.  The urbanized portions of the watershed are expressed on much 
of the valley floor, particularly in the Ross Valley and lower watershed.  Intensive and 
widespread urban development has increased the impervious surface area, greatly impacting 
hydrology as well as the pollutant level within the aquatic environment, and impaired instream 
conditions.   
 
Roads and Railroads 
Roads are a significant threat for all lifestages of steelhead in the Corte Madera Creek watershed.  
Road networks within the Corte Madera Creek watershed are largely paved systems associated 
with urban development, and represent a significant source of the total impervious surface within 
the basin.  The Corte Madera Creek watershed has a high density of roadways:  9.0 miles of roads 
per square mile of watershed area and a high concentration of roads within riparian zones (8.8 
miles of roads per square mile of 100 meter riparian buffer) (NMFS GIS).  Roadways in the Corte 
Madera Creek watershed amplify storm flow intensity and duration during precipitation events, 
deliver road-born pollution (e.g., oils, urban runoff, fine sediment, etc.) directly to the aquatic 
system, and necessitate culverts and other structures that obstruct steelhead migration. 
 
Water Diversion and Impoundments 
The most significant diversion and impoundment within the watershed is Phoenix Dam and 
reservoir.  Additionally, there are smaller weirs and dams in the watershed.  These dams and 
weirs affect all lifestages of steelhead and instream habitat by blocking passage, limiting 
migration periods, and altering hydrology and sediment transport rates. 
 
In addition, there are a number of private wells in Ross Valley which may contribute to 
intermittent flows in formerly perennial streams (e.g., lower Ross Creek) (L Williams, Marin 
County Public Works, personal communication, 2014).   These effects are worse under drought 
conditions, when residents may draw on well water for irrigation (L Williams, Marin County 
Public Works, personal communication, 2014).   
 

Limiting Stresses, Lifestages, and Habitats 
Threat and stress analyses within the CAP workbook suggest that all lifestages are limited by 
impaired conditions within the Corte Madera Creek watershed.  Primary factors contributing to 

                                                           
6 http://factfinder2.census.gov/ 
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habitat limitations and limited steelhead abundance are extensive watershed development for 
urban land-uses, including channel modification and roads.  These land-uses have contributed to 
loss of floodplain connectivity, impaired watershed hydrology, and reduced and simplified 
instream habitat complexity.  Many partial barriers to steelhead movement are found throughout 
the Corte Madera Creek watershed, too.  Also, because of residential and commercial 
development, the amount of riparian vegetation and large woody debris are greatly reduced.  
These stresses identified in this paragraph affect all lifestages of steelhead. 
 

General Recovery Strategy 
In general, recovery strategies will focus on improving conditions and ameliorating stresses and 
threats discussed in the previous paragraph.  Recovery actions should target addressing habitat 
constraints within stream reaches with high potential to benefit steelhead recovery, and should 
consider mechanisms to increase hydraulic and floodplain connectivity, increase and improve 
riparian vegetation and large woody debris retention and recruitment, and to improve passage 
within the watershed.  Other strategies that address other stresses or threats to steelhead or its 
habitat may also be developed where their implementation is critical to restoring properly 
functioning habitat conditions within the watershed. 
 
Passage  
Passage barriers downstream of Phoenix Dam should be systematically and opportunistically 
remediated.   
 
Reservoir Reoperation to Benefit All Lifestages of Steelhead 
Phoenix Lake should be operated in such a manner as to benefit all lifestages of steelhead.  
Considerations should include, but not be limited to: water temperature, flow velocity, ramping 
rates (as necessary to prevent egg scour, or displacement or stranding of juveniles), sediment 
transport, channel maintenance, instream habitat, adult and smolt migratory cues, and, to the 
greatest degree possible, providing a natural (unimpaired) hydrograph.   
 
Minimize Diversions and Diversion Effects Downstream of the Reservoir 
The effects of diversion operations downstream of Phoenix Dam should be evaluated.  If these 
operations are found to be detrimental to steelhead or their habitat, they should be either curtailed 
or re-operated to benefit all steelhead lifestages. 
 
Side Channel and Floodplain Reconnection 
Where not limited by existing development, efforts should be made to reconnect floodplain 
habitat and increase channel complexity by reconnecting side channel habitat with the active 
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stream channel.  When possible, existing development should be retrofitted to restore 
connectivity between streams and adjacent floodplain and flood bench habitat, and to allow for 
natural channel functions. 
 
Improve Sediment Transport 
Restoration efforts should focus on providing channel maintenance/forming flows necessary to 
mobilize bedload material throughout the watershed, provide suitable gravel material from 
upstream sources, and remove/remediate structures and areas of the stream that impair sediment 
transport processes.   
 
Increase Instream Habitat and Cover, and Increase Instream Channel Complexity  
Instream habitat and cover should be improved.  Methods may include placing large woody 
debris, rock weirs, and boulders within affected reaches.  All structures should be designed to 
function within the known range of flows at any given project site in order to provide for the 
needs of all steelhead lifestages. 
 
Increase Instream Shelter Ratings and Pool Volume 
Due largely to an absence of LWD and limited channel complexity, shelter and cover ratings are 
Low within much of the watershed.  Where applicable, restoration efforts should incorporate 
instream wood/boulder structures into degraded reaches to improve habitat complexity and 
shelter availability. 
 
Improve Water Quality  
Efforts should be made to improve water quality.  In particular, efforts should focus on limiting 
or treating urban runoff and limiting input of debris and toxic substances. 
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        CCC Steelhead Corte Madera Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good Current Indicator 

Measurement 
Current 
Rating 

1 Adults Condition Habitat 
Complexity 

Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Large Wood 
Frequency (BFW 
10-100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Pool/Riffle/Flatwat
er Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

<50% of streams/ 
IP-km (>30% Pools; 
>20% Riffles) 

Poor 

      Habitat 
Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of streams/ 
IP-km (>80 stream 
average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-75 

Fair 

      Passage/Migration Passage at Mouth 
or Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

0% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined <50% Response 
Reach Connectivity Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains severity 
score of 3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

<1 spawner per IP-
km to < low risk 
spawner density 
per Spence (2008) 

Poor 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-75 

Fair 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

      Sediment Gravel Quality 
(Bulk)  

>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% (0.85mm) 
and <30% (6.4mm) Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores of 
1  2) 

Fair 

3 Summer Rearing 
Juveniles Condition Estuary/Lagoon Quality  Extent  Impaired/non-

functional 
Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat 
Complexity 

Large Wood 
Frequency 
(Bankfull Width 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Large Wood 
Frequency 
(Bankfull Width 
10-100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

50% to 74% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

75% to 89% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

>90% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

<50% of streams/ 
IP-km (>49% of 
pools are primary 
pools) 

Poor 

      Habitat 
Complexity 

Pool/Riffle/Flatwat
er Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

<50% of streams/ 
IP-km (>30% Pools; 
>20% Riffles) 

Poor 

      Habitat 
Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of streams/ 
IP-km (>80 stream 
average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude 
of Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 IP 
km 

0.01 - 1 
Diversions/10 IP 
km 

0 Diversions 
1.1 - 5 
Diversions/10 IP-
km 

Fair 

      Passage/Migration Passage at Mouth 
or Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy; 
>85% where 
coho IP 
overlaps) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy; 
>85% where 
coho IP 
overlaps) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy; 
>85% where 
coho IP 
overlaps) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy; 
>85% where 
coho IP 
overlaps) 

50% to 74% of 
streams/ IP-km 
(>70% average 
stream canopy; 
>85% where coho 
IP overlaps) 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

0% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores of 
1  2) 

Fair 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT; 
<16 C MWMT 
where coho IP 
overlaps) 

50 to 74% IP km 
(<20 C MWMT; 
<16 C MWMT 
where coho IP 
overlaps) 

75 to 89% IP km 
(<20 C MWMT; 
<16 C MWMT 
where coho IP 
overlaps) 

>90% IP km 
(<20 C MWMT; 
<16 C MWMT 
where coho IP 
overlaps) 

<50% IP-km (<20 C 
MWMT; <16 C 
MWMT where 
coho IP overlaps) 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains severity 
score of 3 or lower 

Fair 

    Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 Fish/m^2 Poor 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical Range 

75-90% of 
Historical Range 

>90% of 
Historical Range 

50-74% of 
Historical Range Fair 

4 Winter Rearing 
Juveniles Condition Habitat 

Complexity 

Large Wood 
Frequency 
(Bankfull Width 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat 
Complexity 

Large Wood 
Frequency 
(Bankfull Width 
10-100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Pool/Riffle/Flatwat
er Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

<50% of streams/ 
IP-km (>30% Pools; 
>20% Riffles) 

Poor 

      Habitat 
Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of streams/ 
IP-km (>80 stream 
average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

0% Class 5  6 
across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores of 
1  2) 

Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined <50% Response 
Reach Connectivity Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains severity 
score of 3 or lower 

Fair 

5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat 
Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of streams/ 
IP-km (>80 stream 
average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude 
of Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 IP 
km 

0.01 - 1 
Diversions/10 IP 
km 

0 Diversions >5 Diversions/10 
IP-km Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-75 

Fair 

      Passage/Migration Passage at Mouth 
or Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

50-74% IP-Km (>6 
and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains severity 
score of 3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt abundance 
which produces 
high risk spawner 
density per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious 

Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

10.99% of 
Watershed in 
Impervious 
Surfaces 

Poor 

      Landscape 
Patterns Agriculture  

>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

0% of Watershed 
in Agriculture Very Good 
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      Landscape 
Patterns Timber Harvest  

>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape 
Patterns Urbanization  

>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

61% of watershed 
>1 unit/20 acres Poor 

      Riparian 
Vegetation 

Species 
Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical Species 
Composition 

Fair 

      Sediment 
Transport Road Density  

>3 
Miles/Square 
Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

9.0 Miles/Square 
Mile Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 
Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

8.8 Miles/Square 
Mile Poor 
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  CCC Steelhead Corte Madera Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Low Medium Medium Medium Medium Medium 
2 Channel Modification Very High Very High Very High Very High Very High Very High Very High 
3 Disease, Predation and Competition Medium Low Medium Medium Medium Medium Medium 
4 Hatcheries and Aquaculture        

5 
Fire, Fuel Management and Fire 
Suppression Medium Low Medium Medium Medium Medium Medium 

6 Fishing and Collecting Medium Low Medium Medium Medium Medium Medium 
7 Livestock Farming and Ranching Medium Low Medium Medium Medium Medium Medium 
8 Logging and Wood Harvesting        
9 Mining Medium Low Medium Medium Medium Medium Medium 

10 Recreational Areas and Activities Medium Low Medium Medium Medium Medium Medium 
11 Residential and Commercial Development Very High Very High Very High Very High Very High Very High Very High 
12 Roads and Railroads Very High Very High Very High Very High Very High Very High Very High 
13 Severe Weather Patterns Very High High Very High Very High Very High High Very High 
14 Water Diversion and Impoundments Medium Low High Medium Medium Medium Medium 
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Corte Madera Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CMC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
1.1.1

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

CMC-CCCS-
1.1.1.1 Action Step Estuary

Evaluate all floodgates located within the tidal portion of the stream and determine 
the feasibility of re-claiming historic tidal slough habitat. 3 10 Cities, Marin County, MMWD

CMC-CCCS-
1.1.1.2 Action Step Estuary

Identify locations to install habitat complexity features to enhance steelhead estuary 
rearing conditions. 3 10 Cities, Marin County, MMWD

CMC-CCCS-
1.1.1.3 Action Step Estuary Develop and implement estuary rehabilitation and enhancement strategies. 3 10 Cities, Marin County,  MMWD
CMC-CCCS-
1.1.2

Recovery 
Action Estuary Increase and enhance habitat complexity features

CMC-CCCS-
1.1.2.1 Action Step Estuary

Evaluate, and if feasible implement restoration projects that integrate upland and 
intertidal habitats. 3 10 Cities, Marin County, MMWD

CMC-CCCS-
1.1.2.2 Action Step Estuary

Evaluate and implement, where feasible, programs to enhance native benthic flora 
and fauna (such as native bivalves) to reduce habitat related effects of non-native 
invasive species. 3 15 Cities, Marin County, MMWD

CMC-CCCS-
1.1.2.3 Action Step Estuary

Evaluate and implement, where feasible, programs to enhance native riparian and 
wetland flora to reduce habitat related effects of past or present land-uses. 3 15 Cities, Marin County,  MMWD

CMC-CCCS-
1.1.2.4 Action Step Estuary

Restore areas of tidal marsh in diked and muted tidal marsh areas throughout the 
watershed. 3 15

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD

CMC-CCCS-
1.1.2.5 Action Step Estuary

Use only native plant species in restoration, inspecting all live restoration and 
construction materials for aquatic invasive species and cleaning all equipment prior 
to and post restoration/construction. 2 15

Cities, FHWA, Friends of Corte 
Madera Creek, Marin County,  
MMWD

CMC-CCCS-
1.1.2.6 Action Step Estuary

Monitor all restoration projects to identify success of techniques.  Also, when 
unsatisfactory results are identified, implement responses to address causes of poor 
results. 3 25

Cities, FHWA, Marin County, 
Marin RCD

CMC-CCCS-
1.1.2.7 Action Step Estuary

Identify and provide recommendations for potential rehabilitation sites that have 
been altered by dredging and diking. 3 10 Cities, Marin County, MMWD

CMC-CCCS-
1.1.3

Recovery 
Action Estuary Reduce toxicity and pollutants

CMC-CCCS-
1.1.3.1 Action Step Estuary

Evaluate water quality conditions (salinity, dissolved oxygen, temperature) in 
potential steelhead estuary rearing areas. 3 10 Cities, Marin County, MMWD

CMC-CCCS-
1.1.3.2 Action Step Estuary

Implement tidal restoration projects that help capture and provide treatment of 
upland runoff. 3 25 Cities, Marin County,  MMWD

CMC-CCCS-
1.1.3.3 Action Step Estuary

Plan and implement Total Maximum Daily Load plans for known pollutant 
impairments. 3 10

Cities, Marin County, MMWD, 
SWRCB, US EPA

CMC-CCCS-
1.1.3.4 Action Step Estuary Plan and implement structural solutions to reduce urban storm runoff pollutant loads. 3 25

Cities, FHWA, Friends of Corte 
Madera Creek, Marin County,  
MMWD

CMC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

CMC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify the floodplain activation flow which is the  smallest flood pulse event that 
initiates substantial beneficial ecological processes when associated with floodplain 
inundation (Williams et al. 2009). 3 5 MMWD

CMC-CCCS-
2.1.2

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

CMC-CCCS-
2.1.2.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in modified 
channel areas. 3 5

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD

CMC-CCCS-
2.1.2.2 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches. 3 10

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD

CMC-CCCS-
2.1.2.3 Action Step

Floodplain 
Connectivity

Evaluate undeveloped and developed floodplain areas in efforts to identify 
rehabilitation and habitat enhancement sites with emphasis on increasing floodplain 
habitat. 3 10

Cities, Marin County,  MMWD, 
NBWA

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Corte Madera Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CMC-CCCS-
2.1.2.4 Action Step

Floodplain 
Connectivity

Encourage willing landowners to restore historical floodplains or offchannel habitats 
through conservation easements, etc. 3 15

Cities, Marin County,  MMWD, 
NBWA, Private Landowners

CMC-CCCS-
2.1.2.5 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target velocity refuge for 
migrating salmonids  and winter rearing habitat for juvenile steelhead. 2 25

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve passage flows

CMC-CCCS-
3.1.1.1 Action Step Hydrology

Reduce impacts of impaired hydrology (reduced pulse-flows, magnitude, duration, 
and timing of freshets) that impair or preclude adult and smolt passage. 1 5

Cities, Marin County, MMWD, 
NBWA

CMC-CCCS-
3.1.1.2 Action Step Hydrology

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for steelhead. 3 10

Cities, Marin County, MMWD, 
NBWA

CMC-CCCS-
3.1.2

Recovery 
Action Hydrology Improve flow conditions

CMC-CCCS-
3.1.2.1 Action Step Hydrology

Increase the amount of available spawning and rearing habitat by improving instream 
flow conditions below Phoenix Lake on Ross Creek. 1 5

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
3.1.2.2 Action Step Hydrology Release water from Phoenix Lake to augment flows in Corte Madera Creek. 2 20

CDFW, MMWD, NBWA, 
NMFS

CMC-CCCS-
3.1.2.3 Action Step Hydrology Identify and maximize opportunities for aquifer recharge. 3 25

Cities, Marin County, MMWD, 
NBWA, Private Landowners

CMC-CCCS-
3.1.2.4 Action Step Hydrology Develop and implement a water use plan ensuring base-flow sustainability. 3 10 Cities, Marin County, MMWD
CMC-CCCS-
3.1.2.5 Action Step Hydrology

Require streamflow gaging devices to evaluate impairment to current streamflow 
conditions. 2 5 Cities, Marin County,  MMWD

CMC-CCCS-
3.1.2.6 Action Step Hydrology

Implement conjunctive use of water for water projects whenever possible to maintain 
or restore steelhead habitat. 2 5 Cities, Marin County,  MMWD

CMC-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

CMC-CCCS-
5.1.1.1 Action Step Passage

Continue to identify high priority barriers and restore passage per NMFS' Guidelines 
for Salmonid Passage at Stream Crossings (NMFS 2001). 2 5

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD, 
NBWA, NMFS

CMC-CCCS-
5.1.1.2 Action Step Passage

Evaluate the feasibility and benefit of providing passage (both adult immigration and 
adult/smolt emigration) to the stream reaches located upstream of Phoenix Lake on 
Ross Creek. 1 5

Cities, Marin County,  MMWD, 
NMFS

CMC-CCCS-
5.1.1.3 Action Step Passage

If deemed feasible and beneficial, evaluate and prescribe volitional and non-
volitional passage methodologies at Phoenix Lake Dam. 1 5

Cities, Marin County,  MMWD, 
NMFS

CMC-CCCS-
5.1.1.4 Action Step Passage

Encourage and support the Marin County Flood Control District and the Corps in 
efforts to improve fish passage through the town of Ross. 2 10

CDFW, Marin County Flood 
Control District, NMFS, Town 
of Ross, USACE

CMC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve large wood frequency

CMC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase wood frequency in spawning and rearing areas to the extent that a 
minimum of six key LWD pieces exists every 100 meters in 0-10 meters BFW 
streams. 2 15

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD, 
NBWA

CMC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Develop strategies to optimize hydraulic diversity and habitat complexity when 
implementing/installing LWD structures. 3 10

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD, 
NBWA

CMC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Develop and install seasonal habitat rearing features that achieve optimal 
performance during spring/fall baseflow conditions throughout the watershed. 3 15

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD, 
NBWA

CMC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools
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Corte Madera Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CMC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase the number of primary pools to the extent that more than 40% of summer 
rearing pools meet primary pool criteria (>2.5 feet deep in 1st and 2nd order 
streams; >3 feet in third order or larger streams.) 2 15 Cities, Marin County,  MMWD

CMC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Evaluate, develop, and implement strategies to increase primary pool frequency in 
high priority reaches throughout the watershed. 3 15 Cities, Marin County,  MMWD

CMC-CCCS-
6.1.2.3 Action Step

Habitat 
Complexity

Enhance pool depth: increase depth, cover, and complexity using CDFW protocols 
(SCWLFA 2006). 3 10 Cities, Marin County,  MMWD

CMC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter

CMC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity Evaluate, identify, and improve shelters in pools throughout the watershed. 3 15 Cities, Marin County,  MMWD

CMC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)

CMC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Evaluate, identify, and develop strategies that will encourage riffle habitat formation 
throughout the watershed. 3 10 Cities, Marin County,  MMWD

CMC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

CMC-CCCS-
7.1.1.1 Action Step Riparian

Increase the average stream canopy cover within all current and potential spawning 
and rearing reaches to a minimum of 80%. 2 5

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD, 
NBWA

CMC-CCCS-
7.1.1.2 Action Step Riparian

Identify and implement riparian enhancement projects where current canopy density 
and diversity are inadequate and site conditions are appropriate to; initiate tree 
planting and other vegetation management to encourage the development of a 
denser more extensive riparian canopy. 3 25

Cities, Friends of Corte Madera 
Creek, Marin County, MMWD, 
NBWA

CMC-CCCS-
7.1.1.3 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, etc.), 
prioritize and develop riparian habitat reclamation and enhancement programs 
(CDFG 2004). 3 10

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
7.1.1.4 Action Step Riparian

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
land management activities (roads, cattle, flood control, etc.). 2 25

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
7.1.1.5 Action Step Riparian

Evaluate, design, and implement strategies to rehabilitate native riparian 
communities and encourage large long standing trees. 3 10

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
7.1.1.6 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers. 3 25

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD, 
NBWA

CMC-CCCS-
7.1.1.7 Action Step Riparian

Develop and implement appropriate tree plantings strategies in efforts to rehabilitate 
summer rearing habitat for juvenile steelhead. 2 10

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD, 
NBWA

CMC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

CMC-CCCS-
8.1.1.1 Action Step Sediment

Increase the percentage of pool tail-out embeddness with values of 1s and 2s (See 
NMFS Conservation Action Planning Attribute Table Report) within all spawning 
reaches. 2 15

Cities, Friends of Corte Madera 
Creek, Marin County, MMWD

CMC-CCCS-
8.1.1.2 Action Step Sediment

Evaluate. develop, and implement spawning gravel augmentation programs in 
essential areas. 3 15

CDFW, Cities, Friends of Corte 
Madera Creek, Marin County,  
MMWD, NBWA

CMC-CCCS-
8.1.1.3 Action Step Sediment

Add channel roughness (logs, boulders) in strategic locations to encourage 
spawning tailout formations and gravel sorting. 2 15

CDFW, Cities,  Friends of 
Corte Madera Creek, Marin 
County,  MMWD, NBWA

CMC-CCCS-
8.1.2

Recovery 
Action Sediment Improve gravel quantity and distribution for macro-invertebrate production (food)

CMC-CCCS-
8.1.2.1 Action Step Sediment

Increase stream bed and bank stability using biotechnical materials (vegetation, plant 
fiber, and native wood and rock), where appropriate (SCWLFA 2006). 2 15

CDFW, Cities, Friends of Corte 
Madera Creek, Marin County,  
MMWD, NBWA

CMC-CCCS-
8.1.2.2 Action Step Sediment

Re-mediate upland sources (prevent eroded soils form entering the stream system) 
(SCWLFA 2006). 3 20

Caltrans, CDFW, Cities, 
FHWA, Marin County,  MMWD, 
NBWA
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Corte Madera Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CMC-CCCS-
8.1.2.3 Action Step Sediment

Add channel roughness features (logs, large boulders) to trap cobbles in current and 
potential seasonal reaches. 2 15

CDFW, Cities, Marin County,  
MMWD, NBWA

CMC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
10.1.1

Recovery 
Action Water Quality Reduce toxicity and pollutants

CMC-CCCS-
10.1.1.1 Action Step Water Quality

Address water pollution from non-point sources within the watershed through 
outreach, education and enforcement. 3 10

CDFW, Cities, Friends of Corte 
Madera Creek, Marin County,  
MMWD, NBWA

CMC-CCCS-
10.1.1.2 Action Step Water Quality

Identify and remediate sources of pulses of water originating from human activities 
(e.g. flushing of swimming pools, etc.). 1 10

CDFW, Cities,  Marin County,  
MMWD, NBWA

CMC-CCCS-
10.1.1.3 Action Step Water Quality

Identify nutrient loading sources causing poor water quality conditions for steelhead 
and implement strategies for remediating or avoiding future inputs of pollution to 
watershed streams. 3 10

CDFW, Cities,  Friends of 
Corte Madera Creek, Marin 
County,  MMWD, NBWA

CMC-CCCS-
10.1.1.4 Action Step Water Quality

Avoid, or at a minimum minimize, the use of commercial and industrial products 
(e.g., pesticides) with high potential for contamination of local waterways. 2 10

CDFW, Cities,  Friends of 
Corte Madera Creek, Marin 
County,  MMWD, NBWA

CMC-CCCS-
10.1.1.5 Action Step Water Quality

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 25

Caltrans, CDFW, Cities, 
Friends of Corte Madera 
Creek, Marin County,  MMWD, 
NBWA, NMFS

CMC-CCCS-
10.1.1.6 Action Step Water Quality Identify and fix septic systems contributing to high nutrient loading. 3 10

CDFW, Cities, Friends of Corte 
Madera Creek, Marin County,  
MMWD, NBWA

CMC-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream temperature conditions

CMC-CCCS-
10.1.2.1 Action Step Water Quality

Implement comprehensive evaluation and monitoring program to determine areas 
where poor riparian habitat is contributing to increased water temperatures limiting 
juvenile steelhead survival and aquatic habitat potential. 3 10

CDFW, Cities, Friends of Corte 
Madera Creek, Marin County,  
MMWD, NBWA

CMC-CCCS-
10.1.2.2 Action Step Water Quality

Rehabilitate or restore riparian corridor conditions within all current and potential high 
value habitat summer rearing areas. 3 10

CDFW, Cities, Friends of Corte 
Madera Creek, Marin County,  
MMWD, NBWA

CMC-CCCS-
10.1.2.3 Action Step Water Quality

Develop and implement appropriate tree plantings strategies in efforts to rehabilitate 
summer rearing habitat for juvenile steelhead. 3 10

CDFW, Cities,  Friends of 
Corte Madera Creek, Marin 
County,  MMWD, NBWA

CMC-CCCS-
10.1.3

Recovery 
Action Water Quality Reduce turbidity and suspended sediment

CMC-CCCS-
10.1.3.1 Action Step Water Quality

Where feasible, utilize native plants and bioengineering techniques to stabilize 
banks. 3 25

CDFW, Cities, Friends of Corte 
Madera Creek, Marin County,  
MMWD, NBWA

CMC-CCCS-
10.1.3.2 Action Step Water Quality

Identify and implement strategies to reduce landslide hazard areas and other 
upslope sources of fine sediment (hillslope hollows, deep-seated landslides, etc.). 3 10

CDFW, Cities, Marin County,  
MMWD, NBWA

CMC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

CMC-CCCS-
11.1.1.1 Action Step Viability

Conduct a comprehensive assessment of watershed processes (e.g., hydrology, 
geology, fluvial-geomorphology, water quality, and vegetation), instream habitat, and 
factors limiting steelhead production. 3 10

CDFW, Cities, Marin County,  
MMWD

CMC-CCCS-
11.1.1.2 Action Step Viability

Conduct periodic, standardized spawning surveys to estimate adult abundance in 
the watershed. 3 25

CDFW, Cities,  Marin County,  
MMWD

CMC-CCCS-
11.1.1.3 Action Step Viability Conduct habitat surveys to monitor change in key habitat variables. 3 25

CDFW, Cities, Marin County,  
MMWD

CMC-CCCS-
11.1.1.4 Action Step Viability Initiate smolt outmigration study and develop smolt abundance estimates. 2 10

CDFW, Cities, Marin County,  
MMWD

CMC-CCCS-
11.1.1.5 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. 3 25

CDFW, Cities, Marin County,  
MMWD

CMC-CCCS-
11.1.1.6 Action Step Viability

Improve conditions for steelhead through supporting enforcement of environmental 
laws and regulations.  3 25

CDFW, Cities, Marin County,  
MMWD, NMFS OLE
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Corte Madera Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CMC-CCCS-
11.1.1.7 Action Step Viability Encourage Marin RCD to expand their area of interest to include east Marin. 3 5 Marin RCD, NMFS
CMC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

CMC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Flood control projects or other modifications facilitating new development (as 
opposed to protecting existing infrastructure) should be avoided. 3 25

Cities, Marin County, MMWD, 
NBWA

CMC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Review channel modification activities to prevent or minimize future impediments 
blocking access to off channel habitat used by salmonids as refuge and winter 
rearing habitat during high stream flows and for possible habitat loss. 2 25

Cities, Marin County, MMWD, 
NBWA

CMC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Improve channel capacity and habitat quality by incorporating measures identified in 
the Marin County Public Works Critical Reach Analysis (2011). 2 10

CDFW, Cities, Marin County, 
NBWA, NMFS, USACE

CMC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (altered pool complexity and/or 
pool, riffle ratio)

CMC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or features 
to create salmonid habitat diversity. 2 15

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Ensure future retention and recruitment of large woody debris and root wads to 
rehabilitate existing stream complexity, pool frequency, and depth. 3 15

Cities, Marin County, MMWD, 
NBWA

CMC-CCCS-
13.1.2.3 Action Step

Channel 
Modification

Protect existing natural channel reaches from channelization and enhance winter 
refuge and seasonal habitat features where appropriate. 2 15

Cities, Marin County, MMWD, 
NBWA

CMC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduce large wood and/or 
shelter)

CMC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

All proposed levees should be designed to account for minimal maintenance 
associated with an intact and functioning riparian zone. 3 25

Cities, Marin County, MMWD, 
NBWA

CMC-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Identify locations where channel modification, including existing flood control 
projects, has resulted in decreased shelter, LWD frequency, and habitat complexity, 
and develop and implement site specific plans to improve these conditions.  
Consider flow rates and discharges when designing LWD and shelter enhancement 
features.  2 15

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Incorporate velocity refuge habitat features in all future and existing engineered and 
modified channels. 2 20

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Prevent or minimize any future removal of habitat forming structures (LWD, 
boulders, vegetation, etc.) in natural waterways. 3 15

Cities, Marin County, MMWD, 
NBWA

CMC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to stream hydrology (impaired water flow)

CMC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter flows. 2 15

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
18.1 Objective Livestock

Address the present of threatened destruction, modification or curtailment of 
the species habitat or range

CMC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

CMC-CCCS-
18.1.1.1 Action Step Livestock

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to provide future recruitment of large wood and 
other shelter components. 3 10

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD, 
Private Landowners

CMC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

CMC-CCCS-
18.1.2.1 Action Step Livestock

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to reduce sediment 
sources and improve riparian habitat within the watershed. 3 10 Cities, Marin County,  NRCS

CMC-CCCS-
18.1.2.2 Action Step Livestock

Maintain adequate stream corridor buffers to filter and prevent fine sediment input 
from entering streams of the watershed. 2 25

Cities, Marin County,  MMWD, 
Private Landowners

CMC-CCCS-
18.1.2.3 Action Step Livestock

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 3 15

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD, 
NMFS

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Corte Madera Creek 486



Corte Madera Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CMC-CCCS-
18.1.3

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

CMC-CCCS-
18.1.3.1 Action Step Livestock Reduce discharge of chemical effluent and fertilizer related to agricultural practices. 2 25

Cities, Marin County,  MMWD, 
Private Landowners

CMC-CCCS-
18.1.4

Recovery 
Action Livestock Prevent or minimize alterations to riparian species composition and structure

CMC-CCCS-
18.1.4.1 Action Step Livestock

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
agricultural activities. 3 25

Cities, Marin County, MMWD, 
NBWA, Private Landowners

CMC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to the estuary (impaired quality and extent)

CMC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Reduce or prevent habitat modification that impairs habitat conditions affecting 
juveniles by minimizing adverse effects of future development in and around the bay.  
When development is planned, implement projects that incorporate elements to 
protect and enhance habitat. 3 25

Cities, Marin County, MMWD, 
NBWA

CMC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Curtail further development in active wetlands through zoning restrictions, county 
master plans and other Federal, State, and county planning and regulatory 
processes, and land protection agreements. 3 25

Cities, Marin County, USACE, 
USEPA

CMC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development

Increase monitoring and enforcement of illegal bank or shoreline stabilization 
activities. 2 15

CDFW, Cities, Marin County, 
MMWD, NMFS OLE

CMC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

CMC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Minimize new development, or road construction within floodplains, riparian areas, 
unstable soils or other sensitive areas. 3 25 Cities, FHWA, Marin County

CMC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Conserve open space in un-fractured landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements. 3 15 Cities, Marin County, MMWD

CMC-CCCS-
22.1.3

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

CMC-CCCS-
22.1.3.1 Action Step

Residential/
Commercial 
Development

Minimize the future use of commercial and industrial products (e.g., pesticides) with 
high potential for contamination of local waterways. 3 25

Cities, Marin County,  MMWD, 
SWRCB

CMC-CCCS-
22.1.3.2 Action Step

Residential/
Commercial 
Development

Upgrade existing stormwater systems into a spatially distributed discharge network 
(rather than a few point discharges). 3 15

Cities, FHWA, Marin County, 
MMWD

CMC-CCCS-
22.1.3.3 Action Step

Residential/
Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 3 25

Caltrans, Cities, FHWA, Marin 
County,  MMWD, NBWA

CMC-CCCS-
22.1.4

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

CMC-CCCS-
22.1.4.1 Action Step

Residential/
Commercial 
Development Avoid or minimize new development within 100-year floodprone zones. 3 25 Cities, Marin County, MMWD

CMC-CCCS-
22.1.4.2 Action Step

Residential/
Commercial 
Development

Rehabilitate areas where existing and dilapidated infrastructure impairs the quality of 
floodplain and winter rearing for habitat for steelhead within the watershed. 2 10

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
22.1.4.3 Action Step

Residential/
Commercial 
Development

Recalculate 100-year flood interval that takes into consideration global climate 
change and rising sea levels. 3 10

Cities, FHWA, Marin County,  
MMWD

CMC-CCCS-
22.1.5

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)
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Corte Madera Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CMC-CCCS-
22.1.5.1 Action Step

Residential/
Commercial 
Development Encourage and identify opportunities for on-site rain retention facilities. 2 15

Cities, Friends of Corte Madera 
Creek, Marin County,  MMWD, 
NBWA, NMFS

CMC-CCCS-
22.1.5.2 Action Step

Residential/
Commercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways. 3 10

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

CMC-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

CMC-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development

Develop policy and guidelines that address land conversion and attempt to minimize 
conversion-related impacts within the aquatic environment. 3 10

Cities, Marin County,  MMWD, 
NBWA

CMC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

CMC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Decommission and or re-locate riparian roads upslope to achieve desirable riparian 
road density criteria (<0.1 to 0.4 Miles/Square Mile). 2 10

Caltrans, Cities, FHWA, Marin 
County

CMC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

CMC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Ensure all future new, repair, and replacement road/stream crossing provide 
unimpaired passage for all steelhead life stages. 2 10

Caltrans, Cities, FHWA, Marin 
County

CMC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) must accommodate 100-year flow event and associated sediment 
transport. 3 10

Caltrans, Cities, FHWA, Marin 
County, NBWA

CMC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

CMC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) must accommodate 100-year flood flows and associated bedload 
and debris. 3 10

Caltrans, Cities, FHWA, Marin 
County, NBWA

CMC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Utilize best management practices for road construction, maintenance, management 
and decommissioning (e.g., Fishnet 4c County Roads Manual; Hagans & Weaver, 
1994; Oregon Department of Transportation, 1999; Sommarstrom 2002). 2 25

Caltrans, Cities, FHWA, Marin 
County, NBWA

CMC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage.  
Construction should avoid destroying native riparian vegetation or mitigate when 
unavoidable. 3 25

Caltrans, Cities, FHWA, Marin 
County, NBWA

CMC-CCCS-
23.1.3.4 Action Step

Roads/Railroad
s

Minimize the construction of new roads near high value habitat areas or sensitive 
habitat areas. 3 25

Caltrans, Cities, FHWA, Marin 
County, NBWA

CMC-CCCS-
23.1.3.5 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 3 25

Caltrans, Cities, FHWA, Marin 
County

CMC-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

CMC-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 3 25

Caltrans, Cities, FHWA, Marin 
County, NBWA,  Private 
Landowners

CMC-CCCS-
23.1.5

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

CMC-CCCS-
23.1.5.1 Action Step

Roads/Railroad
s

Assess and redesign transportation network to minimize road density and maximize 
transportation efficiency. 3 15

Caltrans, Cities, FHWA, Marin 
County, Marin RCD, NBWA

CMC-CCCS-
23.1.5.2 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 3 25

Caltrans, Cities, FHWA, Marin 
County, NBWA
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Corte Madera Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CMC-CCCS-
23.1.5.3 Action Step

Roads/Railroad
s

Evaluate existing roadways within 200 meters of the riparian corridor, and develop 
plans to decrease the ongoing impacts associated with these roads. 3 10

Caltrans, Cities, FHWA, Marin 
County, NBWA

CMC-CCCS-
23.1.5.4 Action Step

Roads/Railroad
s

Reduce road densities by at least 10 percent over the next 10 years, prioritizing high 
risk areas. 3 10

Caltrans, Cities, FHWA, Marin 
County

CMC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CMC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

CMC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Implement passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 3 25

CDFW, Cities, Marin County,  
MMWD

CMC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment Identify and eliminate depletion of summer base flows from unauthorized water uses. 2 10

CDFW, Cities, Marin County,  
MMWD, SWRCB

CMC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

Identify areas where groundwater pumping or direct stream diversion is impacting 
stream water temperature and summer or fall baseflows. 2 10

Cities, Marin County,  MMWD, 
SWRCB

CMC-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment

Develop strategies to reduce groundwater pumping impacts on summer and fall 
instream water temperatures and baseflows. 2 10 Cities, Marin County,  MMWD

CMC-CCCS-
25.1.1.5 Action Step

Water Diversion
/Impoundment

Continue to prohibit new or increased surface water diversions for existing permit 
holders. 3 25

CDFW, Cities,  Marin County, 
MMWD, SWRCB

CMC-CCCS-
25.1.1.6 Action Step

Water Diversion
/Impoundment

Develop and implement alternative off-channel storage to reduce impacts of water 
diversions during the spring and summer. 3 25

CDFW, Cities, Marin County,  
MMWD, NBWA, Private 
Landowners

CMC-CCCS-
25.1.1.7 Action Step

Water Diversion
/Impoundment

Work with partners to ensure that current and future water diversions (surface or 
groundwater) do not impair water quality conditions in summer or fall rearing 
reaches. 2 25

CDFW, Cities, Marin County,  
MMWD

CMC-CCCS-
25.1.1.8 Action Step

Water Diversion
/Impoundment

Work with SWRCB and landowners to improve survival and migration opportunities 
for all lifestages. 2 25

Cities, Marin County,  MMWD, 
Private Landowners, SWRCB

CMC-CCCS-
25.1.1.9 Action Step

Water Diversion
/Impoundment

Work with SWRCB to take enforcement action to stop unpermitted water diverters to 
ensure adequate water flows in the creek to support natural resources. 2 25

Cities, Marin County,  MMWD, 
Private Landowners, SWRCB

CMC-CCCS-
25.1.2

Recovery 
Action

Water Diversion
/Impoundment

Prevent or minimize alterations to sediment transport (road conditions/density, dams 
etc.)

CMC-CCCS-
25.1.2.1 Action Step

Water Diversion
/Impoundment Evaluate effect of dams and weirs on sediment transportation rates. 3 10

CDFW, Cities, Marin County,  
MMWD, NBWA

CMC-CCCS-
25.1.2.2 Action Step

Water Diversion
/Impoundment Implement actions that minimize adverse effects of dams and weirs. 2 15

CDFW, Cities, Friends of Corte 
Madera Creek, Marin County,  
MMWD, NBWA

CMC-CCCS-
25.1.2.3 Action Step

Water Diversion
/Impoundment

Re-establish natural sediment delivery processes and implement sediment reduction 
activities where necessary. 3 15

CDFW, Cities, Marin County,  
MMWD, NBWA

CMC-CCCS-
25.1.3

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to passage and migration

CMC-CCCS-
25.1.3.1 Action Step

Water Diversion
/Impoundment

Ensure water supply demands can be met without impacting flow either directly or 
indirectly through groundwater withdrawals and aquifer depletion. 2 25 CDFW, Marin County, MMWD

CMC-CCCS-
25.1.3.2 Action Step

Water Diversion
/Impoundment

Adequately screen water diversions to prevent entrainment of all steelhead life 
stages. 3 15

CDFW, Marin County,  
MMWD, NBWA, NMFS
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Corte Madera Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CMC-CCCS-
25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

CMC-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

CMC-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Support the development and implementation of groundwater use or direct diversion 
regulations. 3 15

CDFW, Cities, Marin County,  
MMWD, NMFS

CMC-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Allow all "fisheries flows" (baseflows, and passage, attractant, and channel 
maintenance flows) to bypass or flow through the diversion facilities. 1 5

CDFW, Cities, Marin County, 
MMWD, NBWA, NMFS

CMC-CCCS-
25.2.1.3 Action Step

Water Diversion
/Impoundment Assess, map, and install stream gages on all water diversions (CDFG 2004). 3 5

CDFW, Cities,  Marin County,  
MMWD, NBWA, NMFS

CMC-CCCS-
25.2.1.4 Action Step

Water Diversion
/Impoundment

Prevent and/or minimize the adverse effects of water diversion on salmonid habitat 
by establishing a more natural hydrograph, by-passing adequate downstream flows, 
regulating season of diversion, and promoting and implementing off-stream storage 
solutions (CDFG 2004). 1 5

CDFW, Cities, Marin County,  
MMWD, NBWA, NMFS, 
SWRCB
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Guadalupe River Population 

CCC Steelhead Winter Run 
• Role within DPS:  Independent Population
• Diversity Stratum:  Coastal San Francisco Bay
• Spawner Density Target:  1,800 adults
• Current Intrinsic Potential: 51.9 IP-km

Abundance and Distribution 
The approximately 177 square mile Guadalupe River watershed contains about 70 miles of 
perennial channel (NMFS GIS).  Systematic adult or juvenile fish surveys covering a substantial 
period of time have not been conducted within the Guadalupe River watershed, so accurately 
estimating past adult or juvenile fish abundance is difficult.  However, accounts and reports do 
indicate the historical presence of a sustained steelhead run within the Guadalupe River system, 
although the size of this run may have been somewhat limited by the arid nature of the watershed 
(Leidy et al. 2005).  Migratory barriers restrict current steelhead distribution to approximately 46 
miles of stream channel, limited to mainstem Guadalupe River (formed at the confluence of 
Guadalupe and Alamitos creeks) and its four main tributaries: Los Gatos Creek, Guadalupe 
Creek, Alamitos Creek, and Arroyo Calero (NMFS GIS).  The upstream limits of anadromy on 
Los Gatos Creek, Guadalupe Creek, Alamitos Creek, and Arroyo Calero are: the Camden Avenue 
drop structure, Guadalupe Reservoir, Almaden Reservoir, and Calero Reservoir, respectively. 
Significant additional barriers also exist on Los Gatos Creek upstream of the Camden Avenue 
Drop structure.  Within the Guadalupe River system, year-round flows that sustain current 
steelhead distribution are primarily maintained via releases from Guadalupe, Almaden, 
Lexington, and Calero reservoirs (Santa Clara Valley Water District et al. 2003).   

Leidy et al. (2005) noted O. mykiss distribution within the following creeks currently upstream of 
known anthropogenic barriers to anadromy: Los Gatos Creek and its above-reservoir tributary 
Austrian Gulch; Guadalupe Creek and its below-reservoir tributaries of Pheasant and Hicks 
creeks, and its above-reservoir tributary, Rincon Creek; Alamitos Creek and its above-reservoir 
tributaries of Barrett, and Herbert creeks; and Arroyo Calero, indicating that suitable salmonid 
habitat persists within these reaches.  With the exception of Los Gatos Creek, which would 
require numerous passage projects and stream restorations spanning several miles of channel, 
anthropogenic habitat alterations and migratory barriers within these above-barrier reaches 
remain limited (NMFS GIS), suggesting that they could  support an anadromous steelhead 
population once again if passage were restored.  
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History of Land Use 
A discussion regarding the progression of development and land use within the Guadalupe River 
watershed and the broader Santa Clara Valley is available in SCBWMI (2000).  In general, 
watershed alterations began in the mid to late 1700s with the establishment of Spanish missions 
and settlements in the area; agricultural and light suburban development gradually transitioned 
to more intensive suburban, and then urban development, as the primary land uses within the 
watershed.  Presently, approximately 51% of the watershed by area is developed as urban land 
uses (NMFS GIS).  Most urban development is concentrated within the watershed area 
downstream of the reservoirs on Guadalupe Creek, Alamitos Creek, and Arroyo Calero, and 
downstream of the Camden Avenue drop structure on Los Gatos Creek (see Residential and 
Commercial Development, below) where steelhead presently have access.  Urbanization and 
reservoir operations have important effects on watershed processes, hydrology, passage, and 
instream habitat within the Guadalupe River system.   

Current Resources and Land Management 
By percentage, approximately 92 percent of the Guadalupe River watershed is privately held. 
Approximately 5 percent is a combination of local (city/county) parks and recreational holdings, 
while the remaining 3 percent is federally owned and managed by the U. S. Fish and Wildlife 
Service (NMFS GIS).   

Within the Santa Clara Valley, the Santa Clara Valley Water District (SCVWD) is the primary 
water resource agency.  Within the Guadalupe River watershed, SCVWD provides flood control 
services, performs stewardship duties, and operates water–system infrastructure (including 
Guadalupe Reservoir, Almaden Reservoir, and Calero Reservoir, and numerous instream 
diversion and ground-water recharge facilities).  Additional water-system development occurs 
within the watershed.  Additionally, the SCVWD is in the process of drafting a Habitat 
Conservation Plan [the Three Creeks Habitat Conservation Plan (TC-HCP)] to address current 
and future operations throughout its coverage area, including the Guadalupe River system, 
which limits conditions for steelhead, as well as a host of Federal and state-listed and special-
concern species.  The schedule for finalizing and implementing the TC-HCP is uncertain at the 
time of this assessment; NMFS and SCVWD are currently involved in ongoing discussions 
towards the goal of a plan that will improve instream conditions for steelhead.  

Resource management within the basin, including survey and instream restoration efforts, is 
largely carried out by SCVWD.  However, a host of public interest groups, including Santa Clara 
Valley Audubon Society, CLEAN South Bay, Santa Clara County Creeks Coalition, and the 
California Nature Conservancy, are active within the Guadalupe River watershed.  For more 
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information on the organizations active in Guadalupe River Watershed see SCBWMI (2000) and 
SCBWMI (2003). 

Salmonid Viability and Watershed Conditions 
The following habitat attributes were rated Poor through the CAP process: passage/migration, 
sediment, velocity refuge, water quality, viability, sediment, estuary/lagoon, hydrology, habitat 
complexity, landscape patterns, and sediment transport.  Recovery strategies will typically focus 
on ameliorating these habitat indicators, although strategies that address other indicators may 
also be developed where their implementation is critical to restoring properly functioning habitat 
conditions within the watershed. 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Guadalupe River CAP Viability Table results are provided below. 
Recovery strategies will focus on improving these conditions. 

Water Quality:  Turbidity or Toxicity 
Water quality is limiting steelhead survival in the Guadalupe River watershed.  Entrix (2000) 
identifies water quality as a primary factor constraining habitat quality in the Guadalupe River. 
Furthermore, the United States Environmental Protection Agency (USEPA) lists the Guadalupe 
River, Alamitos Creek, Guadalupe Creek, Calero Reservoir, and Guadalupe Reservoir as 
impaired waterbodies and also lists Los Gatos Creek as a threatened waterbody1.  Water quality 
is impaired by debris, metals (other than mercury), mercury, pesticides, and unknown toxicity. 
Several water quality attainment measures are currently threatened, including cold freshwater 
habitat and groundwater recharge, and likely affect steelhead distribution and survival. 
Additionally, historic mercury mining operations in the Guadalupe River watershed have 
resulted in high concentrations of mercury within the system that persist to this day; affecting 
water quality and steelhead condition (see Mining, below). Threats contributing significantly to 
this condition include: Mining, and Roads and Railroads. 

Sediment:  Gravel Quality and Distribution of Spawning Gravels 
Sediment transport, and thereby instream substrate and its ability to support spawning and 
invertebrate food resources, are highly affected by development and water system management 
within the Guadalupe River system.  Generally, overall distribution of high quality stream 
substrate in the watershed is affected by reservoirs that block access to above-reservoir habitat, 
block downstream transport of sediment, and affect sediment transport within downstream 

1 https://www.epa.gov/waterdata/waters-watershed-assessment-tracking-environmental-results-system 
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reaches due to hydrograph alterations.  Additionally, urbanization and flood control projects 
within lower gradient reaches downstream of reservoirs, to which steelhead distribution is 
currently confined, likely result in accumulation of fines that can also impair substrate quality. 
Entrix Inc. (2000)  identifies food productivity and transport as insufficient or constraining in: Los 
Gatos, Alamitos and Calero creeks, and the Guadalupe River.  Threats contributing significantly 
to this condition include: Channel Modification; and Water Diversion and Impoundments. 

Viability:  Density, Abundance, and Spatial Structure 
The presence of significant barriers likely limit abundance and distribution of all lifestages by 
blocking adult migration, limiting smolt outmigration, and constraining up- and down-channel 
movement of juveniles (further discussion on barriers is provided below in Impaired Passage and 
Migration).  Although the Guadalupe River system currently supports a reproducing steelhead 
population and non-migratory O. mykiss persist in upper portions of the watershed (Leidy et al. 
2005; Becker et al. 2007), Leidy et al. (2005) note that substantial alteration of the lower watershed 
for flood control as well as construction of dams and other passage barriers has restricted 
anadromous salmonid habitat in the drainage to a fraction of its original extent . . . [and] the 
steelhead population had declined significantly by 1962 following construction of reservoirs on 
all main tributaries and the construction of a drop structure upstream of Blossom Hill Road 
(Alamitos Drop Structure).  

Recent restoration efforts have reconnected some access within the watershed, likely improving 
the ability of the system to support increased steelhead abundance.  For example, fishway 
installation at the Alamitos Drop Structure (located on the Guadalupe River) and Masson Dam 
(located on Guadalupe Creek) in 1999 and 2000 respectively, has reconnected passage to 17 miles 
of upstream habitat (Nishijima et al. 2009).  Monitoring performed by SCVWD (Nishijima et al. 
2009) has documented passage of steelhead through these structures, and associated spawning 
surveys have identified steelhead redds within upstream reaches (Nishijima et al. 2009).   

Steelhead density estimates within the watershed are limited.  However, summertime 
electrofishing surveys performed downstream of Guadalupe Reservoir in August 2000 resulted 
in site densities of 23 juvenile steelhead per 100 feet (Li 2001), and in the Guadalupe River and 
Guadalupe Creek between 2004 and 2009, densities averaged 23 juvenile steelhead per 100 feet 
(Nishijima 2006; Nishijima et al. 2009).  Additional studies and reports performed by SCVWD 
documenting O. mykiss in the system include fish relocation efforts for construction projects 
(Fields 2011), and trapping studies (Porcella 2002).  Further steelhead density and distribution 
information for the Guadalupe River system is limited, and although O. mykiss are known to 
persist above reservoirs, densities within above-reservoir reaches are not well known.  Threats 
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contributing significantly to this condition include: Channel Modification and Water Diversion 
and Impoundments.  

Habitat Complexity:  Percent Primary Pools and Pool/Riffle/Flatwater Ratios 
Habitat assessment summaries (Entrix Inc. 2000) indicate instream habitat complexity is lacking 
within Los Gatos, Alamitos and Calero creeks, and the Guadalupe River.  Cover and spawning 
habitat availability was rated as Poor or limiting within the Guadalupe River and Alamitos, 
Calero, and Los Gatos creeks, and rearing habitat was rated as limiting for the Guadalupe River 
and Los Gatos Creek (Entrix Inc. 2000).  These impaired stream functions are an effect likely 
associated with reservoir-related hydrology alterations and the high concentrations of 
development within the watershed (see Residential and Commercial Development, below).  Some fair 
to good quality rearing and spawning habitat is present (although in limited quantities) in 
Guadalupe, Pheasant, and Calero creeks (Entrix Inc. 2000). 

Above-reservoir data are limited, but considering that these reaches continue to support O. mykiss 
(Leidy et al. 2005), and above-reservoir development is relatively limited (NMFS GIS), it is likely 
they contain high quality habitat and would suitably support steelhead spawning and rearing.  
Threats contributing significantly to this condition include: Channel Modification; Residential 
and Commercial Development; and Roads and Railroads. 

Hydrology:  Baseflow and Passage Flows 
Primary factors affecting hydrology in the Guadalupe River watershed include flow regulation 
downstream of reservoirs and urbanization (e.g., channelization, increased impervious surfaces, 
and flood control projects).  A historically intermittent stream system, seasonal drying is a 
limiting factor within some reaches of the Guadalupe River watershed.  Current reservoir 
operations provide flows that extend the summer rearing habitat to reaches downstream of 
historical limits.  Threats contributing significantly to this condition include: Channel 
Modification, Residential and Commercial Development, Roads and Railroads, and Water 
Diversions and Impoundments. 

Passage/Migration:  Mouth or Confluence and Physical Barriers 
Numerous passage and migration impairments exist within the Guadalupe River system.  Dams 
and urban development completely block passage to approximately 82 percent of the stream 
miles in the Guadalupe River watershed (NMFS GIS), precluding access to historically important 
spawning and rearing reaches.  Additionally, numerous partial or seasonal barriers exist 
downstream of complete barriers (Cleugh and Mcknight 2002), impairing hydrology, 
constraining adult migration, and limiting juvenile movement throughout the remaining 
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accessible habitat.   Threats contributing significantly to this condition include: Channel 
Modification; Roads and Railroads; and Water Diversions and Impoundments. 

Velocity Refuge:  Floodplain Connectivity 
Floodplain habitat and function within the Guadalupe River is currently impaired, primarily due 
to urbanization and the resulting effects of altered hydrology and channel confinement. 
However, future restoration efforts are expected to improve connectivity between stream channel 
and floodplain habitat in some locations within the Guadalupe River.  Similarly, the installation 
of flood control projects that remediate out-dated flood control methods and incorporate methods 
that allow for steam functions, such as efforts underway to design some reaches of the Upper 
Guadalupe River Flood control Project (Gurin et al. 2010; Philip Williams and Associates and H.T. 
Harvey and Associates 2011) to better allow stream functions, may benefit steelhead by 
improving floodplain connectivity and instream habitat quality.  Since floodplain connectivity 
has in many cases been irretrievably lost due to urbanization, and the overall degraded condition 
is expected to persist throughout much of the system, improvements such as these are critically 
important for recovery of the steelhead population.  Threats contributing significantly to this 
condition include: Channel Modification; Residential and Commercial Development; and Roads 
and Railroads. 

Sediment Transport:  Road Density 
Within the CAP workbook, road density is used to indicate the degree of sediment transport 
alteration within the watershed.  The Guadalupe River watershed has high road densities 
concentrated within urbanized areas downstream of the reservoirs (NMFS GIS).  Altered flow 
patterns and channel alterations, together with reduced sediment supply downstream of the dam 
and fine sediment input both above and below the reservoir, likely affect sediment transport in 
the Guadalupe River system.  Ongoing substrate movement studies and gravel augmentation 
efforts are being performed by SCVWD to aide understanding of, and address, sediment 
transport limitations in the system.  Upstream of reservoirs, sediment transport processes in the 
Guadalupe River watershed are likely minimally altered.  Threats contributing significantly to 
this condition include:  Channel Modification; and Water Diversions and Impoundments. 

Landscape Patterns:  Agriculture, Timber Harvest and Urbanization 
Major landscape disturbance within the Guadalupe River system is primarily associated with 
urban development.  Approximately half of the entire Guadalupe watershed is developed as 
urban land uses (NMFS GIS), with most urbanization concentrated within the watershed area 
downstream of the reservoirs (Lexington, Guadalupe, Almaden, and Calero).  Due to these 
impassable reservoirs, the current spatial extent of urbanization limits the current steelhead 
distribution within the watershed, and steelhead are likely affected to a high degree by altered 
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watershed processes resulting from these landscaped disturbances.  Threats contributing 
significantly to this condition include: Water Diversions and Impoundments. 

Habitat Complexity:  Large Wood and Shelter 
Habitat providing instream cover is limited within the Guadalupe River and Los Gatos, Alamitos, 
and Calero creeks (Entrix Inc. 2000).  Throughout the urbanized reaches downstream of 
reservoirs, many reaches have been armored and channelized to minimize flood risk. 
Furthermore, the large urban interface between the stream environment and upslope areas that 
traditionally supplied LWD has likely impaired wood recruitment to the stream.  Juvenile 
steelhead within these LWD-poor reaches most likely experience reduced summer survival and 
growth due to poor shelter condition.  Threats contributing significantly to this condition include: 
Channel Modification; Residential and Commercial Development; and Roads and Railroads. 

Threats 
The following discussion focuses on those threats that rate as High or Very High (See Guadalupe 
River CAP Results).  Recovery strategies will likely focus on ameliorating High rated threats; 
however, some strategies may address Medium and Low threats when the strategy is essential to 
recovery efforts. 

Channel Modification 
Much of the Guadalupe River system, especially the downstream most reaches, has been 
channelized.  Channel modification, combined with other channel and landscape altering 
practices, has destroyed estuarine habitat, disconnected streams from their floodplains, and 
constrained natural fluvial and geomorphic processes that create and maintain instream and 
riparian habitat that support viable steelhead populations.    

Residential and Commercial Development 
The 2010 census estimated the population within the Guadalupe river watershed area at over 
529,006 individuals; 44% of the watershed has a housing density higher than 1 unit per 20 acres, 
and 21% of the watershed area is developed as urban land uses (NMFS GIS).  Development is 
concentrated within the watershed area downstream of the reservoirs (Lexington, Guadalupe, 
Almaden, and Calero) with 76% of the watershed area downstream of these reservoirs developed 
as urban (NMFS GIS). Intensive and widespread urban development has increased the 
impervious surface area, greatly impacting hydrology as well as the pollutant level within the 
aquatic environment, and impaired instream conditions (passage, instream habitat, hydrology, 
and floodplain connection) necessary for the support of a robust steelhead population.  The 
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current spatial extent of this urbanization traces the current steelhead distribution in the 
Guadalupe River watershed, suggesting that steelhead are likely affected to a high degree. 
 
Roads and Railroads 
Road networks within the Guadalupe River watershed are largely paved systems associated with 
urban development, and represent a significant source of the total impervious surface within the 
basin.  Further, the Guadalupe River watershed has a relatively high concentration of roads 
within riparian zones (4.8 miles of roads per square mile of 100 meter riparian buffer) (NMFS 
GIS).  Roadways in the Guadalupe River system amplify storm flow intensity and duration 
during winter, and deliver road-born pollution (e.g., oils, urban runoff, etc.) directly to the aquatic 
system. 
 
Water Diversion and Impoundments 
The Guadalupe River watershed is highly affected by water management operations.  These 
water management operations affect all lifestages of steelhead by blocking passage, limiting 
migration periods, and altering hydrology and instream habitat.  Lexington, Guadalupe, 
Almaden, and Calero reservoirs, and water diversions downstream of these reservoirs, affect 
hydrology and instream habitat quality.  For further discussion on the effects of water diversion 
and impoundments on the O. mykiss population in the Guadalupe River watershed, see the above 
sections: Sediment Transport:  Road Density; Velocity Refuge:  Floodplain Connectivity; 
Passage/Migration:  Mouth or Confluence and Physical Barriers; Habitat Complexity:  Percent Primary 
Pools and Pool/Riffle/Flatwater Ratios; Sediment:  Gravel Quality and Distribution of Spawning Gravels; 
Viability:  Density, Abundance, and Spatial Structure. 
 
Mining 
Although there are no ongoing mining operations within the Guadalupe River watershed, 
historic mercury mining operations in the upper watersheds of Guadalupe and Alamitos creeks 
have a legacy effect on water quality and instream habitat.  Mercury continues to leach from some 
of the former mining locations, and mercury-laden sediments are present throughout the 
watershed downstream.  These toxic compounds have a continuing impact on ecosystem health2, 
and limit instream conditions for salmonids.  The SCVWD notes that the effects of mercury in the 
water and on fish assemblages are the single largest health concern in the Alamitos Creek 
watershed and throughout the South (San Francisco) Bay.  Through its Stewardship Plan for 
Guadalupe and Alamitos creeks, the SCVWD envisions reducing existing sources and levels of 
mercury contamination. 
 

                                                           
2 http://www.valleywater.org/Services/HealthyCreeksandEcoSystems.aspx 
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Limiting Stresses, Lifestages, and Habitats 
Threat and stress analyses within the CAP workbook suggest that all lifestages are limited by 
impaired conditions within the Guadalupe River watershed.  Primary factors contributing to 
habitat limitations and limited steelhead abundance are extensive watershed development for 
urban, suburban, and commercial land uses, and municipal water system development.  All 
reservoirs within the watershed are complete barriers to migration, and downstream of these 
reservoirs numerous partial barriers exist, affecting movement of adults and juveniles. 
Restoration actions should target addressing habitat constraints within stream reaches with high 
potential to benefit steelhead recovery, and should consider above-reservoir passage in order to 
provide access to important spawning and rearing reaches. 

General Recovery Strategy 

Passage Downstream of Reservoirs 
Passage barriers downstream of reservoirs in the Guadalupe River watershed should be 
systematically and opportunistically remediated.  Passage improvement is of the highest priority 
in the Guadalupe River watershed. 

Passage above Reservoirs 
The above-reservoir reaches were historically important for the support of a robust steelhead 
population within the Guadalupe River system, and the habitat and function of these above-
reservoir reaches cannot be effectively replaced through enhancement of downstream reaches 
due to natural differences in gradient and hydrology between the below- and above-reservoir 
reaches, and the effects of anthropogenic landscape alteration (e.g., urbanization and floodplain 
development) within the below-reservoir reaches.  Reservoirs in the Guadalupe River watershed 
were assessed for passage options and passage is recommended for Lake Almaden and 
Guadalupe Reservoir (See Appendix H for more information).  Biologically sound passage 
programs or volitional passage facilities should be evaluated and implemented. 

Reservoir Reoperation to Benefit All Lifestages of Steelhead 
Reservoirs in the Guadalupe River watershed should be operated in such a manner as to benefit 
all lifestages of steelhead.  Considerations should include, but not be limited to: water 
temperature, flow velocity, ramping rates (as necessary to prevent egg scour, or displacement or 
stranding of juveniles), sediment transport, channel maintenance, instream habitat, adult and 
smolt migratory cues, and, to the greatest degree possible, providing a natural (unimpaired) 
hydrograph.   

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Guadalupe River 499



Minimize Diversions and Diversion Effects Downstream of the Reservoir 
The effects of diversion operations downstream of reservoirs should be evaluated.  If these 
operations are found to be detrimental to steelhead or their habitat, they should be either curtailed 
or re-operated to benefit all steelhead lifestages. 

Assess Imported Water Uses 
A detailed study assessing the effect of imported water on the steelhead population within the 
Guadalupe River watershed should be implemented.  The degree to which this practice affects 
the steelhead population is not well known.  If effects are determined to be detrimental, the study 
should include recommendations to minimize and, where feasible, curtail this practice within the 
Guadalupe River system. 

Side Channel and Floodplain Reconnection 
Where not limited by existing development, efforts should be made to reconnect floodplain 
habitat and increase channel complexity by reconnecting side channel habitat with the active 
stream channel.  When possible, existing development should be retrofitted to restore 
connectivity between streams and adjacent floodplain and flood bench habitat, and to allow for 
natural channel functions. 

Improve Sediment Transport 
Restoration efforts should focus on providing channel maintenance/forming flows necessary to 
mobilize bedload material throughout the watershed downstream of reservoirs and 
impoundments, provide suitable gravel material from upstream sources, and remove/remediate 
structures and areas of the stream that impair sediment transport processes.   

Increase Instream Habitat and Cover, and Increase Instream Channel Complexity  
Instream habitat and cover should be improved.  Methods may include placing large woody 
debris, rock weirs, and boulders within affected reaches.  All structures should be designed to 
function within the known range of flows at any given project site in order to provide for the 
needs of all steelhead lifestages. 

Increase Instream Shelter Ratings and Pool Volume 
Due largely to an absence of LWD and limited channel complexity, shelter and cover ratings are 
Low within much of the Guadalupe River watershed downstream of the reservoirs.  Where 
applicable, restoration efforts should incorporate instream wood/boulder structures into 
degraded reaches to improve habitat complexity and shelter availability. 
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Improve Water Quality  
Efforts should be made to improve water quality throughout the Guadalupe River system.  In 
particular, efforts should focus on limiting or treating urban runoff, remediating mercury mine 
sites and locations with mercury-laden sediments, and limiting input of debris and toxic 
substances. 
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  CCC Steelhead Guadalupe River CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

Fair 

Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 50% of IP-km to 
74% of IP-km Fair 

Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5 
6 across IP-km 

Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" across 
IP-km 

Fair 
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Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80%
Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

Size Viability Density  

<1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

<1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Poor 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

Sediment Gravel Quality (Bulk)  
>17% (0.85mm)
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14%
(0.85mm) and 
<30% (6.4mm) 

<12% 
(0.85mm) and 
<30% (6.4mm) 

>17% (0.85mm)
and >30% 
(6.4mm) 

Poor 

Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

<50% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

Fair 

Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-km 
(>40% average 
primary pool 
frequency) 

Fair 

Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5
Diversions/10
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions >5 Diversions/10 
IP-km Poor 

Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 50% of IP-km to 
74% of IP-km Fair 

Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 
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Riparian Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream 
canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream 
canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-km 
(>70% average 
stream canopy) 

Fair 

Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5 
6 across IP-km 

Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" across 
IP-km 

Fair 

Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km
(<20 C MWMT) 

50 to 74% IP-km 
(<20 C MWMT) Fair 

Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 <0.2 Fish/m^2 Poor 

Viability Spatial Structure  
<50% of 
Historical 
Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical 
Range 

<50% of 
Historical Range Poor 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

Fair 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Guadalupe River 508



Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream
average) 

 <50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5 
6 across IP-km 

Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" across 
IP-km 

Fair 

Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80%
Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

 50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5
Diversions/10
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions >5 Diversions/10 
IP-km Poor 

Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 50% of IP-km to 
74% of IP-km Fair 

Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km 
(>6 and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance 
which 
produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

24.5% of 
Watershed in 
Impervious 
Surfaces 

Poor 
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Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

0.4% of 
Watershed in 
Agriculture 

Very Good 

Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

0% of 
Watershed in 
Timber Harvest 

Very Good 

Landscape Patterns Urbanization  
>20% of 
watershed >1
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

>25% of 
watershed >1
unit/20 acres 

Poor 

Riparian Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

Fair 

Sediment 
Transport Road Density  

>3
Miles/Square 
Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

>3 Miles/Square 
Mile Poor 

Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1
Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

>1 Miles/Square 
Mile Poor 
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CCC Steelhead Guadalupe River CAP Threat Results 

Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low Not Specified Low Low Low Not Specified Low 
2 Channel Modification Very High High Very High Very High Very High High Very High 
3 Disease, Predation and Competition Low Not Specified Low Low Medium Low Low 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

5 
Fire, Fuel Management and Fire 
Suppression Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

6 Fishing and Collecting Medium Not Specified Low Not Specified Low Not Specified Medium 
7 Livestock Farming and Ranching Low Not Specified Low Low Low Not Specified Low 
8 Logging and Wood Harvesting Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 
9 Mining High Not Specified High High High Medium High 

10 Recreational Areas and Activities Medium Not Specified Medium Medium Medium Low Medium 
11 Residential and Commercial Development High High Very High Very High Very High Very High Very High 
12 Roads and Railroads Very High Medium Very High Very High Very High Very High Very High 
13 Severe Weather Patterns Medium Low Medium Medium Medium Low Medium 
14 Water Diversion and Impoundments Very High High Very High Very High Very High Very High Very High 

Threat Status for Targets and Project Very High High Very High Very High Very High Very High Very High 
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Guadalupe River, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

GudR-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

GudR-CCCS-
1.1.1.1 Action Step Estuary

Restore and enhance estuarine habitat; improve complex habitat features; provide 
fully functioning habitat (CDFG 2004).  3 10

Santa Clara Valley Water 
District, USFWS

GudR-CCCS-
1.1.1.2 Action Step Estuary

Evaluate the estuary to determine the degree to which conditions are limiting 
steelhead use; identify key limiting factors, and develop and implement a plan to 
remedy these limiting factors.  3 10

Santa Clara Valley Water 
District, USFWS

GudR-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

GudR-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Develop and implement plans to provide seasonally appropriate flows from 
reservoirs necessary to activate the floodplain (see Restoration- Habitat Complexity, 
Restoration- Hydrology, Threat- Water Diversion/Impoundment). 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Assess floodplain conditions within the Guadalupe River watershed.  Develop and 
implement plans to maintain floodplain connection where existing, and reconnect 
disconnected floodplain habitat where feasible (see Restoration- Habitat Complexity, 
and Restoration- Riparian). 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

To provide stream channel maintenance flows, during winter and spring, implement 
periodic large pulse "maintenance" flows at the full capacity of the outlet works at 
Guadalupe, Almaden, and Calero reservoirs.  When possible, time these flows so 
that they coincide with natural rainfall events (see Appendix E of the May 2003 
Fisheries and Aquatic Habitat Collaborative Effort Draft Settlement Agreement). 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, Santa Clara 
Valley Water District

GudR-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

GudR-CCCS-
3.1.1.1 Action Step Hydrology

Establish and implement a comprehensive stream flow program to improve survival 
at all life stages by improving the spatial and temporal pattern of surface flows 
throughout spawning, rearing, and migration areas (see Objectives, Actions, and 
Action Steps within: Threat- Water Diversion/Impoundment, Restoration- Floodplain 
Connectivity, Restoration- Habitat Complexity, Threat- Channel Modification, and 
Threat- Residential/Commercial Development).   1 10

Santa Clara Valley Water 
District

GudR-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

GudR-CCCS-
5.1.1.1 Action Step Passage

Expedite projects providing improved steelhead passage and stable channel 
conditions.  See the California Department of Fish and Game barrier survey report 
(Cleugh and McKnight 2002), coordinate with Santa Clara Valley Water District, and 
perform more current surveys as needed. 1 5

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
5.1.1.2 Action Step Passage Evaluate existing above-reservoir habitat for its ability to support steelhead. 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
5.1.1.3 Action Step Passage

Perform a passage feasibility study specific to each dam and reservoir.  Almaden 
Reservoir on Alamitos Creek is of highest priority for this action in this watershed.  
Include water system uses, reservoir operations, and both adult immigration and 
adult/smolt emigration passage requirements.  See HDR’s field report prepared for 
the Santa Clara Valley Water District (HDR 2010) for initial reconnaissance efforts.  
Coordinate with NMFS. 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
5.1.1.4 Action Step Passage

Expeditiously implement the most feasible and biologically beneficial reservoir 
passage program(s). 1 100

Santa Clara Valley Water 
District

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Guadalupe River, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GudR-CCCS-
5.1.1.5 Action Step Passage

If beneficial and feasible, acquire funding necessary to ensure the long-term 
operations, and future improvement of reservoir passage program(s). 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
5.1.1.6 Action Step Passage

Develop and implement a long term study program to assess the efficacy of the 
passage program(s).   1 5

Santa Clara Valley Water 
District

GudR-CCCS-
5.1.1.7 Action Step Passage

Maintain and improve passage facilitates associated with the Guadalupe Flood 
Project. 2 50

CDFW, NMFS, Santa Clara 
Valley Water District, USACE

GudR-CCCS-
5.1.1.8 Action Step Passage Return Lake Almaden to stream/riverine conditions. 2 40

Santa Clara Valley Water 
District, USACE

GudR-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency and shelter

GudR-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to improve these conditions.  Consider flow rates and discharges when 
designing LWD and shelter enhancement features.  2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Focus initial efforts within upstream-most accessible reaches, management zones 
and “Cold Water Management Zone(s)” (see Appendix E of the May 2003 Fisheries 
and Aquatic Habitat Collaborative Effort Draft Settlement Agreement). 2 10

Santa Clara Valley Water 
District

GudR-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Perform pre- and post-project monitoring to assess steelhead use within improved 
reaches. 3 10

Santa Clara Valley Water 
District

GudR-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools

GudR-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Identify locations where pool frequency and habitat complexity are limiting, and 
develop and implement site specific plans to improve these conditions.  Consider 
flow rates and discharges when designing pool enhancement features.   2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Perform pre- and post-project monitoring to assess steelhead use within improved 
reaches. 3 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover and species composition

GudR-CCCS-
7.1.1.1 Action Step Riparian

Identify reaches dominated by exotic vegetation, and develop and implement site 
specific plans to restore these reaches. 3 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara

GudR-CCCS-
7.1.1.2 Action Step Riparian

Continue, and expand upon current efforts, including those of Santa Clara Valley 
Water District's Stream Maintenance Program, to remove exotic vegetation 
(including Arundo donax ), and restore these reaches. 3 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
7.1.1.3 Action Step Riparian

Identify reaches suffering from riparian encroachment, and develop and implement 
site specific plans to restore and maintain these reaches.  Consider thinning of 
dense native riparian vegetation as necessary to better allow healthy species- and 
age- composition. 3 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Guadalupe River 514



Guadalupe River, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GudR-CCCS-
7.1.1.4 Action Step Riparian

Develop and implement flow schedules from reservoirs necessary to maintain 
healthy riparian conditions (see Objective, Actions, and Action Steps within: 
Restoration- Hydrology). 2 10

City of Campbell, City of Los 
Gatos, City of Santa Clara, 
Santa Clara Valley Water 
District

GudR-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

GudR-CCCS-
8.1.1.1 Action Step Sediment

Identify sources of sedimentation, and develop and implement a plan to address 
these sources. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
8.1.1.2 Action Step Sediment

Provide flows and instream conditions necessary to provide mobilization and 
maintenance of gravels. 2 10

Santa Clara Valley Water 
District

GudR-CCCS-
8.1.1.3 Action Step Sediment

Perform reach restoration to facilitate gravel “maintenance”.  Include methods such 
as instream restoration, isolation of current on-stream percolation ponds, and a 
gravel placement program.  Include flow schedules necessary for mobilization and 
"maintenance" of gravel quantity and quality suitable for steelhead. 2 5

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
10.1.1

Recovery 
Action Water Quality Improve instream temperature conditions

GudR-CCCS-
10.1.1.1 Action Step Water Quality

Maintain suitable temperatures downstream of reservoirs (see the reservoir rule 
curves that provide for maintenance of a "cold water management zone" 
downstream of Guadalupe Reservoir - Appendix E of the May 2003 Fisheries and 
Aquatic Habitat Collaborative Effort Draft Settlement Agreement). 2 5

Santa Clara Valley Water 
District

GudR-CCCS-
10.1.1.2 Action Step Water Quality

Evaluate the effects of groundwater recharge facilities on stream temperature.  
Develop and implement a plan to address any effects.  Include methods to address 
warming of stream water within restoration plans for these reaches. 2 5

Santa Clara Valley Water 
District

GudR-CCCS-
10.1.1.3 Action Step Water Quality

To aide maintenance of cool instream temperatures, decrease channelization, and 
increase riparian cover (see Restoration - Riparian, and Threat - Channel 
Modification). 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream water quality conditions

GudR-CCCS-
10.1.2.1 Action Step Water Quality

Evaluate point and non-point sources contributing to poor water quality, including 
sources contributing debris, pesticides, and sediment (turbidity); develop and 
implement a plan to address these sources. 2 5

City of Cupertino, City of San 
Jose, City of Santa Clara, 
County of Santa Clara, Santa 
Clara Valley Water District

GudR-CCCS-
10.1.2.2 Action Step Water Quality

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
11.1 Objective Viability Address the inadequacy of existing regulatory mechanisms
GudR-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria
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Guadalupe River, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GudR-CCCS-
11.1.1.1 Action Step Viability

Support (fund) the hiring and retention of dedicated environmental law enforcement 
personnel (i.e., CDFW wardens; park rangers, federal service enforcement agents, 
etc.). 3 10

CDFW, CDFW Law 
Enforcement, City of Campbell, 
City of Los Gatos, City of San 
Jose, City of Santa Clara, 
County of Santa Clara, NMFS 
OLE, Santa Clara Valley Water 
District

GudR-CCCS-
11.2 Objective Viability

Address other natural or manmade factors affecting the species' continued 
existence

GudR-CCCS-
11.2.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

GudR-CCCS-
11.2.1.1 Action Step Viability

Implement a monitoring program to evaluate the performance (population response) 
of recovery efforts. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
11.2.1.2 Action Step Viability

Perform standardized adult upmigration surveys.  Include assessment above 
significant below-reservoir barriers. 2 10

Santa Clara Valley Water 
District

GudR-CCCS-
11.2.1.3 Action Step Viability Perform standardized adult spawning (redd) surveys. 2 10

Santa Clara Valley Water 
District

GudR-CCCS-
11.2.1.4 Action Step Viability Perform standardized smolt outmigration surveys. 2 10

Santa Clara Valley Water 
District

GudR-CCCS-
11.2.1.5 Action Step Viability Perform standardized juvenile rearing surveys. 2 10

Santa Clara Valley Water 
District

GudR-CCCS-
11.2.1.6 Action Step Viability

Monitor population status for response to recovery actions, habitat improvements, 
and recovery action implementation - adjust population and life stage monitoring 
efforts to reflect new habitat improvements and accessible habitat expansions; use 
this information to adapt recovery strategies. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

GudR-CCCS-
13.1.1.1 Action Step

Channel 
Modification Where feasible, implement alternatives to bank hardening; utilize bioengineering. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
13.1.1.2 Action Step

Channel 
Modification

All proposed levees should be designed to account for minimal maintenance 
associated with an intact and functioning riparian zone. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
13.1.1.3 Action Step

Channel 
Modification

When levees are utilized, design to allow maintenance of an intact and functioning 
riparian zone where feasible. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Where riprap and other bank hardening is necessary, integrate other habitat-forming 
features – including large woody debris and riparian plantings and other 
methodologies to minimize habitat alteration effects. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District
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Guadalupe River, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GudR-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
13.1.1.6 Action Step

Channel 
Modification

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
13.1.1.7 Action Step

Channel 
Modification Avoid or minimize the effects from flood control projects on salmonid habitat. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara

GudR-CCCS-
13.1.1.8 Action Step

Channel 
Modification

Evaluate existing and future stream crossings to identify threats to natural hydrologic 
processes.  Replace or retrofit crossings to achieve more natural conditions, and 
improved passage and stream function. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
13.1.1.9 Action Step

Channel 
Modification

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara

GudR-CCCS-
14.1 Objective

Disease
/Predation
/Competition Address disease or predation

GudR-CCCS-
14.1.1

Recovery 
Action

Disease
/Predation
/Competition Prevent or minimize reduced density, abundance, and diversity

GudR-CCCS-
14.1.1.1 Action Step

Disease
/Predation
/Competition

Identify locations within the watershed that support exotic piscivorous fish species, 
and develop and implement a plan to decrease the effects of predation by these 
species.  Consider provision of instream habitat and cover that provides refuge for 
salmonids, and/or the elimination of instream conditions that support and favor exotic 
species. 2 10

CDFW, City of Campbell, City 
of Los Gatos, City of San Jose, 
City of Santa Clara, County of 
Santa Clara, Santa Clara 
Valley Water District

GudR-CCCS-
14.1.1.2 Action Step

Disease
/Predation
/Competition

Continue programs to screen inputs of off-channel water to prevent the introduction 
of exotic, predatory, warm water fishes into the channel from these sources.  
Develop and implement these programs where not in place. 2 100

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
14.1.2

Recovery 
Action

Disease
/Predation
/Competition

Prevent or minimize adverse alterations to riparian species composition and 
structure

GudR-CCCS-
14.1.2.1 Action Step

Disease
/Predation
/Competition

Improve conditions for steelhead by decreasing the effects of exotic vegetation 
within the stream and riparian corridor (see Restoration- Riparian). 3 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
20.1 Objective Mining

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
20.1.1

Recovery 
Action Mining

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

GudR-CCCS-
20.1.1.1 Action Step Mining

Improve conditions for steelhead within the Guadalupe River system by decreasing 
the effects of past mining operations. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District
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Guadalupe River, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GudR-CCCS-
20.1.1.2 Action Step Mining

Evaluate mining areas for contributions to poor water quality, including sources 
contributing sediment (turbidity), and mercury; develop and implement a plan to 
address these sources (see Restoration - Water Quality and Restoration - 
Sediment). 2 5

County of Santa Clara, Santa 
Clara Valley Water District

GudR-CCCS-
21.1 Objective Recreation

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
21.1.1

Recovery 
Action Recreation Rehabilitate and enhance floodplain connectivity

GudR-CCCS-
21.1.1.1 Action Step Recreation

Evaluate the effects of recreational facilities such as bike/pedestrian trails, and road 
crossings that may constrain opportunities to expand channel width and/or reconnect 
floodplain. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara

GudR-CCCS-
21.1.1.2 Action Step Recreation

Develop and implement a plan that remediates existing recreational facilities to allow 
for stream functions, and sites new facilities in such a way that their placement does 
not constrain channel width or floodplain connection (see Restoration- Floodplain 
Connectivity). 2 5

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
21.1.2

Recovery 
Action Recreation Prevent or minimize impairment to riparian species composition and structure

GudR-CCCS-
21.1.2.1 Action Step Recreation

Encourage acquisition and protection of riparian corridors and stream areas, and 
incorporate these areas into existing or new protected areas. 2 100

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Private Landowners, 
State Parks

GudR-CCCS-
21.1.3

Recovery 
Action Recreation Modify or remove physical passage barriers

GudR-CCCS-
21.1.3.1 Action Step Recreation

Identify existing passage barriers within recreational areas and develop and 
implement a plan to remove or remediate these structures. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara

GudR-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
habitat or range

GudR-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to watershed hydrology

GudR-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Improve conditions for steelhead by reducing the density of existing residential and 
commercial development where feasible, and remediating existing development 
contributing to poor stream conditions. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara

GudR-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Upgrade existing stormwater systems into a spatially distributed discharge network 
(rather than a few point discharges). 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara

GudR-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development

Assess and where feasible restore areas where existing infrastructure exists within 
streams, historical floodplains or off channel habitats in any steelhead watersheds.  
Proactively work with landowners. 2 20

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
22.1.1.4 Action Step

Residential
/Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
22.1.1.5 Action Step

Residential
/Commercial 
Development

Improve steelhead survival by minimizing the input of sediment or toxic compounds 
originating from commercial or residential development. 2 10

City of Cupertino, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara
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Guadalupe River, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GudR-CCCS-
22.1.1.6 Action Step

Residential
/Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
22.2 Objective

Residential
/Commercial 
Development Address the inadequacy of existing regulatory mechanisms

GudR-CCCS-
22.2.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to watershed hydrology

GudR-CCCS-
22.2.1.1 Action Step

Residential
/Commercial 
Development

New development should minimize storm-water runoff, changes in duration, or 
magnitude of peak flow. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Sunnyvale, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
22.2.1.2 Action Step

Residential
/Commercial 
Development

Design new development to allow streams to meander in historical patterns; 
protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara

GudR-CCCS-
22.2.1.3 Action Step

Residential
/Commercial 
Development

Design new developments to minimize impacts to unstable slopes, wetlands, areas 
of high habitat value, and similarly constrained sites that occur adjacent to a 
steelhead watercourse. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
22.2.1.4 Action Step

Residential
/Commercial 
Development Minimize new development within riparian zones and the 100 year floodprone zones. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
22.2.1.5 Action Step

Residential
/Commercial 
Development

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment and/or enhancement of natural riparian communities.  Restore 
uplands for watershed processes; restore stream channel and floodplain for 
steelhead use. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
22.2.1.6 Action Step

Residential
/Commercial 
Development Minimize future development in floodplains or off channel habitats. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
22.2.1.7 Action Step

Residential
/Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential development. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GudR-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Evaluate existing roadways within 200 meters of the riparian corridor, and develop 
plans to decrease the ongoing impacts associated with these roads. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Guadalupe River 519



Guadalupe River, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GudR-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Design new roads that minimize impacts to riparian areas and are hydrologically 
disconnected from the stream network. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 10

City of Campbell, City of Los 
Gatos, City of San Jose, City of 
Santa Clara, County of Santa 
Clara, Santa Clara Valley 
Water District

GudR-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

GudR-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 10

CalTrans, City of Campbell, 
City of Los Gatos, City of San 
Jose, City of Santa Clara, 
County of Santa Clara, Santa 
Clara Valley Water District

GudR-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GudR-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

GudR-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

During winter and spring implement moderate winter baseflows to provide adequate 
water depths necessary for upstream and downstream migration 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

During winter and spring implement periodic migrant attractant flows necessary to 
attract adult fish upstream, and encourage outmigration of smolts. 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

To provide stream channel maintenance flows, during winter and spring, implement 
periodic large pulse "maintenance" flows at the full capacity of the outlet works at 
Guadalupe, Almaden, and Calero reservoirs.  When possible, time these flows so 
that they coincide with natural rainfall events. 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment

During summer and fall, manage release rates so that depths and velocities favoring 
fry and juvenile steelhead are provided. 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
25.1.1.5 Action Step

Water Diversion
/Impoundment

Ramp all reservoir releases (flood maintenance releases, fisheries passage 
releases, summer baseflow, and other planned releases) as necessary to minimize 
deleterious effects of flow increases/decreases.  1 5

Santa Clara Valley Water 
District

GudR-CCCS-
25.1.1.6 Action Step

Water Diversion
/Impoundment Design all habitat enhancements to function within the anticipated range of flows. 1 5

CDFW, City of Campbell, City 
of Los Gatos, City of San Jose, 
City of Santa Clara, Santa 
Clara Valley Water District

GudR-CCCS-
25.1.1.7 Action Step

Water Diversion
/Impoundment

Install instream habitat enhancement features designed to increase the quantity and 
quality of fry and juvenile steelhead habitat by creating habitats with depth, velocity, 
and cover components that favor these life stages. 1 5

AC Alliance, Santa Clara 
Valley Water District

GudR-CCCS-
25.1.1.8 Action Step

Water Diversion
/Impoundment

Manage streamfllow and temperature to improve habitat conditions, and mimic 
seasonal variability. 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

GudR-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)
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Guadalupe River, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GudR-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Allow all "fisheries flows" (baseflows, and passage, attractant, and channel 
maintenance flows) to bypass diversion facilities. 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Maintain and operate fish ladders on laddered diversion facilities and bypass flows 
necessary for passage over critical riffles. 1 5

Santa Clara Valley Water 
District

GudR-CCCS-
25.2.1.3 Action Step

Water Diversion
/Impoundment

Perform a detailed study assessing the degree to which imported water is used 
within Guadalupe River system and its effects on the steelhead population.  Develop 
and implement a plan to minimize and, where feasible, curtail the practice of 
discharging imported water within the Guadalupe River system. 1 5

Santa Clara Valley Water 
District
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Novato Creek Population

CCC Steelhead Winter-Run 
• Role within DPS:  Potentially Independent Population
• Diversity Stratum:  Coastal San Francisco Bay
• Spawner Density Target:  1,100 adults
• Current Intrinsic Potential: 28.3 IP-km

Abundance and Distribution 
NMFS is unaware of any estimates of steelhead (Oncorhynchus mykiss) abundance from Novato 
Creek.  However, construction-related fish relocation efforts and limited fish surveys undertaken 
in Novato Creek in recent years (Rich 1997; Fawcett 2000; Leidy et al. 2005; Fawcett 2006; Fawcett 
2009) indicate the continued presence of steelhead.  NMFS assumes that the population of 
steelhead in the Novato Creek watershed is small given the numbers of fish observations reported 
in those reports and the current habitat conditions in Novato Creek and its tributaries.  Becker et 
al. (2007) reports reproducing steelhead from Novato Creek and two of its tributaries: Vineyard 
Creek and Bowman Canyon.  These authors conclude that although steelhead have been observed 
in Arroyo San Jose, another Novato Creek tributary, there isn’t sufficient information to 
characterize the system as supporting a reproducing population.  Further, Becker et al. (2007) 
report observations of steelhead from Arroyo Avichi although they don’t reach a conclusion as 
to whether or not steelhead are reproducing in that Novato Creek tributary.  However, steelhead 
are likely blocked from accessing spawning habitat in Arroyo Avichi by culverts and trash racks 
about ¼ mile from that stream’s confluence with Novato Creek.  Leidy et al. (2005) surveyed 
Pacheco Creek, another Novato Creek tributary, and observed no steelhead.  Although that was 
only one survey, the current habitat in much of Pacheco Creek is poor, and there are several 
migration barriers, so the likelihood of steelhead presence is low. 

History of Land Use 
The Marin County Department of Public Works has reported on the human settlement history of 
the Novato Creek watershed1.  The following information is from that report:  Miwok and Pomo 
people were the earliest residents of the watershed.  In 1839, Rancho Novato was created through 
a Mexican land grant and led to significant conversion of the watershed, primarily for grazing 
uses.  Other agricultural uses followed with conversions of grassland, oak woodlands, and tidal 
marshlands to grazing, orchards, and croplands.  By the mid-1850s many of the creeks in the 

1 http://www.marinwatersheds.org/novato_creek.html 
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watershed had been channelized for irrigation.  The tidal marshlands had also been diked and 
drained for agriculture (primarily oat-hay production) by the middle of the nineteenth century. 

An interesting consequence of the California Gold Rush (beginning in the late 1840s) was the 
filling of the San Francisco Bay margins by sediments mobilized in the Sierra region by hydraulic 
mining operations.2  By the 1890s, the shoreline extended a mile farther into the Bay because of 
the massive transfer of sediment from the Sierra Nevada foothills.  The wetlands, including 
marshlands of lower Novato Creek watershed, have likely changed in area and location due to 
the influx of sediment to San Pablo Bay during this time. 

Transportation has been significant in the development of the City of Novato.  In the 1880s 
Novato Creek was dredged to make way for schooners bound for San Francisco, though 
currently, boat traffic is restricted to pleasure craft in the lower portion of the watershed, near Bel 
Marin Keys.  Novato’s population grew after the railroad was built in the mid- to late-1870s. 
Interstate Highway 101 traverses the eastern side of Novato, and Hamilton Air Force Base 
(commissioned from 1935 until 1974), and Marin County Airport (Gnoss Field) are other 
significant parts of transportation infrastructure that were or are found in the watershed. 

Current Resources and Land Management 
The County of Marin states that Novato is the fastest growing municipality in Marin County1. 
The U.S. Census Bureau reports the 2000 human population of Novato was 47,630 and the 2010 
population was 58,6523 -- more than a 23 percent increase in that decade.  The County of Marin 
anticipates continued growth in the population of Novato and has projected a theoretical build-
out population of Novato of approximately 63,000 4 . The Marin Countywide Plan does not 
provide a definitive time horizon for the theoretical build-out or for the plan in general; however, 
many projections for various elements throughout the Marin Countywide Plan go through 2020. 

The City of Novato covers about half of the Novato Creek watershed and urban and commercial 
development is widespread within that area.  “Novato is actively engaged in downtown 
redevelopment with proposed development of commercial and residential uses and supporting 
infrastructure.  The Marin Countywide Plan5 identifies Novato as having the greatest growth 
potential in Marin for commercial and industrial development.”1 

2 http://www.nbwatershed.org/millercreek/index6.html 
3 http://factfinder.census.gov/ 
4 http://www.co.marin.ca.us/depts/cd/main/fm/cwpdocs/CWP_CD2.pdf 
5 http://www.co.marin.ca.us/depts/CD/main/fm/cwpdocs/CWP_CD2.pdf 
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More than three-quarters of the Novato Creek watershed is in private ownership 6 .  Land 
ownership within the Novato Creek watershed is included in Table 1. 
 
Table 1:  Land ownership within the Novato Creek watershed. 
Land Ownership Acres Percent of Watershed 
Private 24,453 77% 
Local (City/County Park) 147 0% 
Local (Open Space) 4,335 14% 
Local (Water District) 236 1% 
State (Fish & Game) 700 2% 
State (Parks & Recreation) 4 0% 
Federal (USAF-Hamilton) 1,784 6% 

Information provided by Management Landscape, California Department of Forestry, 2002. 
 
Several agencies or special districts operate within the Novato Creek watershed that may have 
an effect on aquatic habitat within the watershed.  The North Marin Water District (NMWD) 
provides treated water for residents within the Novato Creek watershed.  About 80 percent of the 
water delivered by the NMWD is purchased from the Sonoma County Water Agency (water is 
derived from the Russian River watershed), and about 20 percent of the water delivered by 
NMWD comes from Stafford Lake, an on-stream reservoir on Novato Creek.  Additionally, since 
2007, the NMWD operates the Deer Island Recycled Water Facility, located adjacent to Highway 
37.  Presently, water from this facility provides irrigation water to the Stone Tree Golf Course and 
Novato Fire Protection District Station 62.  Ultimately, the expanded recycled water facilities will 
be used to offset approximately 220 million gallons per year of potable water demand for 
landscape irrigation, and reduce dependence on imported water supply from the Russian River 
and wastewater discharge into San Pablo Bay. 
 
The Marin County Flood Control and Water Conservation District conducts the periodic 
dredging of portions of Novato Creek, Warner Creek and Arroyo Avichi for flood control, an 
annual creek clearance program carried out by the Marin Conservation Corps under the direction 
of District staff, and operation and maintenance of four stormwater pumping stations; and 
consults with the City of Novato regarding development proposals and their related flood control 
issues.  Recently, the Marin County Flood Control and Water Conservation District undertook 
the Vineyard Creek Capital Improvement Project to increase flood conveyance, stabilize incised 
banks, and promote an ecologically healthy stream corridor along the approximately 2500 feet 
reach of Vineyard Creek, a major Novato Creek tributary.  In 2007, the Marin County Flood 

                                                           
6 NMFS GIS data – Novato Creek Watershed Characterization. 
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Control and Water Conservation District produced Bank Stabilization Guidelines for a portion of 
Novato Creek. 
 
Marin County's Department of Public Works also staffs the Novato Watershed Program, a 
collaboration of the County, Novato Sanitary District, North Marin Water District, and the City 
of Novato to provide a system-wide analysis of flood protection and habitat restoration options. 
The Novato Watershed Program is still in the process of determining project alternatives, but one 
initial project has been developed for flood protection and habitat restoration in lower Novato 
Creek baylands (behind Target/Costco) north of Hwy 37. The proposed project would lay back 
levees, increase tidal prism, and open 80 acres to tidal flushing and conversion to tidal marsh. 
The Novato Watershed Program has sought IRWMP grant funding for the project. 
 
The Novato Sanitary District provides wastewater collection and treatment to Novato and some 
surrounding areas, as well as solid waste management, water education, and recycled 
wastewater7, 8. The Marin Hazardous and Solid Waste Joint Powers Authority provide household 
hazardous waste collection, recycling and disposal information for residents and businesses, and 
ensures the County's compliance with recycling mandates.  The Marin Resource Conservation 
District provides technical assistance to agricultural landowners on soil erosion and resource 
conservation matters.  The County of Marin Open Space District manages select County-owned 
lands to preserve, protect, and enrich the natural aspect of those properties.  Also, some open 
space parcels provide recreational opportunities. 
 
The County of Marin reports the following land protection and restoration efforts in the Novato 
Creek watershed:  Hamilton Wetland Restoration project, Rush Creek and Bahia restoration 
projects, and planning by the City of Novato and Marin County Open Space District for 
preservation and land acquisition for trails. 
 

Salmonid Viability and Watershed Conditions 
The following key attributes were rated Poor through the CAP process for steelhead:  Estuary, 
Habitat Complexity, Hydrology, Landscape Patterns, Passage/Migration, Riparian, Sediment, 
Sediment Transport, Velocity Refuge, Viability, and Water Quality.  Recovery strategies will focus 
on improving these poor conditions as well as those needed to ensure population viability and 
functioning watershed processes. 
 

                                                           
7 http://www.novatosan.com/ 
8 http://www.nmwd.com/pdf/conservation/FAQ%20Web%20Final%20030311.pdf 
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Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Novato Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
The portions of the Novato Creek watershed that are tidally-influenced likely had limited 
abundance of riparian trees.  However, the upper portions of the watershed were likely 
dominated by coast redwood (Sequoia sempervirens), quickly transforming to mixed woodland of 
California bay (Umbellularia californica), buckeye (Aesculus glabra), coast live oak (Quercus 
agrifolia), and California black oak (Quercus kelloggii), then becoming more savannah-like in lower 
elevations.  Systematic data related to riparian tree diameter effects on adult steelhead within the 
Novato Creek watershed are not available.  However, poor riparian conditions are common 
throughout much of the Novato Creek watershed, and have likely resulted in elevated summer 
water temperature, high substrate embeddedness levels, prevalent stream bank erosion, and 
limited recruitment of large woody debris for rearing salmonids.  Tree diameter was used as an 
indicator of riparian function based on the average diameter at breast height of a stand of trees 
within a buffer that extends 100 meters back from the edge of the active channel.  Within the 
Novato Creek watershed there are few (if any) places in which riparian tree vegetation extends 
100 meters back from the edge of the active channel.  In the headwater areas of the watershed, 
the condition of the riparian vegetation is likely related to anthropogenic factors and natural 
conditions based on local geology, and hydrologic conditions.  Within the urbanized portion of 
the watershed, the area west of Highway 101, this is certainly attributable to anthropogenic 
factors, as there is much encroachment of the riparian areas of Novato Creek and its tributaries.  
The NMWD has worked with the County of Marin and private property owners in the watershed 
upstream of Stafford Dam to improve riparian conditions.9  The portion of the watershed east of 
Highway 101 has been highly modified through channelization, levees, and various water control 
structures, and is used primarily for agricultural activities, though some residential development 
has occurred.  Threats contributing significantly to this condition include: Channel Modification; 
and Residential and Commercial Development. 
 
Estuary:  Quality and Extent 
All of the main channel of Novato Creek east of Highway 101 is channelized and leveed, 
disconnecting the seasonal or tidal wetlands from the stream.  The portion of Novato Creek near 
Highway 101 is dredged on a regular basis (about every 3 or 4 years) as a flood control measure.  
The riparian vegetation community has been greatly modified and likely reduced as well and this 

                                                           
9 January 23, 2012, letter from NMWD to NMFS, 
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may affect water temperature regime and the amount of allochthonous food items available to 
steelhead.  Also, tide gates and other water management structures are present in that general 
area, and the majority of the area has been converted for agricultural uses.  Bel Marin Keys is an 
unincorporated community of about 700 homes in the lower Novato Creek watershed.  This 
community is east of Highway 101 and south of Highway 37 and lies on the southern flank of 
Novato Creek in an area of historic tidal wetlands that were converted to agricultural land in the 
early 20th century.  Agricultural and urban land uses may lead to inputs of pollutants that may 
reach Novato Creek as stormwater.  Fish kills in Novato Creek concomitant with discharge from 
Pacheco Pond, an artificial water body that is filled from discharges from Arroyo San Jose and 
Pacheco Creek, have been reported.  All of these factors reduce the quality of aquatic and riparian 
habitat, and reduce opportunities for rearing of juvenile steelhead.  Threats contributing 
significantly to this condition include: Agriculture and Channel Modification. 
 
The Novato Watershed Program is still in the process of determining project alternatives, but one 
initial project has been developed for flood protection and habitat restoration in lower Novato 
Creek baylands (behind Target/Costco) north of Hwy 37. The proposed project would lay back 
levees, increase tidal prism, and open 80 acres to tidal flushing and conversion to tidal marsh. 
The Novato Watershed Program has sought IRWMP grant funding for the project. This project, 
if constructed, would reduce channelization, connect the stream and tidal habitats, increase 
amount of estuary, and increase tidal flushing.  Additional projects may include further removal 
of levees, reduction of channelization, and conversion of agricultural lands currently used by 
Novato Sanitary District as summer spray fields to marsh; however, these alternatives are still 
being developed. 
 
Velocity Refuge:  Floodplain Connectivity 
Periodic inundation of floodplains by streams provides several ecological functions beneficial to 
salmonids, including: coarse sediment sorting, fine sediment storage, groundwater recharge, 
velocity refuge, formation and maintenance of off-channel habitats, and enhanced forage 
production.  Floodplain connectivity is associated with more diverse and productive food webs.  
Specific data related to floodplain connectivity are not available.  However, based on the amount 
of urbanization with encroachment into riparian areas, channel modification, bank stabilization, 
and wetland reclamation found throughout the watershed, floodplain connectivity is likely 
significantly reduced in the watershed.  Threats contributing significantly to this condition 
include: Channel Modification, Residential and Commercial Development, Roads and Railroads, 
and Water Diversions and Impoundments. 
 
As noted above, the Novato Watershed program is proposing a floodplain and marsh restoration 
project in the tidal portions of the watershed. 
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Hydrology:  Baseflow and Passage Flows 
The record for the USGS stream gauge on Novato Creek (#11459500) shows that in most years, 
there is little or no flow in Novato Creek in the summer and fall months.   The urban areas in this 
watershed have resulted in channelization of the stream and impervious surfaces that have either 
developed or separated the floodplain from the stream.  These conditions affect winter flows by 
resulting in reduced rainwater infiltration and natural groundwater recharge, higher peak flows 
and a quicker return to base flows (i.e., a flashier hydrologic regime).  Flashy hydrologic regimes 
such as this constrain passage for adults because flows may be too high for adults to swim against 
or, when low, may be too low to provide adequate water depths over riffles.  Also the operation 
of Stafford Dam affects flow conditions by diverting water year-round, capturing winter flows (a 
period coinciding with adult immigration and smolt emigration) and metering out water for 
summer and fall flows (CDFG 1983)10 (a period coinciding with juvenile rearing).  Bypass flows 
from Stafford Dam are insufficient to maintain watershed processes.  These operations likely 
affect migrating adults and rearing juveniles, respectively, by limiting the amount of water that 
is in the stream during winter, and metering baseflows during the summer and fall.  Threats 
contributing significantly to this condition include: Water Diversions and Impoundments. 
 
Passage/Migration:  Mouth or Confluence and Physical Barriers 
Numerous passage and migration impairments exist within the Novato Creek watershed.  
Stafford Dam is a complete barrier to migration.  Several culverts and road crossings are either 
partial or complete barriers to steelhead migration, and some historic streams have been filled or 
placed in pipes (NMFS GIS).  All of these barriers impair hydrology and constrain migration of 
both adult and juvenile steelhead throughout the remaining accessible habitat. Threats 
contributing significantly to this condition include: Channel Modification; Water Diversions and 
Impoundments; and Residential and Commercial Development. 
 
Habitat Complexity:  Percent Primary Pools and Pool/Riffle/Flatwater Ratios 
Specific data related to altered pool complexity and/or pool/riffle ratios in the Novato Creek 
watershed are not available.  However, the abundance and quality of primary pools and the ratio 
of pool/riffle/flatwater habitats are likely substandard given the generally degraded condition of 
Novato Creek, particularly in the urbanized areas, the paucity of large woody debris, the amount 

                                                           
10 The CDFG prepared a flow-release schedule for Stafford Dam in 1983 that requires NMWD to release 150 acre-
feet during the period May 1 through October 30 (CDFG, 1983).  The flow-release schedule for Stafford Dam is: 
 
 May 0.2 cubic feet per second (cfs)  August 0.3 cfs 
 June 0.9 cfs     September  0.2 cfs 
 July 0.7 cfs     October 0.2 cfs. 
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of bank and channel stabilization, and the influence of tidal action in the lower portion of the 
watershed.  The amount and diversity of cover elements in pools and an appropriate ratio of 
pool/riffle/flatwater habitats are important to all lifestages of steelhead. Threats contributing 
significantly to this condition include: Channel Modification and Residential and Commercial 
Development. 
 
Habitat Complexity:  Large Wood and Shelter 
Specific data related to large woody debris or shelter rating for the Novato Creek watershed are 
not available.  However, the abundance of large woody debris within the watershed is low.  This 
paucity can be attributed to the poor riparian conditions, associated with encroachment by 
suburban development and channel hardening that limit recruitment of large woody debris to 
the stream, and to the removal of large woody debris for flood control.  Threats contributing 
significantly to this condition include: Channel Modification and Residential and Commercial 
Development. 
 
Sediment:  Gravel Quality and Distribution of Spawning Gravels 
Specific data related to gravel quality and quantity are not available for Novato Creek.  However, 
observations by NMFS staff revealed abundant fine sediment at many sites within the watershed.  
The County of Marin reports extensive bank erosion in the watershed and upslope gully 
development in the watershed.11  Also, in the lower portions of Novato Creek and its lower 
tributaries, Arroyo Avichi and Warner/Vineyard Creek have very high amounts of fine sediment 
and are subject to mechanical sediment removal activities on a four-year cycle.  This high amount 
of fine sediments impairs gravel quality resulting in reduced feeding opportunities by virtue of 
changes in available invertebrates, and reduced spawning success.  Stafford Dam interrupts 
sediment transport and bypass flows from the dam are insufficient to support watershed 
processes downstream of the dam.  These conditions, coupled with urbanization downstream of 
the dam, may lead to increased channel instability and incision and loss of spawning gravel 
within accessible reaches of Novato Creek.  Threats contributing significantly to this condition 
include:  Water Diversion and Impoundments. 
 
Landscape Patterns: Agriculture & Urbanization 
Major landscape disturbance within the Novato Creek watershed is primarily associated with 
urban and water development, though agriculture is a major disturbance in the watershed east 
of Highway 101.  The City of Novato covers about one-half of the Novato Creek watershed.  Also, 
there is urban development at Bel Marin Keys and Ignacio.  The Marin Countywide Plan 
identifies Novato as having the greatest growth potential in Marin for commercial and industrial 

                                                           
11 http://www.marinwatersheds.org/novato_creek.html 
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development.1 Urban and commercial development are widespread within the watershed.  
Adverse factors within the Novato Creek watershed associated with urbanization include:  high 
density of dwellings, high amount of miles of roads per square mile of watershed, high amount 
of impervious surfaces, encroachment of riparian areas, stream channelization, flood control 
activities, and filling and piping of historic Novato Creek tributaries.  The agricultural 
development in the watershed has led to leveed and channelized streams, loss of wetlands 
through conversion to grazing lots and hay fields, and filling and piping of some historic streams.  
Threats contributing significantly to this condition include:  Channel Modification; and Water 
Diversion and Impoundments. 
 
Water Quality:  Temperature 
Systematic data related to stream water temperature within the Novato Creek watershed are not 
available.  However, several factors may affect water temperature within the watershed:  
presence and operation of Stafford Dam, water withdrawals, reductions of riparian vegetation, 
high amounts of impervious surfaces, and stream channelization.  Some spot water temperature 
data taken during fish relocation activities in lower Novato Creek and its tributaries indicate that 
summertime and fall water temperature may exceed 20 degrees Celsius (Fawcett 2006; Fawcett 
2009, Fawcett unpublished data).  Threats contributing significantly to this stress include:  
Channel Modification, Residential and Commercial Development, and Water Diversion and 
Impoundments. 
 
Water Quality:  Turbidity or Toxicity 
Systematic data related to stream turbidity or toxicity within the Novato Creek watershed are not 
available.  However, several factors may affect turbidity or toxicity within the watershed:  incising 
channel bed, unstable stream banks, reductions of riparian vegetation, and high amounts of 
residential and commercial lands with corresponding high amounts of impervious surfaces.  
Novato Creek is included on the US Environmental Protection Agency’s list of impaired streams 
in the San Francisco area12.  The reported sources of the impaired water quality in this watershed 
are urban runoff and storm sewers.  Further, the US Environmental Protection Agency’s Better 
Assessment Science Integrating Point & Non-point Sources database lists 70 hazardous and solid 
waste, industrial discharges, or toxic release sites within the Novato Creek watershed.  Threats 
contributing significantly to this condition include: Channel Modification, Residential and 
Commercial Development, Roads and Railroads, and Water Diversion and Impoundments. 
 

                                                           
12 http://oaspub.epa.gov/tmdl/attains_waterbody.control?p_list_id=CAR206%2E200NOVATO%20CREEK&p_cycle= 
  2002&p_report_type=T 
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Threats 
The following discussion focuses on those threats that were rated as High or Very High (see 
Novato Creek CAP Results).  Recovery strategies will likely focus on ameliorating High rated 
threats; however, some strategies may address Medium and Low threats when the strategy is 
essential to recovery efforts. 
 
Agriculture 
Historically, within the Novato Creek watershed grasslands, oak woodlands, and tidal 
marshlands were converted to grazing lands, orchards, and croplands.  However, currently those 
activities are not occurring within the watershed on a significant scale.  By the mid-1850s many 
of the creeks in the watershed had been channelized for irrigation.  The portion of the watershed 
east of Highway 101 has been highly modified for agricultural benefit (primarily oat-hay 
production) by channelization of streams, construction of levees, and filling and piping of stream 
channels.  This area continues to be used for agricultural practices, and the Novato Sanitary 
District uses some areas as sprayfields.  As noted above, the Novato Watershed program is 
proposing a floodplain and marsh restoration project in the tidal portions of the watershed.  
Additional projects south of Hwy 37 and east of Hwy 101 could include restoration of agricultural 
lands/spray fields, further laying back of levees, and increasing the tidal prism. 
 
Channel Modification 
Much of the Novato Creek watershed has experienced channel modifications, including 
straightening, stream bank hardening, channel realignment, filling and piping, levee 
construction, and dredging.  These modifications, combined with other landscape altering 
practices, have destroyed estuarine habitat, disconnected streams from their floodplains, and 
constrained natural fluvial and geomorphic processes that create and maintain instream and 
riparian habitat that support viable steelhead populations.  As noted above, the Novato 
Watershed program is proposing a floodplain and marsh restoration project in the tidal portions 
of the watershed. 
 
Recreational Areas and Activities 
The primary recreational lands within the watershed are associated with Open Space, parks, the 
Marin Country Club, and the Stone Tree Golf Course.  Parks and golf courses can be sources of 
decreased water quality associated with diversions, reductions of riparian vegetation, and use of 
polluting chemicals associated with landscape maintenance. 
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Residential and Commercial Development 
The County of Marin states that Novato has been the fastest growing municipality in Marin 
County1. The city’s population grew 23 percent between 2000 and 2010, and the County of Marin 
is anticipating significant human population growth in this current decade.  Novato covers about 
half of the Novato Creek watershed and other smaller communities occur in the watershed, too, 
and urban and commercial development is widespread.  The City of Novato is engaged in 
downtown redevelopment with proposed development of commercial and residential uses and 
supporting infrastructure.  The Marin Countywide Plan identifies Novato as having the greatest 
growth potential in Marin for commercial and industrial development.1   

 

During the 2010 census, the average density of housing units in Novato was 756.8 per square mile 
(NMFS GIS).  Intensive and widespread urban development has increased the impervious surface 
area, greatly impacting hydrology as well as the pollutant level within the aquatic environment, 
and impaired instream conditions (e.g., passage, instream habitat, hydrology, and floodplain 
connection). 
 
Roads and Railroads 
Roads are a significant threat for adult and smolt lifestages of steelhead in the Novato Creek 
watershed.  Road networks within the Novato Creek watershed are largely paved systems 
associated with urban development, and represent a significant source of the total impervious 
surface within the basin.  Further, the Novato Creek watershed has a relatively high concentration 
of roads within riparian zones (4.5 miles of roads per square mile of 100 meter riparian buffer) 
(NMFS GIS).  Roadways in the Novato Creek watershed amplify storm flow intensity and 
duration during precipitation events, deliver road-born pollution (e.g., oils, urban runoff, etc.) 
directly to the aquatic system, and necessitate culverts and other structures that obstruct 
steelhead migration. 
 
Water Diversion and Impoundments  
The Novato Creek watershed is highly affected by the presence and operation of Stafford Dam.  
Additionally, there are on-channel reservoirs on Arroyo San Jose, a Novato Creek tributary.  
These dams may affect all lifestages of steelhead by blocking passage, limiting migration periods, 
and altering hydrology and instream habitat. 
 

Limiting Stresses, Lifestages, and Habitats 
Threat and stress analyses within the CAP workbook suggest that all lifestages are limited by 
impaired conditions within the Novato Creek watershed.  Primary factors contributing to habitat 
limitations and limited steelhead abundance are extensive watershed development for urban, 
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suburban, and commercial land uses.  Stafford Dam is a complete barrier to migration and 
dramatically affects the hydrology of Novato Creek.  In addition many other complete and partial 
barriers to steelhead movement are found throughout the Novato Creek watershed.  Also, 
because of residential and commercial development and some flood control actions, riparian 
vegetation and large woody debris are reduced.  These stresses identified in this paragraph affect 
all lifestages of steelhead. 
 

General Recovery Strategy 
In general, recovery strategies will focus on improving conditions and ameliorating stresses and 
threats discussed in the previous paragraph.  Recovery actions should identify and target habitat 
constraints within stream reaches with high potential to benefit steelhead recovery and may 
consider mechanisms for reoperation of and passage around dams by increasing hydraulic and 
floodplain connectivity, increasing and improving riparian vegetation and large woody debris 
retention and recruitment, and improving passage within the watershed.  Other stresses or 
threats to steelhead or their habitat may also be developed where implementation of these 
strategies is critical.  Studies performed in the watershed should be focused on identifying 
locations for restoration where limiting factors may be best addressed. 
 
Improve Canopy Cover and Riparian Recruitment 
The Novato Creek watershed would benefit from improved riparian composition and structure, 
which would increase stream shading, and improve large woody debris recruitment for eventual 
increases in instream shelter for steelhead.  Practices to improve riparian condition include native 
riparian planting, and development and enforcement of riparian buffers.  As noted above, the 
NMWD has worked with the County of Marin and private property owners in the watershed 
upstream of Stafford Dam to improve riparian conditions.13 
 
Improve Connectivity of Streams and Floodplains 
Floodplain habitat and function within much of the Novato Creek watershed is impaired, 
primarily due to urbanization and the resulting effects of altered hydrology and channel 
confinement.  Novato Creek and its tributaries would benefit from utilizing bio-technical 
vegetative techniques to reestablish floodplain benches and create a defined low flow channel. 
 
Improve Connectivity of Wetlands 
Most of the wetland habitats within the Novato Creek watershed have been separated 
hydraulically from the stream habitats.  This separation has occurred primarily through levees 
and filling for agricultural and urban development land uses.  Aquatic habitat, and perhaps flood 

                                                           
13 January 23, 2012, letter from NMWD to NMFS, 
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capacity, would benefit from reconnection of wetlands to the stream habitats, thereby benefitting 
steelhead. 
 
As noted above, the Novato Watershed program is proposing a floodplain and marsh restoration 
project in the tidal portions of the watershed. 
 
Increase Instream Shelter Ratings and Pool Volume 
Shelter ratings should be improved within poor quality reaches throughout the Novato Creek 
watershed.  Adding large woody debris will improve the habitat complexity of existing pool 
habitats where shelter components are currently comprised of undercut banks and a few pieces 
of woody debris.  Restoration efforts may include construction of wood/boulder structures into 
degraded reaches to increase pool frequency and volume and increase stream channel 
heterogeneity, thereby increasing the carrying capacity of steelhead for Novato Creek and its 
tributaries.  The NMWD has completed a project to reduce bank erosion using large woody debris 
for habitat enhancement. 
 
Residential and Commercial Development 
Novato Creek and its tributaries would benefit from restoration actions that reduce the amount 
of impervious surfaces and from measures that collect stormwater in a manner that reduces 
adverse effects on hydrology and water quality associated with stormwater runoff.   Further, 
future development should avoid or minimize features to increase impervious surfaces, and 
should include greater setbacks from streamside locations. 
 
Channel Modification 
Recovery actions that reconnect historic floodplains to stream channels, reconstruct floodplains, 
reconnect wetlands, replace lost wetlands, increase channel complexity, and improve fluvial and 
geomorphic processes should improve habitat conditions in the Novato Creek watershed.  As 
noted above, the Novato Watershed program is proposing a floodplain and marsh restoration 
project in the tidal portions of the watershed. 
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        CCC Steelhead Novato Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 
  

Adults 
  

Condition 
  

Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Passage Flows  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 92 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km <50% of IP-km Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75.9 of IP-km Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  6 
across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

39% Class 5  
6 across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" across 
IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Novato Creek 538



      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km <50% of IP-km Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

<1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Poor 

2 
  

Eggs 
  

Condition 
  

Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

Hydrology Redd Scour  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Poor 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

<50% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

<50% of 
streams/ IP-km 
(>40% average 
primary pool 
frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 Diversions/10 
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.1 - 5 
Diversions/10 IP 
km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75.9 of IP-km Fair 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

<50% of IP-km 
(>70% average 
stream canopy) 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  6 
across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

39% Class 5  
6 across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" across 
IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

<50% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km (<20 
C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

<50% IP-km 
(<20 C MWMT) Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    
Size 
  

Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 <0.2 Fish/m^2 Poor 

    Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

50-74% of 
Historical Range Fair 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75.9 of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  6 
across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

39% Class 5  
6 across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" across 
IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

<50% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 
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5 
  

Smolts 
  

Condition 
  

Estuary/Lagoon Quality  Extent  Estuary/Lagoon 
Decision Matrix         Fair 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 Diversions/10 
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.1 - 5 
Diversions/10 IP 
km 

Fair 

      Hydrology Passage Flows  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km or 
<16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

50-74% IP-km 
(>6 and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 
  

Watershed 
Processes 
  

Landscape 
Context 
  

Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

>10% of 
Watershed in 
Impervious 
Surfaces 

Poor 

Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

27% of 
Watershed in 
Agriculture 

Fair 
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      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

43% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

<25% Intact 
Historical 
Species 
Composition 

Poor 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

5.2 
Miles/Square 
Mile 

Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

4.5 
Miles/Square 
Mile 

Poor 
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CCC Steelhead Novato Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes 

Overall Threat 
Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Low Very High Medium Low Medium High 
2 Channel Modification Very High High Very High Very High High Very High Very High 
3 Disease, Predation and Competition Medium Low Medium Medium Low Medium Medium 
4 Hatcheries and Aquaculture        
5 Fire, Fuel Management and Fire Suppression Low Low Medium Medium Low Low Medium 
6 Fishing and Collecting Low Low Medium Not Specified Low Not Specified Low 
7 Livestock Farming and Ranching Medium Low Medium Medium Low Low Medium 
8 Logging and Wood Harvesting        
9 Mining Low Low Medium Medium Low Low Medium 

10 Recreational Areas and Activities Medium Medium Medium High Low Medium Medium 
11 Residential and Commercial Development Very High High Very High Very High High Very High Very High 
12 Roads and Railroads High High High High High Very High Very High 
13 Severe Weather Patterns Medium Low Medium Medium Low Low Medium 
14 Water Diversion and Impoundments Very High High Very High Very High High High Very High 
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Novato Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

NvC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

NvC-CCCS-
1.1.1.1 Action Step Estuary

Evaluate all floodgates located within the tidal portion of Novato Creek and 
determine the feasibility of re-claiming historic tidal slough habitat. 3 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
1.1.1.2 Action Step Estuary

Evaluate water quality conditions (salinity, dissolved oxygen, temperature) in 
potential steelhead estuary rearing areas. 3 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
1.1.1.3 Action Step Estuary

Identify and provide recommendations for potential rehabilitation sites that have 
been altered by dredging and diking. 3 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
1.1.1.4 Action Step Estuary

Identify locations to install habitat complexity features to enhance steelhead estuary 
rearing conditions. 3 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
1.1.1.5 Action Step Estuary Develop and implement estuary rehabilitation and enhancement strategies. 3 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
1.1.2

Recovery 
Action Estuary Increase and enhance habitat complexity features

NvC-CCCS-
1.1.2.1 Action Step Estuary

Evaluate, and if feasible implement restoration projects that integrate upland and 
intertidal habitats. 3 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
1.1.2.2 Action Step Estuary

Evaluate and implement, where feasible, programs to enhance native benthic flora 
and fauna (such as native bivalves) to reduce habitat related effects of non-native 
invasive species. 3 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
1.1.2.3 Action Step Estuary

Restore large areas of tidal marsh in diked and muted tidal marsh areas throughout 
the watershed. 3 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
1.1.2.4 Action Step Estuary

Use only native species in restoration, inspecting all live restoration and construction 
materials for aquatic invasive species and cleaning all equipment prior to and post 
restoration/construction. 3 15

City of Novato, Marin County,  
NBWA, NMWD

NvC-CCCS-
1.1.2.5 Action Step Estuary

Monitor all restoration projects to identify success of techniques.  Also, when 
unsatisfactory results are identified, implement responses to address causes of poor 
results. 3 25

City of Novato, Marin County, 
NBWA

NvC-CCCS-
1.1.3

Recovery 
Action Estuary Reduce toxicity and pollutants

NvC-CCCS-
1.1.3.1 Action Step Estuary

Reduce and minimize habitat modification that has caused, is causing, or may cause 
impaired water quality affecting juveniles and adults. 2 15

City of Novato, Marin County,  
NBWA, NMWD

NvC-CCCS-
1.1.3.2 Action Step Estuary

Implement tidal restoration projects that help capture and provide treatment of 
upland runoff. 3 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
1.1.3.3 Action Step Estuary

Plan and implement Total Maximum Daily Load plans for known pollutant 
impairments. 3 10

City of Novato, Marin County, 
NBWA, RWQCB

NvC-CCCS-
1.1.3.4 Action Step Estuary Plan and implement structural solutions to reduce urban storm runoff pollutant loads. 3 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

NvC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify the floodplain activation flow which is the smallest flood pulse event that 
initiates substantial beneficial ecological processes when associated with floodplain 
inundation (Williams et al. 2009). 3 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
2.1.2

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

NvC-CCCS-
2.1.2.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in modified 
channel areas. 2 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
2.1.2.2 Action Step

Floodplain 
Connectivity

Encourage willing landowners to restore historical floodplains or offchannel habitats 
through conservation easements, etc. 3 15

CDFW, City of Novato, Marin 
County, NBWA, NMFS

NvC-CCCS-
2.1.2.3 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target velocity refuge for 
migrating salmonids. 3 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
2.1.2.4 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter rearing 
habitat for juvenile steelhead. 3 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
2.1.2.5 Action Step

Floodplain 
Connectivity

Evaluate how Simmons Slough can be restored to provide more natural flows, 
remove barriers and restore salmonid habitat. 3 20

CDFW, City of Novato, Marin 
Audubon Society, Marin 
County, NBWA

NvC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Novato Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NvC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve passage flows

NvC-CCCS-
3.1.1.1 Action Step Hydrology

Reduce impacts of impaired hydrology (reduced pulse-flows, magnitude, duration, 
and timing of freshets) that preclude adult and smolt passage over critical riffles and 
other nature obstacles. 1 5

CDFW, City of Novato, Marin 
County, NBWA, NMWD

NvC-CCCS-
3.1.1.2 Action Step Hydrology

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for steelhead. 3 5

CDFW, City of Novato, Marin 
County, NBWA, NMWD

NvC-CCCS-
3.1.2

Recovery 
Action Hydrology Improve flow conditions

NvC-CCCS-
3.1.2.1 Action Step Hydrology

Increase the amount of available spawning and rearing habitat by improving instream 
flow conditions. 1 5

City of Novato, Marin County,  
NBWA, NMWD, Sonoma 
County

NvC-CCCS-
3.1.2.2 Action Step Hydrology

Continue to implement strategies for efficient water use and conservation through 
the Urban Water Conservation Council and the Sonoma Marin Saving Water 
partnership. 3 5

City of Novato, Marin County, 
NBWA, NMWD

NvC-CCCS-
3.1.2.3 Action Step Hydrology Develop and implement a water use plan ensuring base-flow sustainability. 3 5

City of Novato, Marin County, 
NBWA, NMWD

NvC-CCCS-
3.1.2.4 Action Step Hydrology

Require streamflow gaging devices to evaluate impairment to current streamflow 
conditions. 2 5

City of Novato, Marin County, 
NBWA, NMWD, RWQCB, 
SWRCB

NvC-CCCS-
3.1.2.5 Action Step Hydrology

Implement conjunctive use of water for water projects whenever possible to maintain 
or restore steelhead habitat. 3 10

City of Novato, Marin County, 
NBWA, NMWD

NvC-CCCS-
3.1.2.6 Action Step Hydrology Encourage Marin Country Club to use and conserve treated waste water to irrigate. 2 20

Marin Country Club, Marin 
Municipal Water District, 
NBWA, NMWD, Sonoma RCD

NvC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

NvC-CCCS-
5.1.1.1 Action Step Passage

Restore passage per NMFS' Guidelines for Salmonid Passage at Stream Crossings 
(NMFS 2001). 3 5

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
5.1.1.2 Action Step Passage

Evaluate the feasibility and benefit of providing passage (both adult immigration and 
adult/smolt emigration) to the stream reaches located upstream of Stafford Dam and 
the dams on the Marin Country Club property. 3 5

CDFW, City of Novato, Marin 
County, NBWA,  NMWD

NvC-CCCS-
5.1.1.3 Action Step Passage

If deemed feasible and beneficial, evaluate and prescribe volitional and non-
volitional passage methodologies at Stafford Dam and the dams on the Marin 
Country Club property. 2 5

CDFW, City of Novato, Marin 
County, NBWA, NMWD

NvC-CCCS-
5.1.1.4 Action Step Passage

Remove existing barriers and restore channel habitat to restore salmonid access to 
upstream channels and/or off-channel habitat. 2 10

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve large wood frequency

NvC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase wood frequency in spawning and rearing areas to the extent that a 
minimum of six key LWD pieces exists every 100 meters in 0-10 meters BFW 
streams. 2 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Identify and optimize the appropriate number of key LWD pieces throughout the 
watershed. 2 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Develop strategies to optimize hydraulic diversity and habitat complexity when 
implementing/installing LWD structures. 3 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Develop and install seasonal habitat rearing features that achieve optimal 
performance during spring/fall baseflow conditions throughout the watershed. 3 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools

NvC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase the number of primary pools to the extent that more than 40% of summer 
rearing pools meet primary pool criteria (>2.5 feet deep in 1st and 2nd order 
streams; >3 feet in third order or larger streams.) 3 15

City of Novato, Marin County, 
NBWA
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Novato Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NvC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Enhance pool depth: increase depth, cover, and complexity using CDFW protocols 
(SCWLFA 2006). 3 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter

NvC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase the number of pools that have a minimum shelter of 80 (See NMFS 
criteria). 3 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
6.1.3.2 Action Step

Habitat 
Complexity Evaluate, identify, and improve shelters in pools throughout the watershed. 3 15

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)

NvC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Evaluate, identify, and develop strategies that will encourage riffle habitat formation 
throughout the watershed. 3 15

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

NvC-CCCS-
7.1.1.1 Action Step Riparian

Increase the average stream canopy cover within all current and potential spawning 
and rearing reaches to a minimum of 80%. 3 20 CDFW, Marin County, NBWA

NvC-CCCS-
7.1.1.2 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, etc.), 
prioritize and develop riparian habitat reclamation and enhancement programs 
(CDFG 2004). 3 5

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
7.1.1.3 Action Step Riparian

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
land management activities (roads, cattle, flood control, etc.). 2 25

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
7.1.1.4 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers. 3 25

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

NvC-CCCS-
8.1.1.1 Action Step Sediment

Increase the percentage of pool tail-out embeddness with values of 1s and 2s (See 
NMFS Conservation Action Planning Attribute Table Report) within all spawning 
reaches. 2 15

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
8.1.1.2 Action Step Sediment

Evaluate, develop, and eventually implement spawning gravel augmentation 
programs in essential areas. 3 15

CDFW, City of Novato, Marin 
County, NBWA, NMFS

NvC-CCCS-
8.1.1.3 Action Step Sediment

Add channel roughness (logs, boulders) in strategic locations to encourage 
spawning tailout formations and gravel sorting. 3 10

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
8.1.2

Recovery 
Action Sediment Improve gravel quantity and distribution for macro-invertebrate production (food)

NvC-CCCS-
8.1.2.1 Action Step Sediment

Increase the percentage of gravel quality embeddedness to values of 1s and 2s 
(See NMFS Conservation Action Planning Attribute Table Report) in all current and 
potential juvenile salmonid summer and seasonal (fall/winter/spring) rearing areas. 3 15

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
8.1.2.2 Action Step Sediment

Increase stream bed and bank stability using biotechnical materials (vegetation, plant 
fiber, and native wood and rock), where appropriate (SCWLFA 2006). 3 15

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
8.1.2.3 Action Step Sediment

Re-mediate upland sources (prevent or minimize eroded soils form entering the 
stream system) (SCWLFA 2006). 3 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
8.1.2.4 Action Step Sediment

Add channel roughness features (logs, large boulders) to trap cobbles in current and 
potential seasonal reaches. 3 15

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
10.1.1

Recovery 
Action Water Quality Reduce toxicity and pollutants

NvC-CCCS-
10.1.1.1 Action Step Water Quality

Address water pollution from non-point sources within the watershed through 
outreach, education and enforcement. 2 10

CDFW, City of Novato, Marin 
County, NBWA, RWQCB

NvC-CCCS-
10.1.1.2 Action Step Water Quality

Identify and remediate sources of pulses of water originating from human activities 
(e.g. flushing of swimming pools, etc.). 3 5

CDFW, City of Novato, Marin 
County, NBWA
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Novato Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NvC-CCCS-
10.1.1.3 Action Step Water Quality

Identify nutrient loading sources causing poor water quality conditions for steelhead 
and implement strategies for remediating or avoiding future inputs of pollution to 
watershed streams. 3 15

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
10.1.1.4 Action Step Water Quality

Avoid, or at a minimum minimize, the use of commercial and industrial products 
(e.g., pesticides) with high potential for contamination of local waterways. 3 10

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
10.1.1.5 Action Step Water Quality

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 25

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream temperature conditions

NvC-CCCS-
10.1.2.1 Action Step Water Quality

Implement comprehensive evaluation and monitoring program to determine areas 
where poor riparian habitat is contributing to increased water temperatures limiting 
juvenile steelhead survival and aquatic habitat potential. 3 5

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
10.1.2.2 Action Step Water Quality

Rehabilitate or restore riparian corridor conditions within all current and potential high 
value habitat summer rearing areas. 2 10

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
10.1.3

Recovery 
Action Water Quality Reduce turbidity and suspended sediment

NvC-CCCS-
10.1.3.1 Action Step Water Quality

Where feasible, utilize native plants and bioengineering techniques to stabilize 
banks. 3 25

CDFW, City of Novato, Marin 
County,  NBWA, NMWD

NvC-CCCS-
10.1.3.2 Action Step Water Quality

Identify and implement strategies to reduce landslide hazard areas and other 
upslope sources of fine sediment (hillslope hollows, deep-seated landslides, etc.). 3 15

CDFW, City of Novato, Marin 
County,  NBWA, NMWD

NvC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

NvC-CCCS-
11.1.1.1 Action Step Viability

Conduct a comprehensive assessment of watershed processes (e.g., hydrology, 
geology, fluvial-geomorphology, water quality, and vegetation), instream habitat, and 
factors limiting steelhead production. 2 10

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
11.1.1.2 Action Step Viability

Continue and expand upon watershed and instream habitat assessments and 
population status monitoring; use new knowledge to adapt strategies. 2 25

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
11.1.1.3 Action Step Viability

Conduct periodic, standardized spawning surveys to estimate adult abundance in 
the watershed. 2 25

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
11.1.1.4 Action Step Viability Conduct habitat surveys to monitor change in key habitat variables. 3 10

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
11.1.1.5 Action Step Viability Initiate smolt outmigration study and develop smolt abundance estimates. 2 5

CDFW, City of Novato, Marin 
County, NMFS, NBWA

NvC-CCCS-
11.1.1.6 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. 3 10

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
11.1.1.7 Action Step Viability

Improve conditions for steelhead through supporting enforcement of environmental 
laws and regulations.  2 25

CDFW, City of Novato, Marin 
County, NBWA, NMFS OLE

NvC-CCCS-
12.1 Objective Agriculture

Address the present of threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

NvC-CCCS-
12.1.1.1 Action Step Agriculture

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to provide future recruitment of large wood and 
other shelter components. 2 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
12.1.1.2 Action Step Agriculture

Avoid the removal of large wood and other shelter components from the stream 
system. 2 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

NvC-CCCS-
12.1.2.1 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to reduce sediment 
sources and improve riparian habitat within the watershed. 3 5

City of Novato, Marin County, 
NBWA,  Private Landowners
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Novato Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NvC-CCCS-
12.1.2.2 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 3 5

City of Novato, Marin County,  
NBWA, NMFS

NvC-CCCS-
12.1.2.3 Action Step Agriculture Assess the effectiveness of erosion control measures throughout the winter period. 2 5

City of Novato, Marin County, 
Marin RCD, NBWA

NvC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

NvC-CCCS-
12.1.3.1 Action Step Agriculture

Maintain adequate stream corridor buffers to filter and prevent fine sediment input 
from entering streams of the watershed. 2 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
12.1.3.2 Action Step Agriculture Reduce discharge of chemical effluent and fertilizer related to agricultural practices. 3 10

City of Novato, Marin County, 
NBWA,  Private Landowners

NvC-CCCS-
12.1.4

Recovery 
Action Agriculture Prevent or minimize impairment to water quality (impaired stream temperature)

NvC-CCCS-
12.1.4.1 Action Step Agriculture

Minimize the amount of water used for agriculture to protect stream flow and 
temperatures. 2 10

City of Novato, Marin County, 
NBWA,  Private Landowners

NvC-CCCS-
12.1.4.2 Action Step Agriculture

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
agricultural activities. 2 10

City of Novato, Marin County, 
NBWA,  Private Landowners

NvC-CCCS-
12.1.5

Recovery 
Action Agriculture Prevent or minimize alterations to riparian species composition and structure

NvC-CCCS-
12.1.5.1 Action Step Agriculture

Re-establish native plant communities in riparian zones to increase stream canopy to 
a minimum of 80%. 3 15

City of Novato, Marin County, 
Marin RCD, NBWA

NvC-CCCS-
12.1.5.2 Action Step Agriculture

Develop and implement riparian setbacks/buffers that protect existing native riparian 
species composition and structure. 3 15

City of Novato, Marin County, 
Marin RCD, NBWA

NvC-CCCS-
12.1.6

Recovery 
Action Agriculture Prevent or minimize impairment to stream hydrology (impaired water flow)

NvC-CCCS-
12.1.6.1 Action Step Agriculture Identify and eliminate depletion of summer base flows from unauthorized water uses. 2 5

City of Novato, Marin County, 
NBWA, SWRCB

NvC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

NvC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Limit new development - flood control projects or other channel modifications 
facilitating new development (as opposed to protecting existing infrastructure) should 
be avoided. 3 25

City of Novato, Marin County, 
NBWA

NvC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Prevent or minimize channel modification activities from causing future impediments 
to the creation, or blocking access to, off channel habitat used by salmonids as 
refuge and winter rearing habitat during high stream flows. 3 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (altered pool complexity and/or 
pool, riffle ratio)

NvC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or 
alternatives that minimize impacts to salmon habitat. 1 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Ensure future retention and recruitment of large woody debris and root wads to 
rehabilitate existing stream complexity, pool frequency, and depth. 3 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
13.1.2.3 Action Step

Channel 
Modification

Protect existing natural channel reaches from channelization and enhance winter 
refuge and seasonal habitat features where appropriate. 1 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduce large wood and/or 
shelter)

NvC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to improve these conditions.  Consider flow rates and discharges when 
designing LWD and shelter enhancement features.  3 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Incorporate velocity refuge habitat features in all future and existing engineered and 
modified channels. 2 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)
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Novato Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NvC-CCCS-
18.1.1.1 Action Step Livestock Reduce adverse impacts from livestock grazing. 2 20

City of Novato, NBWA,  
RWQCB

NvC-CCCS-
21.1 Objective Recreation

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
21.1.1

Recovery 
Action Recreation

Prevent or minimize adverse alterations to riparian species composition and 
structure

NvC-CCCS-
21.1.1.1 Action Step Recreation

Improve conditions for steelhead by increasing the beneficial effects, and decreasing 
the detrimental effects, of recreational areas and activities within the watershed. 3 10

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
21.1.1.2 Action Step Recreation Encourage riparian restoration within recreational areas. 3 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
21.1.1.3 Action Step Recreation

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, etc.), 
prioritize and develop riparian habitat reclamation and enhancement programs at 
recreational sites including park lands and Marin Country Club property. 3 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
21.1.1.4 Action Step Recreation

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
land management activities (roads, cattle, flood control, etc.)." 3 25

City of Novato, Marin County, 
NBWA, NMWD

NvC-CCCS-
21.1.2

Recovery 
Action Recreation

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

NvC-CCCS-
21.1.2.1 Action Step Recreation

Evaluate the effects of recreational facilities such as levees, bike/pedestrian trails, 
and road crossings that may constrain opportunities to expand channel width and/or 
reconnect floodplain at recreational sites including park lands and Marin Country 
Club property.  3 5

City of Novato, Marin County, 
NBWA

NvC-CCCS-
21.1.2.2 Action Step Recreation

Develop and implement a plan that remediates existing recreational facilities to allow 
for stream functions, and sites new facilities in such a way that their placement does 
not constrain channel width or floodplain connection. 3 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
21.1.3

Recovery 
Action Recreation Prevent or minimize impairment to passage and migration

NvC-CCCS-
21.1.3.1 Action Step Recreation

Assess and restore passage at barriers associated with at recreational sites 
throughout the watershed. 3 5

City of Novato, Marin County, 
NBWA, NMWD

NvC-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to the estuary (impaired quality and extent)

NvC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Curtail further development in active wetlands through zoning restrictions, county 
master plans and other Federal, State, and county planning and regulatory 
processes, and land protection agreements. 3 25

California Coastal 
Conservancy, City of Novato, 
Marin County, NBWA

NvC-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Increase monitoring and enforcement of illegal bank or shoreline stabilization 
activities. 3 10

CDFW, City of Novato, Marin 
County, NBWA, NMWD

NvC-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development

Promote native intertidal and subtidal vegetation through eradication and control of 
non-native species. 3 10

California Coastal 
Conservancy, City of Novato, 
Marin County, NBWA, NMWD

NvC-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

NvC-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

Minimize new development, or road construction within floodplains, riparian areas, 
unstable soils or other sensitive areas. 3 25

City of Novato, Marin County, 
NBWA

NvC-CCCS-
22.1.2.2 Action Step

Residential
/Commercial 
Development

Conserve open space in relatively intact landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements. 3 25

City of Novato, Marin County, 
NBWA, Private Landowners

NvC-CCCS-
22.1.3

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)
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Novato Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NvC-CCCS-
22.1.3.1 Action Step

Residential
/Commercial 
Development

Prevent the future use of commercial and industrial products (e.g., pesticides) with 
high potential for contamination of local waterways. 3 15

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
22.1.3.2 Action Step

Residential
/Commercial 
Development

Upgrade existing stormwater systems into a spatially distributed discharge network 
(rather than a few point discharges). 3 25

City of Novato, Marin County, 
NBWA

NvC-CCCS-
22.1.3.3 Action Step

Residential
/Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 3 5

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
22.1.4

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

NvC-CCCS-
22.1.4.1 Action Step

Residential
/Commercial 
Development Minimize new development within 100-year floodprone zones. 3 25

City of Novato, Marin County, 
NBWA

NvC-CCCS-
22.1.4.2 Action Step

Residential
/Commercial 
Development

Rehabilitate areas where existing and dilapidated infrastructure impairs the quality of 
floodplain and winter rearing for habitat for steelhead within the watershed. 2 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
22.1.4.3 Action Step

Residential
/Commercial 
Development

Recalculate 100-year flood interval that takes into consideration global climate 
change and rising sea levels. 3 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
22.1.5

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

NvC-CCCS-
22.1.5.1 Action Step

Residential
/Commercial 
Development Encourage and identify opportunities for on-site rain retention facilities. 3 25

CDFW, City of Novato, Marin 
County, NBWA

NvC-CCCS-
22.1.5.2 Action Step

Residential
/Commercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways. 3 15

City of Novato, Marin County, 
NBWA

NvC-CCCS-
22.1.6

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to hydrology (gravel scouring events)

NvC-CCCS-
22.1.6.1 Action Step

Residential
/Commercial 
Development Minimize impervious surfaces in new and development projects (SCWLFA 2006). 3 25

City of Novato, Marin County, 
NBWA

NvC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

NvC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Decommission and or re-locate riparian roads upslope to achieve desirable riparian 
road density criteria (<0.1 to 0.4 Miles/Square Mile). 3 25

CDFW, City of Novato, Marin 
County, NBWA,  NMWD

NvC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

NvC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Ensure all future new, repair, and replacement road/stream crossing provide 
unimpaired passage for all steelhead life stages. 3 25

Caltrans, CDFW, City of 
Novato, Marin County, NBWA, 
NMWD

NvC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Conduct collaborative evaluations of priorities for treatment of road-related CCC 
steelhead passage barriers, such as the Fish Passage Forum. 3 5

CDFW, City of Novato, Marin 
County, NBWA, NMWD

NvC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings (NMFS 2001) 
and appropriate barrier databases when developing new or retrofitting existing road 
crossings. 3 25

CDFW, City of Novato, Marin 
County,  NMWD, NBWA, 
NMFS

NvC-CCCS-
23.1.2.4 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) must accommodate 100-year flow event and associated sediment 
transport. 3 25

CDFW, City of Novato, Marin 
County,  NBWA, NMWD

NvC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NvC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Utilize best management practices for road construction, maintenance, management 
and decommissioning (e.g., Fishnet 4c County Roads Manual; Hagans & Weaver, 
1994; Oregon Department of Transportation, 1999; Sommarstrom 2002). 3 25

City of Novato, Marin County, 
NBWA

NvC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage.  
Construction should avoid destroying native riparian vegetation or mitigate when 
unavoidable. 3 25

Caltrans, City of Novato, Marin 
County, NBWA

NvC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Minimize the construction of new roads near high value habitat areas or sensitive 
habitat areas. 3 25

Caltrans, CDFW, City of 
Novato, Marin County, NBWA

NvC-CCCS-
23.1.3.4 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 3 10

City of Novato, Marin County, 
NBWA

NvC-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

NvC-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 3 25

CDFW, City of Novato, Marin 
County,  NBWA, NMWD

NvC-CCCS-
23.1.5

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

NvC-CCCS-
23.1.5.1 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific road management plan is created 
and implemented. 3 5

CDFW, City of Novato, Marin 
County, CDFW, City of Novato, 
Marin County,  NBWA, NMWD

NvC-CCCS-
23.1.5.2 Action Step

Roads/Railroad
s

Evaluate existing roadways within 200 meters of the riparian corridor, and develop 
plans to decrease the ongoing impacts associated with these roads. 3 5

City of Novato, Marin County, 
NBWA, NMWD

NvC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NvC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

NvC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Implement passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 2 10

CDFW, City of Novato, Marin 
County, NBWA, NMWD

NvC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment Identify and eliminate depletion of summer base flows from unauthorized water uses. 2 5

CDFW, City of Novato, Marin 
County, NBWA, NMWD, 
SWRCB

NvC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

Work with recovery partners to ensure that current and future water diversions 
(surface or groundwater) do not impair water quality conditions in summer or fall 
rearing reaches. 3 25

CDFW, City of Novato, Marin 
County, NBWA, NMWD, 
RWQCB

NvC-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment

Work with SWRCB and landowners to improve survival and migration opportunities 
for all lifestages. 3 10

CDFW, City of Novato, Marin 
County,  NBWA, NMWD, 
NMFS, Private Landowners, 
SWRCB

NvC-CCCS-
25.1.1.5 Action Step

Water Diversion
/Impoundment

Work with SWRCB to take enforcement action to stop unpermitted water diverters to 
ensure adequate water flows in the creek to support natural resources. 2 25

Cities, Marin County, NBWA, 
Private Landowners, SWRCB

NvC-CCCS-
25.1.2

Recovery 
Action

Water Diversion
/Impoundment

Prevent or minimize alterations to sediment transport (road conditions/density, dams 
etc.)

NvC-CCCS-
25.1.2.1 Action Step

Water Diversion
/Impoundment Implement actions that minimize adverse effects of dams and weirs. 3 15

CDFW, City of Novato, Marin 
County,  NBWA, NMWD

NvC-CCCS-
25.1.2.2 Action Step

Water Diversion
/Impoundment

Re-establish natural sediment delivery processes and implement sediment reduction 
activities where necessary. 3 10

CDFW, City of Novato, Marin 
County,  NBWA, NMWD
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Novato Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NvC-CCCS-
25.1.3

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to passage and migration

NvC-CCCS-
25.1.3.1 Action Step

Water Diversion
/Impoundment

Adequately screen water diversions to prevent entrainment of all steelhead life 
stages in anadromous reaches. 2 15

CDFW, City of Novato, Marin 
County, NBWA, NMWD, 
NMFS

NvC-CCCS-
25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

NvC-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

NvC-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Assess, map, and install meters or stream gages on all water diversions (CDFG 
2004). 3 10

CDFW, City of Novato, Marin 
County,  NBWA, NMWD

NvC-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Prevent and/or minimize the adverse effects of water diversion on salmonid habitat 
by establishing a more natural hydrograph, by-passing adequate downstream flows, 
regulating season of diversion, and promoting and implementing off-stream storage 
solutions (CDFG 2004). 2 10

CDFW, City of Novato, Marin 
County, NBWA,  NMWD
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San Francisquito Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Potentially Independent Population
• Diversity Stratum: Coastal San Francisco Bay
• Spawner Density Target: 1,300 adults
• Current Intrinsic Potential: 35.5 IP-km

Abundance and Distribution 
The San Francisquito Creek watershed is located on the San Francisco Peninsula and includes 
portions of both San Mateo and Santa Clara counties.  The watershed is approximately 45 square 
miles, extending from the ridge of the Santa Cruz Mountains and draining to San Francisco Bay. 
Much of the watershed lies in steep, mountainous areas, and the highest elevation in the 
watershed is approximately 2,200 feet.  Major tributaries include Los Trancos Creek, Corte 
Madera Creek, West Union Creek, and Bear Creek (Leidy et al. 2005a).  Recent analysis suggests 
perennial, well shaded reaches of the mainstem, and these tributaries likely supported coho 
salmon historically (Leidy et al. 2005b).  Steelhead have been documented in the San Francisquito 
Creek watershed at various densities since the 1950s (Leidy et al. 2005a). Since there has not been 
consistent monitoring of the population in the watershed, data are not available to ascertain 
trends in abundance.  However, recent monitoring indicates that steelhead persist in the San 
Francisquito system (D. Fong, NPS, unpublished data, 1999).  Rearing habitat is available in the 
mainstem of San Francisquito Creek, Los Trancos Creek, West Union Creek, Bear Creek, and their 
tributary streams (Leidy et al. 2005a).  Current conditions, however, limit the ability of this system 
to support a viable steelhead population.  Access to approximately 14 kilometers of potential 
habitat (IP-km) in the Corte Madera Creek sub-basin is blocked by Searsville Dam.   

History of Land Use 
Water storage and diversion, residential development, channelization, urban development, road 
construction, and flood levee construction are among the land uses that affect the watershed 
processes within the San Francisquito Creek system.  Since the early 1900s, major portions of tidal 
wetlands near the mouth of San Francisquito Creek were diked and filled (Hermstad et al. 2009).  
Major re-routing of the lower reaches took place in the late 1920s, with levees constructed on both 
sides of the creek (Hermstad et al. 2009).  The upper watershed consists primarily of low-density 
development and open space with mid to high quality habitat for steelhead spawning and rearing. 
The lower portion of the watershed, which encompasses relatively low gradient portions of the 
valley floor/Bay plain adjacent to San Francisco Bay, has been extensively developed and is 
severely impacted by urbanization (Spence et al. 2008).  On Corte Madera Creek, approximately 
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500 meters upstream of the confluence with San Francisquito Creek, Stanford University operates 
a 68-foot high dam in the watershed, Searsville Dam (SCVWD 2011).  Searsville Dam was 
constructed in 1892 and is a complete barrier to the upstream migration of adult steelhead.   

Current Resources and Land Management 
San Francisquito Creek forms a portion of the boundary between San Mateo and Santa Clara 
Counties.  The majority (80 percent) of the watershed is located in San Mateo County and includes 
the cities of Atherton, Menlo Park, Portola Valley, East Palo Alto, and Woodside (SCVWD 2011).  
The City of Palo Alto on lower San Francisquito Creek represents the northwestern area of Santa 
Clara County.  The watershed is governed by these various county and municipal jurisdictions 
(San Francisquito Watershed Council 2005).  The watershed also includes several parks, including 
the City of Palo Alto’s Foothills Park, Huddart County Park, and Wunderlich County Park.  In 
addition, the National Park Service manages the 1,232-acre Phleger Estates of the Golden Gate 
National Recreation Area, which includes a portion of West Union Creek.  Several municipalities 
in the watershed and the SCVWD have stream maintenance programs that include bank 
stabilization, and the removal of garbage and debris from the stream channel. 

Stanford University is the largest landowner in the watershed, occupying 8,000 acres spanning 
both counties.  Stanford operates several water facilities in the watershed for the purpose of 
diverting and storing water for landscape irrigation and fire control.  Water is diverted from Corte 
Madera Creek at Searsville Reservoir; from Los Trancos Creek at the Felt Lake Diversion; and 
from San Francisquito Creek at the San Francisquito Pump Station.  Since its construction, 
Searsville Reservoir has lost approximately 80-90 percent of its water storage capacity to sediment 
accumulation and its current capacity is approximately 100-200 acre-feet of water.  In 2008, 
Stanford submitted applications to NMFS and the U.S. Fish and Wildlife Service for ESA section 
10(a)(1)(B) incidental take permits, and a draft Habitat Conservation Plan (HCP) was submitted 
in support of their applications.  In December 2012, Stanford requested that NMFS suspend the 
processing of their application pending completion of the Searsville Dam alternatives study.   

The San Francisquito Creek Joint Powers Authority (SFCJPA) is a government agency formed in 
1999 by the cities of Palo Alto, Menlo Park and East Palo Alto, the Santa Clara Valley Water 
District, and San Mateo County Flood Control District.  The SFCJPA utilizes a multi-jurisdictional 
approach to solve problems and implement projects that provide multiple communities flood 
protection, environmental benefits, and recreational benefits.  The SFCJPA also coordinates creek 
maintenance, emergency preparedness, and emergency response communication.  In 2006, the 
Corps, with the SFCJPA as the Local Sponsor, initiated the San Francisquito Creek Feasibility 
Study to determine the feasibility of a federally funded project to reduce flood damages, restore 
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ecosystems, and create recreational opportunities within the San Francisquito Creek watershed. 
Concurrent with the completion of the Feasibility Study, the SFCJPA is planning and designing 
capital projects with the goal of reducing the potential of flooding in the watershed.   

There is substantial public interest in improving the habitat for steelhead in San Francisquito 
Creek and its tributaries.  There have been several studies aimed at assessing and improving 
water quality and fisheries habitat in the watershed.  In 2003, there was a review of local agency 
storm water management policies and practices (Harris and Kocher 2006).  There have been 
studies of fish migration barriers (Smith and Harden 2001; Cleugh and Mcknight 2002), factors 
limiting steelhead production (Jones and Stokes Associates 2006), and sediment dynamics in the 
watershed (NHC and JSA 2004).  In 2006, Harris and Kocher (2006) assessed the effectiveness of 
policies and practices in protecting steelhead and their habitats.  In coordination with Stanford, 
NMFS assessed instream flow requirements for steelhead downstream of the Los Trancos and 
San Francisquito water diversions during 2005 (NMFS 2006).  The results of this study were used 
to develop the bypass criteria for Stanford’s Steelhead Habitat Enhancement Plan (SHEP).  
Additionally, there are several watershed groups active in the watershed:  Acterra, Beyond 
Searsville Dam, and the San Francisquito Watershed Coalition (a project of Acterra).  These 
groups conduct education, outreach and restoration activities in the greater San Francisquito 
watershed area.  Stanford has completed several studies regarding Searsville Dam and is 
currently conducting the Searsville Alternatives Study to address the long-term future of the dam 
and reservoir.  

Salmonid Viability and Watershed Conditions 
The following key habitat attributes were rated “Poor” through the CAP process for steelhead: 
habitat complexity (large wood frequency and shelter rating); passage/migration (physical 
barriers); riparian vegetation (tree diameter, canopy cover, and species composition); water 
quality (toxicity and turbidity); estuary (quality and extent); viability (adult, juvenile and smolt 
density or abundance); landscape patterns (urbanization); and sediment transport (overall road 
density and streamside road density) (See San Francisquito Creek CAP Results).  Recovery 
strategies will focus on improving these habitat attributes, restoring access to historical habitat in 
the Corte Madera Creek sub-basin, as well as those needed to ensure population viability and 
functioning watershed processes.  Strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed. 
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Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The San Francisquito Creek CAP Viability Table results are 
provided below.  Recovery strategies will focus on improving these conditions. 

Habitat Complexity:  Large Wood & Shelter 
Large wood conditions have a rating of Poor for all life stages and shelter conditions have an 
overall rating of Fair.  Channel modification is the primary threat contributing to this condition. 
Additional threats contributing significantly to this condition include Residential and 
Commercial Development, and Roads and Railroads.   

Viability: Density, Abundance & Spatial Structure 
Viability conditions have an overall rating of Poor.  The threat contributing significantly to this 
condition is Water Diversion and Impoundments because Searsville Dam has blocked adults 
from access to approximately one third of the watershed since completion of the dam in 1892. 

Sediment Transport: Road Density 
Sediment Transport from road density conditions have a rating of Poor for Watershed Processes.  
Per watershed characterization, the San Francisquito Creek watershed has high road densities 
concentrated in the urbanized area downstream.  Threats contributing significantly to this 
condition include Channel Modification, Roads and Railroads, and Water Diversion and 
Impoundments.  

Landscape Patterns: Agriculture, Timber Harvest & Urbanization 
Urbanization conditions have a rating of Poor for Watershed Processes.  Major landscape 
disturbance within the San Francisquito watershed is associated with urban development. 
Urbanization is concentrated in the lower watershed and approximately 30 percent of the entire 
watershed is developed as urban land uses.  Threats contributing significantly to this condition 
are Channel Modification, Residential and Commercial Development, and Roads and Railroads.  

Passage/Migration: Mouth or Confluence & Physical Barriers 
Passage/Migration conditions have a rating of Poor for adults and summer rearing juveniles.  A 
primary limiting factor for steelhead in the San Francisquito Creek watershed is blocked access 
to freshwater habitat upstream of Searsville Dam.  Additional impediments and barriers to 
steelhead movement and upstream passage occur throughout the watershed (Smith and Harden 
2001; Cleugh and Mcknight 2002; Stoecker 2002).  Threats significantly contributing to this 
condition are Water Diversion and Impoundments, and Residential Development.  
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Estuary: Quality & Extent 
Estuary conditions have a rating of Poor for summer rearing and smolt lifestages.  Opportunities 
for steelhead to utilize tidal marsh areas associated with lower San Francisquito Creek have been 
significantly reduced by Channel Modification.  Limited access to tidal marsh areas prevents 
juvenile steelhead and smolts from utilizing productive brackish water areas adjacent to San 
Francisco Bay for feeding prior to outmigration. 

Velocity Refuge: Floodplain Connectivity 
Velocity conditions have a rating of Fair for adults and winter rearing juveniles.  The floodplain 
limitations present in San Francisquito Creek are primarily due to urbanization and the associated 
effects of flood control.  Threats contributing significantly to this condition are Channel 
Modification, Residential and Commercial Development, and Roads and Railroads. 

Hydrology: Baseflow & Passage Flows 
Hydrology conditions have a rating of Fair for adults, summer rearing juveniles, and eggs. 
Impairment to water flow in San Francisquito Creek is due to privately owned water diversions 
and stream-side wells.  Naturally low stream flows in the watershed may also impair passage 
flows, especially for smolts (Smith 2013).  Threats contributing significantly to this condition are 
Water Diversion and Impoundment. 

Threats 
The following discussion focuses on those threats that were rated as High or Very High.  Recovery 
strategies will focus on ameliorating High rated threats; however, some strategies may address 
Medium and Low threats when the strategy is essential to recovery efforts.  The figures and tables 
that display data used in this analysis are provided in San Francisquito Creek CAP Results. 

Channel Modification 
This threat was rated as Very High overall and for watershed processes.  It was rated as High for 
adults, summer and winter rearing juveniles.  Much of San Francisquito Creek, downstream of 
Highway 280, has been engineering for flood water conveyance (City of Menlo Park 1998; 
Hermstad et al. 2009).  Channel modification, combined with other channel and landscape altering 
practices, has destroyed estuarine habitat, disconnected streams from their floodplains, created 
passage barriers, and constrained natural fluvial and geomorphic processes that create and 
maintain instream and riparian habitat that support viable steelhead populations.   

Another significant source of channel modification is bank protection.  Bank protection measures, 
such as concrete rubble, rock riprap, grouted gabion baskets and sacked concrete, have been 
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placed at locations throughout the watershed by local jurisdictions, water agencies, and 
residential property owners to protect roads and houses. These types of structures reduce the 
biological and physical integrity of stream habitats by restricting riparian vegetation growth and 
lateral channel migration.    
 
Residential and Commercial Development 
This threat was rated as High for adults, summer and winter rearing juveniles, watershed 
processes, and High overall.  This threat rated High due to its impact on woody debris 
recruitment, water quality, floodplain connectivity, hydrology, riparian species composition, and 
estuary quality and extent.  The 2010 census estimated the population within the San Francisquito 
Creek watershed at 34,398 individuals; 52 percent of the watershed has a housing density higher 
than 1 unit per 20 acres (NMFS GIS) with significant development located in the riparian zones 
of the mainstem San Francisquito and many of its tributaries.  With 30 percent of the watershed 
in developed urban land uses (NMFS GIS), major modifications to the historic hydrology and 
channel forms have occurred.  Development in the watershed has replaced riparian and upland 
vegetation and significantly increased impermeable surface area in the watershed.  Effects to 
instream conditions related to existing residential and commercial developments are anticipated 
to continue into the future.  Once established, urban/suburban development is effectively 
irreversible.  
 
As described above, the close proximity of development to San Francisquito Creek has created a 
risk of flooding in urban and residential areas in the watershed.  Flood control measures to protect 
development in these reaches have resulted in an extensive amount of stream channel and tidal 
marsh modification.  Future flood control efforts may result in further losses of riparian 
vegetation, channel modification, and barriers to fish passage. 
  
Roads and Railroads 
This threat was rated as High for adults, winter rearing juveniles, watershed processes, and High 
overall.  The San Francisquito watershed is heavily developed with very high road densities in 
the urbanized lower reaches (NMFS GIS).  As a result, the paved road network impacts the stream 
with road-born pollutants (e.g., oils, urban runoff).  Road densities are estimated at 5.5 miles of 
road per square mile of watershed area, and at 4.7 miles per square mile of riparian area (NMFS 
GIS).  Paved roads also represent a significant source of the total impervious surface within the 
watershed, and likely influence storm flow intensities. 
 
Erosion rates in the watershed are high, due in part to local geology (San Francisquito Watershed 
Council 2005).  Corte Madera and Los Trancos creeks are considered at high risk for landslides 
(SCVWD 2011).  Inadequate road planning and maintenance of roads can lead to landslides, 
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downslope instability, and road surface erosion in watersheds.  A watershed sediment analysis 
of the San Francisquito Creek watershed concludes that unpaved road and trail erosion is 
ubiquitous throughout the Santa Cruz Mountains, but is particularly significant in upper Corte 
Madera Creek (San Mateo County), Alambique Creek (Woodside and San Mateo Parks), Bear 
Gulch and some of the upper tributaries to West Union Creek in Huddart Park (NHC and JSA 
2004).  High rates of erosion in these sub-watersheds appear to be linked to the high frequency of 
insufficient cross drains, improperly sized culverts, ditches, and cut banks.   

Water Diversion and Impoundments 
This threat was rated as High for adults, watershed processes, and overall.  Several significant 
surface water diversions in the watershed are operated to protect stream flow conditions for 
steelhead.  However, existing and future privately owned water diversions and stream-side wells 
have the potential to degrade habitat conditions by reducing stream flow levels during spawning, 
egg incubation, and summer juvenile rearing.  The primary threat produced by existing water 
diversions is passage impediments and barriers at impoundment structures.    

Searsville Dam on lower Corte Madera Creek is a complete barrier to the upstream migration of 
adult steelhead.  It was built in 1892 and prevents steelhead from accessing one-third of the San 
Francisquito watershed.  Based on the characteristics and current habitat conditions in Corte 
Madera, Dennis Martin, Alambique, Sausal, and Westridge creeks above Searsville Dam, 
steelhead likely spawned and reared historically in this portion of the San Francisquito Creek 
watershed.  NMFS estimates approximately 14.3 IP-km of potential steelhead habitat upstream 
of Searsville Dam.  Searsville Dam also captures sediment transported as bedload from Corte 
Madera, Sausal, and Alambique creeks in the reservoir (Jones and Stokes Associates 2006).  Gravel 
and cobble for steelhead spawning has been reduced in lower Corte Madera Creek (downstream 
of Searsville Dam), and, to a lesser degree, in San Francisquito Creek due to altered sediment 
transport at Searsville Dam.  In January 2011, Stanford announced the initiation of a process to 
study the long-term future of Searsville Dam and Reservoir.  

Stanford also owns the non-operating Lagunita Diversion structure at river mile 7.5 in San 
Francisquito Creek.  This water diversion facility was constructed in the late 1800s, and is no 
longer used by Stanford to divert water.  In the mid-1950s, the CDFW installed a fish ladder on 
the structure, which has been modified several times since.  However, the existing fish ladder on 
the Lagunita Diversion Dam does impede upstream steelhead migration and does not meet 
NMFS’ fish passage guidelines (NMFS 2001).  In 2006, Stanford studied potential steelhead 
passage improvements, and concluded that removing the existing fishway, concrete weir, and 
apron between the abutments and restoring the channel to a more natural configuration would 
best improve fish passage for adult and juvenile steelhead. 
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California Water Service operates a water diversion dam on Bear Gulch Creek (approximately 0.1 
miles upstream of the Highway 84 crossing), often called the Upper Diversion Dam.  This concrete 
dam is approximately 10 feet tall and topped with an additional 3 feet of wooden stoplogs.  The 
dam is a complete barrier to upstream steelhead passage.  California Water Service has developed 
conceptual plans for fish passage at this site which would restore access to approximately 3 
kilometers of stream in Bear Gulch Creek. 
 
Limiting Conditions, Lifestages, and Habitats 
The adult, summer and winter rearing lifestages are most limited by current conditions and 
future threats in the San Francisquito watershed.  Quality summer and winter rearing habitats 
are lacking in some areas for steelhead.  Impaired quality and extent of complex habitat features, 
impaired water quantity, and landscape disturbances are the stresses most limiting recovery of 
steelhead in the San Francisquito watershed.  Finally, the inability for fish to access upper 
watershed areas due to passage barriers at Searsville Dam and California Water Service’s Upper 
Diversion Dam is another key limiting factor. 
 

General Recovery Strategy 
Increase Habitat Complexity and Floodplain Connectivity 
Habitat complexity should be improved within poor quality reaches of San Francisquito Creek 
watershed.  Adding large woody debris will improve the habitat complexity of existing pool 
habitats where shelter components are currently lacking.  In other reaches, restoration efforts 
should include implementation of wood/boulder structures into degraded reaches to increase 
pool frequency and volume.  Restoration efforts to create side channel areas and flood benches 
would also increase habitat complexity.  These complex elements will improve conditions for 
summer and winter rearing juveniles. 
 
Improve Riparian Habitat  
The mainstem of San Francisquito Creek would benefit from improved riparian composition and 
structure, which would increase stream shading, capture fine sediments, and improve large 
woody debris recruitment.  Practices to improve riparian condition include native riparian 
planting and development and enforcement of riparian buffers. 
 
Mitigate the Effects of Urban Development and Roads 
Where the creek is incised and disconnected from its historic floodplain, inset floodplain terraces 
could be constructed where feasible.  Reaches currently channelized should, to the extent feasible, 
be enhanced with constructed meanders and installation of wooden and rock aquatic habitat 
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features.  Existing problem roads and active erosion sites should be prioritized and addressed as 
part of a comprehensive sediment reduction plan for the San Francisquito watershed.  Future 
road construction should utilize BMPs to prevent alteration of hydrologic processes, sediment 
transport, and fish passage, and avoid or minimize construction of roads within riparian zones. 

Provide Fish Passage Above Existing Barriers 
Developing and implementing a plan to provide steelhead passage at Searsville Dam and 
California Water Service’s Upper Diversion Dam are a high priority for increasing steelhead 
viability in the watershed.  Passage at Searsville Dam will restore access to approximately 14.3 
IP-km of historic steelhead habitat and passage at the Upper Diversion Dam will restore access 
to approximately 3 km of high quality habitat.  These areas above the currently impassable dams 
remain in relatively good condition for steelhead, and restoring passage is a key action for 
recovering the species in the watershed.  Improving passage at other existing partial barriers in 
the San Francisquito Creek watershed will also improve access to areas in the upper watershed 
that offer the best spawning and juvenile rearing habitat in the watershed.  To fully address 
barriers in the watershed, a barrier assessment of the Corte Madera Creek subwatershed above 
Searsville Dam is needed, and where appropriate, removal or modification of barriers to provide 
steelhead passage is recommended or also needed. 

Minimize Diversions and Diversion Effects 
Diversions from direct diversions and possibly from near stream wells likely impact the summer 
rearing and egg incubation lifestages in portions of the watershed.  Water diversions, which 
increase diurnal temperature fluctuations and reduce available rearing habitat, reduce the 
quantity of water in the wetted stream channel.  Efforts to address diversions could include 
increased oversight by the SWRCB for permitted diversions and enforcement of applicable laws 
for unpermitted diversions.  Initial focus to minimize the adverse effects of diversions should be 
directed at West Union Creek tributary to Bear Creek.   Water diversions at Searsville Reservoir 
by Stanford University influence the amount and timing of streamflow in lower Corte Madera 
Creek and the San Francisquito Creek mainstem.  Efforts to coordinate diversion timing and 
sharing of water through conjunctive use agreements could also be developed to minimize 
impacts. 

Improve the Quality and Extent of the Estuary 
The estuary would benefit from rehabilitation and reclamation of tidal marsh habitat.  Levee 
breaching and tidal channel creation in strategic locations would increase the amount of estuarine 
habitat available to steelhead. 
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                      CCC Steelhead San Francisquito Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 
  

 

Adults 

  

 

Condition 

  

Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 50 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km 
or <16 IP-km 
accessible* 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
31% Density 
rating "D" 
across IP-km 

Poor 
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

<1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Poor 

2 
  

Eggs 
  

Condition 
  

Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol score = 
42 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-km 
(>40% average 
primary pool 
frequency) 

Good 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol score = 
50 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.3 
diversions/10 
IP-km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
31% Density 
rating "D" 
across IP-km 

Poor 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

75 to 89% IP-km 
(<20 C MWMT) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    
Size 
  

Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 <0.2 Fish/m^2 Poor 

    Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

75-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

 <50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
31% Density 
rating "D" 
across IP-km 

Poor 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

 50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 
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5 
  

Smolts 
  

Condition 
  

Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.3 
diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 50 

Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

6.475% of 
Watershed in 
Impervious 
Surfaces 

Fair 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

1% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

30% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

<25% Intact 
Historical 
Species 
Composition 

Poor 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

5.5 
Miles/Square 
Mile 

Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

4.7 
Miles/Square 
Mile 

Poor 
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  CCC Steelhead San Francisquito Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low Low Not Specified Not Specified Low Medium Low 
2 Channel Modification High Low High High Medium Very High Very High 
3 Disease, Predation and Competition Medium Not Specified Medium High Medium Low Medium 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

5 
Fire, Fuel Management and Fire 
Suppression Not Specified Not Specified Low Low Low Low Low 

6 Fishing and Collecting Medium Not Specified Low Not Specified Low Not Specified Low 
7 Livestock Farming and Ranching Low Low Low Low Low Medium Low 
8 Logging and Wood Harvesting Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 
9 Mining Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

10 Recreational Areas and Activities Low Low Medium Medium Low Medium Medium 
11 Residential and Commercial Development High Low High High Medium High High 
12 Roads and Railroads High Low Medium High Low High High 
13 Severe Weather Patterns Low Not Specified Medium Not Specified Low Not Specified Low 
14 Water Diversion and Impoundments High Not Specified Medium Not Specified Low High High 
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San Francisquito Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

SFC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

SFC-CCCS-
1.1.1.1 Action Step Estuary

Develop an estuary rehabilitation and enhancement plan in efforts to reclaim 
historically tidal influenced areas of San Francisquito Creek. 2 10

CalTrans, Cities, Corps, 
Counties, Private Landowners

SFC-CCCS-
1.1.1.2 Action Step Estuary

Restore lower San Francisquito Creek (including the fluvial-tidal interface) to a more 
functional tidal area. 1 20

NGOs, SFCJPA, Corps, 
USFWS, Cities, Counties, 
Caltrans

SFC-CCCS-
1.1.1.3 Action Step Estuary Investigate tidal circulation within potential tidal marsh restoration sites. 2 10 Cities, Counties, SFCJPA
SFC-CCCS-
1.1.1.4 Action Step Estuary

Identify potential habitat features that will increase current and future estuary habitat 
values for rearing steelhead. 2 10

CDFW, Cities, Counties, 
NMFS

SFC-CCCS-
1.1.1.5 Action Step Estuary

Investigate water quality (D.O., temperature, salinity) conditions for rearing steelhead 
in potential tidal marsh rehabilitation sites. 2 10

CDFW, Cities, Counties, 
NMFS

SFC-CCCS-
1.1.1.6 Action Step Estuary

Investigate potential prey items for rearing salmonids within current and potential 
estuary habitat zones. 2 10

CDFW, Cities, Counties, 
NMFS

SFC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

SFC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Create flood refuge habitat such as hydrologically connected floodplains with riparian 
areas, or removal or setback of levees where appropriate. 2 20

Cities, Corps, Counties, Private 
Landowners, JPA

SFC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches. 1 10

Cities, Corps, Counties, Private 
Landowners, JPA

SFC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Implement managed retreat of current development and infrastructure from stream 
channels and floodplains where feasible. 3 100 Cities, Corps, Counties, FEMA

SFC-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Target restoration and enhancement of habitats that will provide functioning habitat 
at flows intermediate between winter base flow and flood stage. 2 100

Cities, Counties, NPS, Private 
Landowners

SFC-CCCS-
2.1.1.5 Action Step

Floodplain 
Connectivity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats. 2 100 Cities, Corps, Counties, JPA

SFC-CCCS-
2.1.1.6 Action Step

Floodplain 
Connectivity

Delineate reaches possessing both potential winter rearing habitat and floodplain 
areas. 2 10

CDFW, Cities, Counties, 
NMFS, Private Landowners

SFC-CCCS-
2.1.1.7 Action Step

Floodplain 
Connectivity

Develop and implement local regulations and/or guidelines that require floodplain 
connection and channel complexity features to be incorporated in all new 
construction projects, as well as existing flood control structures that need repair or 
modification. 2 100

Cities, Counties, Private 
Landowners, JPA

SFC-CCCS-
2.1.1.8 Action Step

Floodplain 
Connectivity

Ensure all projects addressing new and existing flood control structures incorporate 
floodplain connection and channel complexity features . 1 100

Cities, Counties, Private 
Landowners, JPA

SFC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions

SFC-CCCS-
3.1.1.1 Action Step Hydrology

Stanford University should evaluate the potential for water releases from Searsville 
Reservoir to enhance downstream steelhead rearing habitat during the dry season 
and confer with NMFS on the results of the evaluation. 1 10

CDFW, NMFS, Stanford 
University

SFC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

SFC-CCCS-
5.1.1.1 Action Step Passage

Continue to identify high priority barriers and restore passage per NMFS' Guidelines 
for Salmonid Passage at Stream Crossings (NMFS 2001). 2 100

Caltrans, Cities, Counties, 
Private Landowners

SFC-CCCS-
5.1.1.2 Action Step Passage

Develop and implement a plan to provide steelhead passage at Searsville Dam, low 
flow crossing, and Lagunita Dam. 1 10 Stanford University

SFC-CCCS-
5.1.1.3 Action Step Passage

Modify the California Water Service diversion dam on Bear Gulch to ensure 
steelhead passage to the upper 3 km of high quality habitat. 1 5 California Water Services

SFC-CCCS-
5.1.1.4 Action Step Passage

Modify the culvert at Fox Hollow Road crossing on Bear Creek to ensure that 
steelhead passage is not impeded. 2 5 City of Woodside, County

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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San Francisquito Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SFC-CCCS-
5.1.1.5 Action Step Passage

Modify or remove the abandoned Lagunita Diversion Dam to ensure that steelhead 
passage (for adults and juveniles) is not impeded.  This dam is downstream of most 
of the watersheds spawning and rearing habitat and impedes adult and juvenile 
migration at some flows. 1 5 Stanford University

SFC-CCCS-
5.1.1.6 Action Step Passage

Modify or remove abandoned flashboard dam and concrete-lined basin near the 
intersection of Los Trancos Road and Alpine Road on Los Trancos Creek to ensure 
that steelhead passage is not impeded. 2 5

City, County, Private 
Landowners

SFC-CCCS-
5.1.1.7 Action Step Passage

Modify the apron and culvert at the Highway 84 crossing on Bear Gulch to ensure 
that steelhead passage is not impeded. 2 5 Caltrans

SFC-CCCS-
5.1.1.8 Action Step Passage

Restore passage in other high priority areas of the San Francisquito Creek 
watershed as identified by watershed groups, CDFW, NMFS, the Counties of Santa 
Clara and San Mateo, Smith and Harden (2001) and existing fish passage 
databases. 1 10

Caltrans, Cities, Counties, 
Private Landowners

SFC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelters

SFC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase wood frequency in spawning and rearing areas of the San Francisquito 
Creek watershed (particularly upper reaches and tributaries) to the extent that a 
minimum of 6-11 key LWD pieces exists every 100 meters. 2 20

Cities, Counties, NPS, Private 
Landowners

SFC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Evaluate and prescribe complex habitat features within the watershed that will 
increase shelters for winter rearing juveniles. 2 20

CDFW, Cities, Counties, 
NMFS, Private Landowners

SFC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Increase wood frequency in seasonal habitat and migratory reaches of the San 
Francisquito Creek watershed to the extent that a minimum of 4-6 key LWD pieces 
exists every 100 meters. 2 20

Cities, Counties, NPS, Private 
Landowners

SFC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Increase shelters to improve winter rearing conditions (particularly upper reaches 
and tributaries) within the San Francisquito Creek watershed. 2 20

Cities, Counties, NPS, Private 
Landowners

SFC-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity Increase the number of pools that have a minimum shelter of 80. 2 20

Cities, Counties, NPS, Private 
Landowners

SFC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
7.1.1

Recovery 
Action Riparian Improve riparian condition

SFC-CCCS-
7.1.1.1 Action Step Riparian

Increase the average stream canopy cover within summer rearing areas to a 
minimum of 80%. 2 20

Cities, Counties, Private 
Landowners

SFC-CCCS-
7.1.1.2 Action Step Riparian Implement riparian tree planting in spawning and rearing areas. 2 20

Cities, Counties, Private 
Landowners

SFC-CCCS-
7.1.1.3 Action Step Riparian

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
land management activities (roads, cattle, flood control, etc.). 2 100 Cities, Counties

SFC-CCCS-
7.1.1.4 Action Step Riparian Identify areas where non-native species are established. 2 10

Cities, Counties, Private 
Landowners

SFC-CCCS-
7.1.1.5 Action Step Riparian Target areas lacking in canopy for revegetation projects. 3 100

Cities, Counties, Private 
Landowners

SFC-CCCS-
7.1.1.6 Action Step Riparian

Identify all potential summer rearing areas within the San Francisquito Creek 
watershed where canopy cover is not meeting the minimum canopy criteria. 2 10

CDFW, Cities, Counties, 
NMFS, Private Landowners

SFC-CCCS-
7.1.1.7 Action Step Riparian

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment of natural riparian communities. 2 50 Cities, Counties

SFC-CCCS-
7.1.1.8 Action Step Riparian Target non-native species for removal and revegetation with native species. 2 20

Cities, Counties, Private 
Landowners

SFC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

SFC-CCCS-
8.1.1.1 Action Step Sediment

Develop and implement a plan to improve coarse sediment conditions downstream 
of Searsville Dam. 2 20 Stanford University

SFC-CCCS-
8.1.1.2 Action Step Sediment

Develop and implement a plan to restore sediment transport and sorting processes 
between areas upstream of Searsville Reservoir and downstream 1 20 Stanford University
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San Francisquito Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SFC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream water quality conditions

SFC-CCCS-
10.1.1.1 Action Step Water Quality

Improve water quality for adults, summer and winter rearing juveniles and smolts by 
reducing exposure to toxins and pollutants in San Francisquito Creek. 2 20

Cities, Counties, Private 
Landowners, SWRCB

SFC-CCCS-
10.1.1.2 Action Step Water Quality

Identify and remediate sources of pulses of water originating from human activities 
(e.g. flushing of swimming pools, etc.). 2 10 SWRCB

SFC-CCCS-
10.1.1.3 Action Step Water Quality

Identify and develop solutions for point and non-point sources contributing to poor 
water quality and pollution. 2 20

Cities, Counties, Santa Clara 
Valley Water District, SWRCB

SFC-CCCS-
10.1.1.4 Action Step Water Quality

Relocate equestrian facilities/pastures beyond the riparian corridor and provide 
alternative crossings (e.g. bridges) to restore in-stream habitat and reduce turbidity. 2 20

Private Landowners, Stanford 
University

SFC-CCCS-
10.1.1.5 Action Step Water Quality Control runoff from horses and livestock facilities. 2 100

Private Landowners, Stanford 
University

SFC-CCCS-
10.1.1.6 Action Step Water Quality Identify and remediate septic systems contributing to high nutrient loading. 2 20 Private Landowners, SWRCB

SFC-CCCS-
10.1.1.7 Action Step Water Quality

Identify and remediate water quality issues associated with Searsville Reservoir 
releases and Searsville pipeline maintenance activities on San Francisquito and 
Corte Madera creeks downstream of Searsville Dam. 2 20 Stanford University

SFC-CCCS-
10.1.1.8 Action Step Water Quality

Where feasible, utilize native plants and bioengineering techniques to stabilize 
banks. 3 100

Cities, Counties, Private 
Landowners

SFC-CCCS-
10.1.1.9 Action Step Water Quality

Install bollards at fire hydrants that are in close proximity to streams to prevent 
hydrants from being hit and discharging chlorinated water into the streams. 2 10

CalFire, Counties, Local Fire 
Departments,

SFC-CCCS-
11.1 Objective Viability

Address other natural or manmade factors affecting the species' continued 
existence

SFC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

SFC-CCCS-
11.1.1.1 Action Step Viability

Utilize CDFW approved implementation, effectiveness, and validation monitoring 
protocols when assessing efficacy of restoration efforts. 3 100

Cities, Counties, NPS, Private 
Landowners

SFC-CCCS-
11.1.1.2 Action Step Viability

Develop and implement a monitoring program to evaluate the performance of 
recovery efforts. 2 10

CDFW, SWFSC, Counties, 
RCDs, Counties, NPS, 
Stanford University

SFC-CCCS-
11.1.1.3 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. Encourage all major landowners to develop 
similar assessment methods. 2 5

CDFW, Cities, Counties, 
NMFS

SFC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment of floodplain connectivity

SFC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Review channel modification activities to prevent or minimize the creation, or 
blocking access to, off channel habitat used by salmonids as winter refuge and 
seasonal rearing habitat. 1 100

Cities, Counties, Private 
Landowners

SFC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Incorporate features into flood control channels that enhance steelhead migration 
under high and low flow conditions. 1 10 Cities, Counties, SFCJPA

SFC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Evaluate design alternatives to rip-rap bank repairs and incorporate fish habitat 
features. 2 100

Cities, Counties, Private 
Landowners

SFC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Discontinue the use of gabion baskets and undersized rock within the bankfull 
channel. 2 100

Cities, Counties, Private 
Landowners

SFC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines (similar to those developed for 
the Stanford HCP) for use by private and public entities. 3 20

Cities, Counties, Private 
Landowners

SFC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to instream habitat complexity 

SFC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Develop stream maintenance plans that minimize impacts to salmonid habitat 
complexity features. 2 10

Cities, Counties, Private 
Landowners, Santa Clara 
Valley Water District

SFC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 100 Cities, Counties, SFCJPA

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

San Francisquito Creek 578



San Francisquito Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SFC-CCCS-
13.1.2.3 Action Step

Channel 
Modification

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to improve these conditions.  1 20

Cities, Counties, Private 
Landowners

SFC-CCCS-
13.1.2.4 Action Step

Channel 
Modification Focus restoration efforts to increase capture of sediment by riparian vegetation. 2 100

Cities, Counties, Private 
Landowners, Santa Clara 
Valley Water District, Stanford 
University

SFC-CCCS-
13.1.2.5 Action Step

Channel 
Modification

Examine the feasibility of gravel and boulder augmentation, and implement if 
feasible. 2 20

Cities, Counties, Private 
Landowners

SFC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms 

SFC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity

SFC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines (similar to those developed for 
the Stanford HCP) for use by private and public entities. 2 20

Counties, Federal, Public, 
Private, State

SFC-CCCS-
14.1 Objective

Disease/
Predation
/Competition Address disease or predation

SFC-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation
/Competition Prevent or minimize reduced density, abundance, and diversity

SFC-CCCS-
14.1.1.1 Action Step

Disease/
Predation
/Competition

Improve conditions for steelhead by decreasing the effects of exotic vegetation 
within the stream and riparian corridor (see Restoration- Riparian). 3 20

Cities, Counties, Private 
Landowners

SFC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

SFC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Work with local agencies and landowners to identify and eliminate sources of 
landscape disturbance. 2 20

Cities, Counties, Private 
Landowners

SFC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SFC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. Begin with a road survey 
focused on roads in spawning and rearing tributaries, followed by roads in other 
settings. 2 10

Caltrans, Cities, Counties, 
NPS, Private Landowners

SFC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Conduct actions that hydrologically disconnect roads and trails based on 
assessment. 2 20

CalTrans, Cities, Counties, 
Private Landowners

SFC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Work with landowners to assess the effectiveness of erosion control measures 
throughout the winter period. 3 100 Cities, Counties

SFC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SFC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SFC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Conduct rehabilitation activities that restore channels and floodplains to extend the 
duration of spring and summer stream flows. 1 20

Cities, Counties, Private 
Landowners

SFC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

Develop and implement strategies that slow urban runoff during the spawning and 
migration season (slow it, spread it, sink it). 2 20

Cities, Counties, Private 
Landowners, Santa Clara 
Valley Water District

SFC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

Implement flow schedules developed for the Bear Gulch diversions to optimize 
steelhead spawning and rearing conditions. 1 10 California Water Service
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San Francisquito Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SFC-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment

Improve coordination between the agencies and others to address season of 
diversion, off-stream reservoirs, bypass flows protective of steelhead and their 
habitats and avoidance of adverse impacts caused by water diversion. 1 10

Counties, NMFS, SWRCB, 
Water Agencies

SFC-CCCS-
25.1.1.5 Action Step

Water Diversion
/Impoundment

Work with local watershed groups and landowners to re-establish natural flow 
regime to improve adult migration to spawning habitats, smolt out migration to the 
ocean, and juvenile rearing conditions. 1 10 Landowners, RCD, SWRCB

SFC-CCCS-
25.1.1.6 Action Step

Water Diversion
/Impoundment Review and enforce water rights and bypass flows. 1 10 SWRCB

SFC-CCCS-
25.1.1.7 Action Step

Water Diversion
/Impoundment

Stanford should provide bypass flows to downstream reaches sufficient for all life 
stages of steelhead unless and until it removes the dam. 1 10 Stanford University
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Stevens Creek  

CCC Steelhead Winter-Run 
• Role within DPS: Independent Population
• Diversity Stratum: Coastal San Francisco Bay
• Spawner Density Target: 900 adults
• Current Intrinsic Potential: 22.9 IP-km

Abundance and Distribution 
The Stevens Creek watershed contains approximately 20 miles of perennial channel; however, 
due to reservoir blockage, only approximately 8.1 stream miles remain accessible, and of these 
8.1 miles, only approximately 3.7 miles provide spawning and rearing habitat (Becker et al. 2007).  
Comprehensive adult or juvenile fish surveys have not been conducted within the Stevens Creek 
watershed, so accurately estimating past adult or juvenile fish abundance is difficult.  Accounts 
and reports indicate the historic presence of a sustained steelhead run within Stevens Creek 
(Leidy et al. 2005); however, the potential of the watershed to support an anadromous run was 
dramatically reduced by construction of Stevens Creek Reservoir in 1935 (Stillwater Sciences 
2004; Leidy et al. 2005).  Oncorhynchus mykiss do persist in Stevens Creek, both above and below 
the reservoir (Leidy et al. 2005).  A reproducing steelhead population does exist in Stevens Creek, 
one of the few remaining in northern Santa Clara County.   

Steelhead distribution downstream of the reservoir is limited by the extent of reservoir releases. 
Seasonal drying downstream of Stevens Creek Reservoir severely limits (or in some years 
precludes) smolt survival (Stillwater Sciences 2004).  Upstream of the reservoir, density and 
distribution data are lacking; however, Leidy et al. (2005) notes the presence of O. mykiss within 
mainstem reaches upstream of the reservoir.  These above-reservoir reaches contain much of the 
naturally perennially wetted habitat in the watershed (Stillwater Sciences 2004).  Due to the 
presence of perennial water and more limited development and urbanization, reaches upstream 
of the Stevens Creek Reservoir would provide valuable habitat if passage past Stevens Creek Dam 
were restored.   

History of Land Use 
Discussion of the progression of development and land use within the Stevens Creek watershed 
is available in Stillwater Sciences (2004) and SCBWMI (2000).  In general, agricultural (orchard) 
and light suburban development gradually transitioned to more intensive suburban and urban 
development as the primary land uses within the watershed.  Presently, approximately 41% of 
the watershed by area is developed as urban land uses (NMFS GIS).  Most development is 
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concentrated within the watershed area downstream of the reservoir (see Residential and 
Commercial Development below) where steelhead presently have access.  This urbanization and 
Stevens Creek Reservoir have important effects on watershed processes, hydrology, passage, and 
instream habitat within the Stevens Creek system.   
 

Current Resources and Land Management 
By percentage, approximately 84 percent of the 31 square-mile Stevens Creek watershed is 
privately held, approximately 9 percent is a combination of local (city/county) parks and 
recreational holdings, and approximately 6 percent is in Federal holdings (NMFS GIS).   
 
Within Santa Clara County, the Santa Clara Valley Water District (SCVWD) is the primary water 
resource agency.  Within Stevens Creek, SCVWD operates water conveyance infrastructure 
(including Stevens Creek reservoir), performs stewardship duties, and provides flood control 
services.  Additionally, the SCVWD is in the process of drafting a Habitat Conservation Plan [the 
Three Creeks Habitat Conservation Plan (TC-HCP)], which will include Stevens Creek Reservoir.  
The schedule for finalizing and implementing the TC-HCP is uncertain at the time of this 
assessment; however, NMFS and SCVWD are involved in ongoing discussions directed towards 
the goal of creating a plan that will improve instream conditions for steelhead.  
 
Resource management within the basin, including survey efforts and instream restoration efforts, 
is largely carried out by SCVWD.  However, the California Department of Fish and Wildlife 
(CDFW) has been active in performing stream surveys, and several public interest groups, 
including Santa Clara Valley Audubon Society, CLEAN South Bay, Santa Clara County Creeks 
Coalition, and the California Nature Conservancy, are active in the watershed.  For more 
information on the organizations active in Stevens Creek, see SCBWMI (2000). 
 

Salmonid Viability and Watershed Conditions 
The following habitat attributes were rated “Poor” through the CAP process:  Passage, migration, 
water quality, viability, estuary, lagoon, hydrology, landscape patterns, and sediment transport.  
Recovery strategies will typically focus on ameliorating these habitat indicators, although 
strategies that address other indicators may also be developed where their implementation is 
critical to restoring properly functioning habitat conditions within the watershed. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Stevens Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
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Water Quality: Turbidity or Toxicity  
Water quality is limiting steelhead survival in Stevens Creek.  The United States Environmental 
Protection Agency (USEPA) identifies Stevens Creek as an impaired water body1.  Causes of 
water quality impairment for Stevens Creek include debris and pesticides, toxicity, mercury, and 
PCBs.  Support of several water quality attainment measures are currently threatened, including: 
aquatic life support, cold freshwater habitat, fish consumption, migration of aquatic organisms, 
municipal and domestic supply, overall use support, spawning, reproduction, and/or early 
development, warm freshwater habitat, and wildlife habitat.  These limitations likely affect 
steelhead distribution and survival.   
 
Turbidity data within the Stevens Creek watershed is not available.  However, Stillwater Sciences 
(2004) notes observations of turbid water exiting the reservoir and presence of silty deposits 
downstream of the reservoir.  Stillwater Sciences (2004) considers turbidity a potential contributor 
to limiting factors, and recommends turbidity monitoring.  Threats contributing significantly to 
this condition include: Roads and Railroads. 
 
Viability: Density, Abundance & Spatial Structure 
 
There has been no comprehensive monitoring of adult returns or smolt abundance in Stevens 
Creek.  Although O. mykiss are known to persist above the reservoir, densities within above-
reservoir reaches are unknown.  Existing information on the presence of steelhead in this 
population is based on juvenile distribution and abundance surveys.  
 
Li (2001) electrofished approximately 750 linear feet of channel downstream of the reservoir, and 
encountered 487 O. mykiss (multiple year classes).  In fall of 2010, twelve sites were sampled from 
just below Stevens Creek Reservoir to near tidal conditions downstream of Highway 101.  
Juvenile O. mykiss densities ranged between 0 and 52 fish per 100 feet among sites, with the 
highest densities found at sites closer to Stevens Creek Reservoir (Abel 2011).   
 
In early August and early October 2013, Leicester and Smith (2014a) sampled multiple sites along 
Stevens Creek below Stevens Creek Reservoir.  During both sample events, juvenile O. mykiss 
were found at all sites sampled from just below Stevens Creek Reservoir to near tidal reaches 
below Highway 101.  In August, juvenile O. mykiss densities ranged from 2.3 to 23.0 fish per 100 
feet, with the highest densities found at a site just downstream of Highway 101 (a reach with 
sustained perennial flow due to re-emerging groundwater).  In October, fish densities at some of 
                                                           
1 
https://iaspub.epa.gov/tmdl_waters10/attains_waterbody.control?p_au_id=CAR2055002019990218134341&p_cy
cle=2012&p_state=CA&p_report_type= 
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the previously sampled sites ranged from 4.3 to 14.7 fish per 100 feet, with the highest density 
again downstream of Highway 101.  During spring 2013, several redds were found in the lower 
part of Stevens Creek (near Evelyn Avenue).  Leicester and Smith (2014a) suggest fry from these 
redds seeded the perennial reaches farther downstream at the Highway 101 site. 
 
Juvenile O. mykiss abundance in Stevens Creek in fall 2014 were substantially lower than in 2013 
(Leicester and Smith 2014b).  Access by adults was limited or precluded due to minimal runoff 
and reservoir releases (Leicester and Smith 2014b).  In 2015, Leicester and Smith (2015) again 
found that limited runoff and reservoir releases restricted or blocked adult steelhead access to 
upstream spawning and rearing habitats.  In 2015, the few small juvenile O. mykiss found were 
presumed to be the progeny of resident rainbow trout (Leicester and Smith 2015).  
 
In general, within the reach downstream of the reservoir, habitat suitability decreases with 
increasing distance downstream.  Higher quality habitat has been observed in some downstream 
reaches in some years; however, habitat quality may vary between years and be affected by 
reservoir releases and water-year type.  For example, a restoration reach at the Blackberry Farm 
Site was observed in 2010 to have improved water clarity and substrate (Smith 2011), and 
relatively high juvenile steelhead densities (0.51 fish/lin-ft as reported by Abel 2011), and growth 
as compared to other areas surveyed in the watershed (Leicester and Smith 2014, Abel 2011, and 
Smith 2011).  However, this same reach was observed to have decreased fish densities in 2013 
(Leicester and Smith 2014a) and 2014 (Leicester and Smith 2014b), and was noted to be impaired 
by sediments discharged from turbid reservoir releases in 2013 and previous years (Leicester and 
Smith 2014b).  Seasonal drying downstream of Stevens Creek Dam likely limits the success of 
smolt outmigration in some years (Stillwater Sciences 2004), and the presence of significant 
barriers likely limit abundance and distribution of all lifestages by blocking adult migration, 
limiting smolt outmigration, and constraining up- and down-channel movement of juveniles 
(further discussion on barriers is provided below in Impaired Passage & Migration).   
 
Threats contributing significantly to low viability include: Channel Modification; Water 
Diversions and Impoundments; Residential and Commercial Development..    
   
Habitat Complexity:  Percent Primary Pools & Pool/Riffle/Flatwater Ratios  
There are limited data available regarding the distribution of pool/riffle ratios and pool 
complexity within the Stevens Creek system.  Pool/run (flatwater)/riffle ratios (Entrix Inc. 2000) 
and habitat (Stillwater Sciences 2004) assessment for the reaches downstream of the reservoir 
indicate suboptimal pool/riffle/flatwater ratios within Stevens Creek.  Also, Stillwater Sciences 
(2004) noted that multiple factors have altered channel morphology downstream of the reservoir, 
substantially diminishing rearing habitat.  These metrics are indicative of impaired stream 
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function, an effect likely associated with reservoir-related hydrology alterations and the high 
concentrations of development within the watershed (see Residential and Commercial Development 
below).   
 
Above-reservoir data are limited, but considering that these reaches continue to support O. mykiss 
(Leidy et al. 2005) and that above-reservoir development is relatively limited, NMFS suspects they 
contain suitable habitat to support steelhead.  Threats contributing significantly to this condition 
include: Channel Modification; Residential and Commercial Development; and Water Diversions 
and Impoundments.    
 
Hydrology: Baseflow & Passage Flows 
Primary factors affecting hydrology in Stevens Creek include reservoir-related flow regulation 
and effects related to urbanization (e.g., channelization, increased impervious surfaces, and flood 
control projects).  The magnitude, frequency, and duration of instream flows in Stevens Creek 
have been affected by urbanization and flow regulation, likely affecting adult steelhead attraction 
and passage, redd scour, predation of juveniles, and smolt outmigration (Stillwater Sciences 
2004).  Seasonal drying is a limiting factor within the downstream reaches of Stevens Creek, a 
historically intermittent stream.  Current reservoir operations provide flows that extend the 
summer rearing habitat to reaches downstream of historic limits.  The Fisheries and Aquatic 
Habitat Collaborative Effort developed a reservoir operation approach to implement flows to 
maintain a cold water management zone downstream of the reservoir (Santa Clara Valley Water 
District et al. 2003).  However, the extension of rearing habitat downstream of the reservoir does 
not offset reservoir blockage and its effects, which preclude access to upstream rearing habitat 
(Stillwater Sciences 2004).  Threats contributing significantly to this condition include: Channel 
Modification; Residential and Commercial Development; Roads and Railroads; and Water 
Diversions and Impoundments.   
 
Passage/Migration: Mouth or Confluence & Physical Barriers  
Stevens Creek Reservoir blocks passage to approximately 56 percent of the historic steelhead 
habitat in the watershed (NMFS GIS), eliminates access to historically important spawning and 
rearing reaches, and is thought to be a primary contributor to the decline of the steelhead run in 
Stevens Creek (Stillwater Sciences 2004; Leidy et al. 2005).  Numerous partial barriers below the 
reservoir (Cleugh and Mcknight 2002; Stillwater Sciences 2004; Santa Clara Valley Water District 
2010) and impaired hydrology (Stillwater Sciences 2004) affect both adult and juvenile movement 
throughout the remaining accessible habitat.  Additionally, smolt outmigration may be limited 
by flow availability in dry years (Stillwater Sciences 2004).  Threats contributing significantly to 
this condition include: Channel Modification; Residential and Commercial Development; 
Recreation; Roads and Railroads; and Water Diversions and Impoundments.   
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Velocity Refuge: Floodplain Connectivity  
The floodplain limitations present today in the Stevens Creek system downstream of the reservoir 
are primarily due to urbanization and the resulting effects of altered hydrology, and channel 
confinement.  Connectivity between stream channel and floodplain habitat may improve in some 
locations within the Stevens Creek system through future restoration efforts.  Similarly, the 
installation of bank stabilization projects that remediate outdated methods and incorporate 
methods that allow for steam functions, such as the restoration projects at the Blackberry Farm 
site (NMFS 2008; 2013), may improve floodplain connectivity.  However, because floodplain 
connectivity has been irretrievably lost in many cases due to urbanization and bank stabilization, 
the overall degraded condition is expected to persist throughout much of the system.  Threats 
contributing significantly to this condition include: Channel Modification; Residential and 
Commercial Development; and Water Diversions and Impoundments.   
 
Sediment Transport: Road Density 
Within the CAP workbook, road density is used to indicate the degree of sediment transport 
alteration within the watershed.  Per watershed characterization, the Stevens Creek system has 
high road densities concentrated within the urbanized area downstream of the reservoir (NMFS 
GIS); suggesting altered drainage networks, streamflow and sediment transport and storage 
regimes, and accelerated erosion processes.  Coarse substrate embeddedness and the lack of 
cobble and boulder aggregations potentially limit overwintering habitat availability and quality 
in Stevens Creek (Stillwater Sciences 2004).  Altered flow patterns and channel alterations, 
together with reduced sediment supply downstream of the dam and fine sediment input both 
above and below the reservoir, likely contribute to this condition (Stillwater Sciences 2004).  
Upstream of Stevens Creek Reservoir, alterations to sediment transport processes are likely 
minimal.  Threats contributing significantly to this condition include: Channel Modification; 
Residential and Commercial Development; Roads and Railroads; and Water Diversions and 
Impoundments.   
 
Landscape Patterns: Agriculture, Timber Harvest & Urbanization 
Major landscape disturbance within the Stevens Creek system is associated with urban 
development; 41percent of the entire Stevens Creek watershed is developed as urban land uses 
(NMFS GIS).  Urbanization is concentrated within the watershed area downstream of Stevens 
Creek Dam (see Residential and Commercial Development, below).  Due to blockage by Stevens 
Creek Reservoir, the current spatial extent of urbanization traces the current steelhead 
distribution within the Stevens Creek watersheds, suggesting that steelhead are likely affected to 
a high degree by altered watershed processes resulting from these landscaped disturbances. 
Threats contributing significantly to this condition include: Residential and Commercial 
Development; Roads and Railroads; and Water Diversions and Impoundments.   
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Instream Habitat Complexity:  Reduced Large Wood and/or Shelter 
Downstream of Stevens Creek Reservoir, large wood is limiting (Entrix Inc. 2000).  Although a 
relatively large amount of woody debris exists within the upper two miles of the below-reservoir 
reach (Stillwater Sciences 2004), many reaches downstream of the reservoir have been armored 
and channelized to minimize flood risk and bank erosion.  Adequate instream shelter is limited 
throughout much of the below-reservoir reaches.  Having a large urban interface between the 
stream environment and upslope areas that traditionally supply LWD likely impairs wood 
recruitment to the stream, translating into reduced shelter and instream habitat values.  In Stevens 
Creek, this lack of large wood that results in fewer deep pools, reduced holding habitat, and 
reduced spawning gravels may affect adults (Stillwater Sciences 2004).  Additionally, LWD 
limitations may affect rearing juveniles by decreasing shelter and overwintering habitat 
(Stillwater Sciences 2004).  Juvenile steelhead within these reaches most likely experience reduced 
summer survival and growth due to poor LWD volume and shelter conditions.  Channel 
restorations incorporating instream habitat features, such as the restoration projects at the 
Blackberry Farm site (NMFS 2008; 2013), may help to increase large wood frequency and improve 
instream shelter within Stevens Creek.  However, because the stream functions that maintain 
instream habitat complexity are highly compromised, ongoing restoration may be necessary to 
improve and maintain instream habitat function.  Threats contributing significantly to this 
condition include: Channel Modification; Residential and Commercial Development; and Water 
Diversions and Impoundments.   
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High.  Recovery 
strategies will likely focus on ameliorating High rated threats; however, some strategies may 
address Medium and Low threats when the strategy is essential to recovery efforts.  The figures 
and tables that display data used in this analysis are provided in Stevens Creek CAP Results 
 
Channel Modification 
Much of Stevens Creek, especially the downstream most reaches, has been channelized.  Channel 
modification, combined with other channel and landscape altering practices, has destroyed 
estuarine habitat, disconnected streams from their floodplains, and limited stream functions 
necessary to maintain instream and riparian habitat essential to supporting a robust steelhead 
population.    
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Residential and Commercial Development 
The 2010 census estimated the population within the Stevens Creek area at over 52,320 
individuals; 27% of the watershed has a housing density higher than 1 unit per 20 acres, and 41% 
of the watershed area is developed as urban land uses (NMFS GIS).  Development is concentrated 
within the watershed area downstream of the reservoir; 89% of watershed area downstream of 
the reservoir is developed as urban (NMFS GIS).  The high level of urban development has 
increased the impervious area within the watershed, greatly impacting hydrology as well as the 
pollutant level within the aquatic environment, and impairing instream conditions (passage, 
instream habitat, hydrology, and floodplain connection) necessary for the support of a robust 
steelhead population.  Due to blockage by Stevens Creek Dam, the current spatial extent of this 
urbanization traces the current steelhead distribution in Stevens Creek, suggesting that steelhead 
are likely affected to a high degree.   
 
Roads and Railroads 
Road networks within the Stevens Creek watershed are largely paved systems associated with 
urban development.  As a result, much of the impact resulting from the roads within the Steven 
Creek watershed relates to road-born pollution (e.g., oils, urban runoff, etc.) and their direct 
delivery into the aquatic system.  Furthermore, the Stevens Creek system has a relatively high 
concentration of roads within riparian zones (3.9 miles of roads per square mile of 100 meter 
riparian buffer) (NMFS GIS); paved roads represent a significant source of the total impervious 
surface within the basin, and likely influence storm flow intensity and duration during winter.   
 
Water Diversion and Impoundments  
Stevens Creek is highly affected by water operations at Stevens Creek Reservoir.  These water 
management operations affect all lifestages within the Stevens Creek system by blocking passage, 
limiting migration periods, and altering hydrology and instream habitat.  Stevens Creek 
Reservoir affects the hydrology and habitat quality downstream of the dam.  Water diversions 
downstream of the reservoir may affect instream habitat and result in stranding of juvenile O. 
mykiss.  Winter storm flow of up to 1,500 cubic feet per second is diverted into Stevens Creek from 
neighboring Permanente Creek (Stillwater Sciences 2004); however, the effect of the diversion on 
stream functions and the steelhead population within Stevens Creek is not well known.    
 
Recreational Areas and Activities 
Recreational areas and activities likely have little effect on steelhead or steelhead habitat within 
Stevens Creek watershed, and in general, provide protections for the creek and its associated 
habitats that support steelhead.  However, Stillwater Sciences (2004) note that heavy recreational 
use within some tributaries may result in increased steelhead mortality.  Also, because riparian 
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trail and park areas are often sited within the floodplain, some recreational areas may potentially 
affect riparian habitat, floodplain connection, and instream habitat maintenance.  
 

Limiting Conditions, Lifestages, and Habitats 
Threat and condition analysis within the CAP workbook suggests that all lifestages except eggs 
are limited by conditions within Stevens Creek.  Primary factors contributing to habitat 
limitations and limiting steelhead abundance within the Stevens Creek watershed are extensive 
watershed development for urban, suburban, and commercial land uses, and municipal water 
system development.  The reservoir is a complete barrier to migration, and downstream of the 
reservoir, numerous partial barriers exist, affecting movement of adults and juveniles.  Extensive 
watershed development and stream channel alteration have affected watershed functions and 
stream habitat to such a degree that successful anadromy within Stevens Creek is in question.  
Restoration actions should target addressing these issues within high potential stream reaches, 
and should consider passage above Stevens Creek Dam in order to provide access to important 
above-reservoir reaches. 
 

General Recovery Strategy 
Passage Downstream of the Reservoir 
Passage improvement is of the highest priority in the Stevens Creek system.  Passage barriers 
downstream of Stevens Creek Dam should be systematically and opportunistically remediated.  
Concrete flood control channels with long distances of flat, concrete channel bed, and grade 
control structures in the lower reaches of Stevens Creek impair upstream passage.   
 
Passage Above the Reservoir 
The stream habitat located above the reservoir was historically important in supporting a 
steelhead population within the Stevens Creek system.  The habitat and function of these 
currently inaccessible reaches cannot be effectively replaced through enhancement of 
downstream reaches due to natural differences in gradient and hydrology between the below- 
and above-reservoir reaches, and the effects of anthropogenic landscape alteration (e.g., 
urbanization and floodplain development) within the below-reservoir reaches.  Steelhead 
occupancy in reaches upstream of the reservoir would increase population viability and increase 
population resiliency in the event of drought or other factors affecting flow or habitat conditions 
downstream of Stevens Creek Dam.  Thus, the reservoir should be assessed for passage options, 
and volitional passage facilities that coordinate with ongoing reservoir operations or other 
biologically sound passage programs should be implemented. 
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Reservoir Operation to Benefit All Lifestages of Steelhead 
Stevens Creek Reservoir should be operated in such a manner as to benefit all lifestages of 
steelhead within Stevens Creek.  Considerations should include, but not be limited to, water 
temperature, flow velocity, ramping rates (as necessary to prevent scour of eggs, or displacement 
or stranding of juveniles), sediment transport, channel maintenance, instream habitat 
maintenance, and adult and smolt migratory cues.   
 
Minimize Diversions and Diversion Effects Downstream of the Reservoir 
The effects of diversion operations downstream of the reservoir should be evaluated.  If 
operations are found to be detrimental to steelhead or their habitat (e.g., flow reductions, small 
fish entrainment), these operations should be either curtailed or re-operated to benefit all 
lifestages of steelhead.  On-channel water intakes should be screened to prevent entrainment of 
fry and juvenile steelhead. 
 
Side Channel and Floodplain Reconnection 
Where not limited by existing development, efforts should be made to reconnect floodplain 
habitat and increase channel complexity by reconnecting side channel habitat with the active 
stream channel.  When possible, existing development should be retrofitted to restore 
connectivity between streams and adjacent floodplain and flood bench habitat, and to allow for 
natural channel functions. 
 
Improve Sediment Transport 
Efforts should be made to locate and address sources of suspended sediment (turbidity) conveyed 
to the reservoir.  Restoration efforts should focus on providing channel maintenance/forming 
flows necessary to mobilize bedload material throughout Stevens Creek downstream of the 
reservoir, providing suitable gravel material from upstream sources, and removing/remediating 
structures and areas of the stream that impair sediment transport processes.   
 
Increase Instream Habitat and Cover and Increase Instream Channel Complexity  
Instream habitat and cover should be improved within the Stevens Creek system downstream of 
the reservoir.  Methods may include placing large woody debris, rock weirs, and boulders within 
affected reaches.  All structures should be designed to function within the known range of flows 
at any given project site in order to provide for the needs of all steelhead lifestages. 
 
Increase Instream Shelter Ratings and Pool Volume 
Shelter ratings are Low within much of Stevens Creek downstream of the reservoir largely due 
to an absence of LWD and limited channel complexity.  Where applicable, restoration efforts 
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should incorporate instream wood/boulder structures into degraded reaches to improve habitat 
complexity and shelter availability. 
 
Improve Water Quality  
Efforts should be made to improve water quality throughout the Stevens Creek system.  In 
particular, efforts should focus on limiting or treating urban runoff and limiting input of debris, 
pesticides, toxicity, mercury, and PCBs. 
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        CCC Steelhead Stevens Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km 
or <16 IP-km 
accessible* 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

<1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Poor 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-km 
(>40% average 
primary pool 
frequency) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.1 - 5 
Diversions/10 
IP-km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km 
or <16 IP-km 
accessible* 

Poor 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-km 
(>70% average 
stream canopy) 

Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

50 to 74% IP-km 
(<20 C MWMT) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

    
  

  Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 <0.2 Fish/m^2 Poor 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

<50% of 
Historical Range Poor 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

Fair 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km 
or <16 IP-km 
accessible* 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.1 - 5 
Diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

>90% IP-km (>6 
and <14 C) Very Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

17.25% of 
Watershed in 
Impervious 
Surfaces 

Poor 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

1.1% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

0% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

>20% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

Fair 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

>3 Miles/Square 
Mile Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

>1 Miles/Square 
Mile Poor 
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  CCC Steelhead Stevens Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low Not Specified Low Low Low Not Specified Low 
2 Channel Modification Very High Low Very High Very High Very High High Very High 
3 Disease, Predation and Competition Low Not Specified Low Low Medium Low Low 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 
5 Fire, Fuel Management and Fire Suppression Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 
6 Fishing and Collecting Medium Not Specified Low Not Specified Low Not Specified Medium 
7 Livestock Farming and Ranching Low Not Specified Low Low Low Not Specified Low 
8 Logging and Wood Harvesting Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 
9 Mining Medium Not Specified Medium Medium Medium Low Medium 

10 Recreational Areas and Activities High Not Specified High High High Low High 
11 Residential and Commercial Development High Low Very High Very High Very High Very High Very High 
12 Roads and Railroads Very High Low Very High Very High Very High Very High Very High 
13 Severe Weather Patterns Medium Low Medium Medium Medium Low Medium 
14 Water Diversion and Impoundments Very High Low Very High Very High Very High Very High Very High 
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Stevens Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

StC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

StC-CCCS-
1.1.1.1 Action Step Estuary

Evaluate the estuary to determine the degree to which ecological conditions can be 
enhanced; identify key limiting factors, and develop and implement a plan to remedy 
these limiting factors.  3 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District, USFWS

StC-CCCS-
1.1.1.2 Action Step Estuary

Restore and enhance estuarine habitat; improve complex habitat features; provide 
fully functioning habitat (CDFG 2004).  3 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District, USFWS

StC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

StC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Develop and implement plans to provide seasonally appropriate flows from Stevens 
Creek Dam necessary to activate the floodplain (see Restoration- Habitat 
Complexity, Restoration- Hydrology, Threat- Water Diversion/Impoundment). 2 5

Santa Clara Valley Water 
District

StC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Assess floodplain conditions within Stevens Creek.  Develop and implement plans to 
maintain floodplain connection where existing, and reconnect disconnected 
floodplain habitat where feasible (see Restoration- Habitat Complexity, and 
Restoration- Riparian). 2 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

During winter and spring, implement periodic large pulse "maintenance" flows at the 
full capacity of the Stevens Creek Reservoir Dam outlet works to provide stream 
channel maintenance flows. When possible, time these flows so that they coincide 
with natural rainfall events. 2 10

Santa Clara Valley Water 
District

StC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

StC-CCCS-
3.1.1.1 Action Step Hydrology

Avoid and/or minimize the adverse effects of water diversion and storage on 
steelhead by maintaining a more natural hydrograph, and providing flows to benefit 
all life stages of steelhead. 2 5

Santa Clara Valley Water 
District, SWRCB

StC-CCCS-
3.1.1.2 Action Step Hydrology

Establish and implement a comprehensive stream flow program to improve survival 
at all life stages by improving the spatial and temporal pattern of surface flows 
throughout spawning, rearing, and migration areas (see Objectives, Actions, and 
Action Steps within: Threat- Water Diversion/Impoundment, Restoration- Floodplain 
Connectivity, Restoration- Habitat Complexity, Threat- Channel Modification, and 
Threat- Residential/Commercial Development).   1 10

Santa Clara Valley Water 
District

StC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

StC-CCCS-
5.1.1.1 Action Step Passage

Improve and maintain exiting fish passage structures within below reservoir facilities 
(i.e., fish ladders); identify and remedy problem culverts, crossings, grade control 
structures, diversions, etc. in the Stevens Creek watershed; remove defunct 
facilities. 2 15

Caltrans, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Stevens Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

StC-CCCS-
5.1.1.2 Action Step Passage

Expedite projects providing improved steelhead passage and stable channel 
conditions.  See the California Department of Fish and Game barrier survey report 
(Cleugh and McKnight 2002), coordinate with Santa Clara Valley Water District, and 
perform more current surveys as needed. 1 5

Caltrans, CDFW, City of 
Cupertino, City of Los Altos, 
City of Mountain View, City of 
Sunnyvale, County of Santa 
Clara, Santa Clara Valley 
Water District

Passage improvement is of the highest priority - 
expedite.

StC-CCCS-
5.1.1.3 Action Step Passage Evaluate existing above-reservoir habitat for its ability to support steelhead. 1 5

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
5.1.1.4 Action Step Passage

Perform a passage feasibility study specific to Stevens Creek Reservoir.  See 
HDR’s field report prepared for the Santa Clara Valley Water District (HDR 2010) for 
initial reconnaissance efforts.  Include water system uses and reservoir operations in 
this assessment.  Include both adult immigration and adult/smolt emigration passage 
requirements. 1 5

Santa Clara Valley Water 
District

StC-CCCS-
5.1.1.5 Action Step Passage

Implement feasible, biologically sound reservoir passage program(s) that are 
coupled with the reservoir flow plans and operations necessary to facilitate long-term 
implementation. 2 10

Santa Clara Valley Water 
District

StC-CCCS-
5.1.1.6 Action Step Passage

Expeditiously implement the most feasible and biologically beneficial reservoir 
passage program. 1 10

Caltrans, Santa Clara Valley 
Water District

StC-CCCS-
5.1.1.7 Action Step Passage

Acquire funding necessary to ensure the long-term operations, and future 
improvement of this reservoir passage program. 1 10

Caltrans, CDFW, City of 
Cupertino, City of Los Altos, 
City of Mountain View, City of 
Sunnyvale, County of Santa 
Clara, Santa Clara Valley 
Water District

StC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelters

StC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to improve these conditions.  Consider flow rates and discharges when 
designing LWD and shelter enhancement features.  3 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Focus initial efforts within the “Cold Water Management Zone” downstream of 
Stevens Creek Dam (see Appendix E of the May 2003 Fisheries and Aquatic Habitat 
Collaborative Effort Draft Settlement Agreement). 2 10

Santa Clara Valley Water 
District

StC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Perform pre- and post-project monitoring to assess steelhead use within improved 
reaches. 3 15

CDFW, Santa Clara Valley 
Water District

StC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
7.1.1

Recovery 
Action Riparian Improve riparian conditions

StC-CCCS-
7.1.1.1 Action Step Riparian

Identify reaches dominated by exotic vegetation, and develop and implement site 
specific plans to restore these reaches. 3 25

CDFW, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
7.1.1.2 Action Step Riparian

Identify reaches suffering from riparian encroachment, and develop and implement 
site specific plans to restore and maintain these reaches.  Consider thinning of 
dense native riparian vegetation as necessary to better allow healthy species- and 
age- composition. 3 5

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
7.1.1.3 Action Step Riparian

Develop and implement flow schedules from reservoirs necessary to maintain 
healthy riparian conditions (see Objective, Actions, and Action Steps within: 
Restoration- Hydrology).  3 25

Santa Clara Valley Water 
District
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Stevens Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

StC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

StC-CCCS-
8.1.1.1 Action Step Sediment

Improve spawning and foraging conditions for steelhead in the Stevens Creek 
system downstream of Stevens Creek Dam by decreasing sedimentation, and 
improving instream gravel quantity and quality. 2 15

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
8.1.1.2 Action Step Sediment

Identify sources of sedimentation, and develop and implement a plan to address 
these sources; include the effects of historic and ongoing gravel mining operations, 
water system operations (hydrograph alterations), and urban development in this 
assessment.. 3 5

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
8.1.1.3 Action Step Sediment

Provide flows and instream conditions necessary to provide mobilization and 
maintenance of gravels. 3 5

Santa Clara Valley Water 
District

StC-CCCS-
8.1.1.4 Action Step Sediment

Perform reach restoration to facilitate gravel “maintenance”.  Include methods such 
as instream restoration and a gravel placement program.  Include flow schedules 
necessary for mobilization and "maintenance" of gravel quantity and quality suitable 
for steelhead.   2 5

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species range or habitat

StC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve instream temperature conditions

StC-CCCS-
10.1.1.1 Action Step Water Quality

Maintain suitable temperatures downstream of Stevens Creek Dam (see the 
reservoir rule curves that provide for maintenance of a "cold water management 
zone" downstream of Stevens Creek Dam - Appendix E of the May 2003 Fisheries 
and Aquatic Habitat Collaborative Effort Draft Settlement Agreement). 2 25

County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
10.1.1.2 Action Step Water Quality

Evaluate the effects of groundwater recharge facilities, on stream temperature.  
Develop and implement a plan to address any effects.  Include methods to address 
warming of stream water within restoration plans for these reaches.  2 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream water quality conditions

StC-CCCS-
10.1.2.1 Action Step Water Quality

Evaluate point and non-point sources contributing to poor water quality, including 
sources contributing debris, pesticides, and sediment (turbidity); develop and 
implement a plan to address these sources. 3 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of San Jose, City of 
Sunnyvale, County of Santa 
Clara, SCVURPPP

StC-CCCS-
10.1.2.2 Action Step Water Quality

Avoid, or at a minimum minimize, the use of commercial and industrial products (e.g. 
pesticides) with high potential for contamination of local waterways. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District, USEPA

StC-CCCS-
10.1.2.3 Action Step Water Quality

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of San Jose, City of 
Sunnyvale, County of Santa 
Clara, Santa Clara Valley 
Water District

StC-CCCS-
11.1 Objective Viability Address the inadequacy of existing regulatory mechanisms 
StC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria
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Stevens Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

StC-CCCS-
11.1.1.1 Action Step Viability

Support (fund) the hiring and retention of dedicated environmental law enforcement 
personnel (i.e., CDFW wardens; park rangers, federal service enforcement agents, 
etc.). 3 25

CDFW, CDFW Law 
Enforcement, City of Cupertino, 
City of Los Altos, City of 
Mountain View, City of 
Sunnyvale, County of Santa 
Clara, NMFS OLE, Santa Clara 
Valley Water District

StC-CCCS-
11.2 Objective Viability

Address other natural or manmade factors affecting the species' continued 
existence

StC-CCCS-
11.2.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

StC-CCCS-
11.2.1.1 Action Step Viability

Implement a monitoring program to evaluate the performance (population response) 
of recovery efforts.  Coordinate with CDFW Coastal Monitoring Program. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
11.2.1.2 Action Step Viability

Perform standardized adult upmigration surveys.  Include assessment above 
significant below-reservoir barriers. 2 25

Santa Clara Valley Water 
District

StC-CCCS-
11.2.1.3 Action Step Viability Perform standardized adult spawning (redd) surveys. 2 25

Santa Clara Valley Water 
District

StC-CCCS-
11.2.1.4 Action Step Viability Perform standardized smolt outmigration surveys.  2 25

Santa Clara Valley Water 
District

StC-CCCS-
11.2.1.5 Action Step Viability Perform standardized juvenile rearing surveys.  2 25

Santa Clara Valley Water 
District

StC-CCCS-
11.2.1.6 Action Step Viability

Monitor population status for response to recovery actions, habitat improvements, 
and recovery action implementation - adjust population and life stage monitoring 
efforts to reflect new habitat improvements and accessible habitat expansions; use 
this information to adapt recovery strategies. 2 25

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity

StC-CCCS-
13.1.1.1 Action Step

Channel 
Modification Where feasible, implement alternatives to bank hardening; utilize bioengineering. 2 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

All proposed levees should be designed to account for minimal maintenance 
associated with an intact and functioning riparian zone. 2 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

When levees are utilized, design to allow maintenance of an intact and functioning 
riparian zone where feasible. 2 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Where riprap and other bank hardening is necessary, integrate other habitat-forming 
features – including large woody debris and riparian plantings and other 
methodologies to minimize habitat alteration effects. 2 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District
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Stevens Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

StC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 2 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
13.1.1.6 Action Step

Channel 
Modification

Evaluate existing and future stream crossings to identify threats to natural hydrologic 
processes.  Replace or retrofit crossings to achieve more natural conditions, and 
improved passage and stream function. 3 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms 

StC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity

StC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 3 15

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of San Jose, City of 
Sunnyvale, County of Santa 
Clara, Santa Clara Valley 
Water District

StC-CCCS-
13.2.1.2 Action Step

Channel 
Modification

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara

StC-CCCS-
13.2.1.3 Action Step

Channel 
Modification Avoid or minimize the effects from flood control projects on salmonid habitat. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara

StC-CCCS-
14.1 Objective

Disease
/Predation
/Competition Address disease or predation

StC-CCCS-
14.1.1

Recovery 
Action

Disease
/Predation
/Competition Prevent or minimize reduced density, abundance, and diversity

StC-CCCS-
14.1.1.1 Action Step

Disease
/Predation
/Competition

Identify locations within the watershed that support exotic piscivorous fish species, 
and develop and implement a plan to decrease the effects of predation by these 
species.  Consider provision of instream habitat and cover that provides refuge for 
salmonids, and/or the elimination of instream conditions that support and favor exotic 
species. 2 25

CDFW, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
21.1 Objective Recreation

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
21.1.1

Recovery 
Action Recreation

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

StC-CCCS-
21.1.1.1 Action Step Recreation

Evaluate the effects of recreational facilities such as bike/pedestrian trails, and road 
crossings that may constrain opportunities to expand channel width and/or reconnect 
floodplain. 3 5

CDFW, City of Cupertino, City 
of Los Altos, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
21.1.1.2 Action Step Recreation

Develop and implement a plan that remediates existing recreational facilities to allow 
for stream functions, and sites new facilities in such a way that their placement does 
not constrain channel width or floodplain connection (see FLOODPLAIN 
CONNECTIVITY 2 10

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
21.1.2

Recovery 
Action Recreation

Prevent or minimize adverse alterations to riparian species composition and 
structure
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Stevens Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

StC-CCCS-
21.1.2.1 Action Step Recreation

Encourage acquisition and protection of riparian corridors and stream areas, and 
incorporate these areas into existing or new protected areas. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Private 
Landowners, Santa Clara 
Valley Water District, State 
Parks

StC-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
habitat or range

StC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to watershed hydrology

StC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Improve conditions for steelhead by reducing the density of existing residential and 
commercial development where feasible, and remediating existing development 
contributing to poor stream conditions. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Upgrade existing stormwater systems into a spatially distributed discharge network 
(rather than a few point discharges). 2 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 15

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
22.1.1.4 Action Step

Residential
/Commercial 
Development

Improve steelhead survival by minimizing the input of sediment or toxic compounds 
originating from commercial or residential development. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
22.1.1.5 Action Step

Residential
/Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
22.1.1.6 Action Step

Residential
/Commercial 
Development

County and local codes should require spatially distributed storm drain networks and 
runoff controls from new developments.  General code provisions to develop retrofit 
conversion of impervious surface to pervious or on-site runoff infiltration during 
redevelopment should be developed. 3 5

Cities, Counties, RWQCB, 
Santa Clara Valley Water 
District

StC-CCCS-
22.2 Objective

Residential
/Commercial 
Development Address the inadequacy of existing regulatory mechanisms

StC-CCCS-
22.2.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to watershed hydrology

StC-CCCS-
22.2.1.1 Action Step

Residential
/Commercial 
Development

New development should minimize storm-water runoff, changes in duration, or 
magnitude of peak flow. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District
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Stevens Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

StC-CCCS-
22.2.1.2 Action Step

Residential
/Commercial 
Development

Design new development to allow streams to meander in historical patterns; 
protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
22.2.1.3 Action Step

Residential
/Commercial 
Development

Design new developments to avoid unstable slopes, wetlands, areas of high habitat 
value, and similarly constrained sites that occur adjacent to a steelhead 
watercourse. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
22.2.1.4 Action Step

Residential
/Commercial 
Development Minimize new development within riparian zones and the 100 year floodprone zones. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara

StC-CCCS-
22.2.1.5 Action Step

Residential
/Commercial 
Development

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment and/or enhancement of natural riparian communities.  Restore 
uplands for watershed processes; restore stream channel and floodplain for 
steelhead use. 3 25

CDFW, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, NMFS, 
Santa Clara Valley Water 
District

StC-CCCS-
22.2.1.6 Action Step

Residential
/Commercial 
Development Minimize future development in floodplains or off channel habitats. 3 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
22.2.1.7 Action Step

Residential
/Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential development. 3 25

CDFW, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

StC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Design new roads that minimize impacts to riparian areas and are hydrologically 
disconnected from the stream network. 3 25

Caltrans, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 3 25

Caltrans, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 3 25

Caltrans, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration
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Stevens Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

StC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 25

Caltrans, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

StC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

StC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

During winter and spring implement moderate winter baseflows to provide adequate 
water depths necessary for upstream and downstream migration between Stevens 
Creek Dam  and the San Francisco Bay (see Appendix E of the May 2003 Fisheries 
and Aquatic Habitat Collaborative Effort Draft Settlement Agreement). 1 10

Santa Clara Valley Water 
District

StC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

During winter and spring implement periodic migrant attractant flows necessary to 
attract adult fish upstream, and encourage outmigration of smolts (see Appendix E 
of the May 2003 Fisheries and Aquatic Habitat Collaborative Effort Draft Settlement 
Agreement).  1 10

Santa Clara Valley Water 
District

StC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

During winter and spring, implement periodic large pulse "maintenance" flows at the 
full capacity of the Stevens Creek Dam outlet works to provide stream channel 
maintenance flows.  When possible, time these flows so that they are coincident with 
natural rainfall events. 1 10

Santa Clara Valley Water 
District

StC-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment

During summer and fall, maintain cool water temperatures (18 degrees C or less) 
throughout as much of the "cold water management zone" as possible (see 
Appendix E of the May 2003 Fisheries and Aquatic Habitat Collaborative Effort Draft 
Settlement Agreement). 1 10

Santa Clara Valley Water 
District

StC-CCCS-
25.1.1.5 Action Step

Water Diversion
/Impoundment

During summer and fall, manage release rates so that depths and velocities favoring 
fry and juvenile steelhead are provided. 1 10

Santa Clara Valley Water 
District

StC-CCCS-
25.1.1.6 Action Step

Water Diversion
/Impoundment

Ramp all reservoir releases (flood maintenance releases, fisheries passage 
releases, summer baseflow, and other planned releases) to Stevens Creek below 
Stevens Creek Dam as necessary to minimize deleterious effects of flow 
increases/decreases.  See ramping rate criteria presented in Appendix E of the May 
2003 Fisheries and Aquatic Habitat Collaborative Effort Draft Settlement Agreement. 1 10

Santa Clara Valley Water 
District

StC-CCCS-
25.1.1.7 Action Step

Water Diversion
/Impoundment

Design and install instream habitat enhancement projects to optimize habitat 
attributes associated with rearing and migration. 2 5

CDFW, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
25.1.1.8 Action Step

Water Diversion
/Impoundment

Install instream habitat enhancement features designed to increase the quantity and 
quality of fry and juvenile steelhead habitat by creating habitats with depth, velocity, 
and cover components that favor these life stages. 1 10

CDFW, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, 
County of Santa Clara, Santa 
Clara Valley Water District

StC-CCCS-
25.1.1.9 Action Step

Water Diversion
/Impoundment Design all habitat enhancements to function within the anticipated range of flows. 1 25

CDFW, City of Cupertino, City 
of Los Altos, City of Mountain 
View, City of Sunnyvale, Santa 
Clara Valley Water District

StC-CCCS-
25.1.1.10 Action Step

Water Diversion
/Impoundment

Perform a detailed study assessing the degree to which imported water is used 
within Stevens Creek and its effects on the steelhead population 2 10

Santa Clara Valley Water 
District
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Stevens Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

StC-CCCS-
25.1.1.11 Action Step

Water Diversion
/Impoundment Minimize the negative effects of diversion facilities on salmonid habitat. 2 25

City of Cupertino, City of Los 
Altos, City of Mountain View, 
City of Sunnyvale, County of 
Santa Clara, Santa Clara 
Valley Water District

StC-CCCS-
25.1.1.12 Action Step

Water Diversion
/Impoundment

Allow all "fisheries flows" (baseflows, and passage, attractant, and channel 
maintenance flows) to bypass or flow through diversion facilities. 1 25

Santa Clara Valley Water 
District
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CCC Steelhead DPS Rapid Assessment Profile:  
Coastal San Francisco Bay Diversity Stratum Populations 
 
Miller Creek 

• Role within DPS: Dependent 
• Spawner Abundance Target: 53-107 adults 
• Current Intrinsic Potential:  9.1 IP-km 

 
Arroyo Corte Madera del Presidio 

• Role within DPS: Dependent 
• Spawner Abundance Target: 39-81 adults 
• Current Intrinsic Potential: 6.9 IP-km 

 
San Mateo Creek 

• Role within DPS: Potentially Independent Population 
• Spawner Density Target: 36-74 adults 
• Current Intrinsic Potential: 6.3 IP-km 

 

Abundance and Distribution 
Historic abundance data are generally lacking for this diversity strata (Spence et al. 2008; Spence 
et al. 2012), and systematic population density studies have not been performed.  Available 
information indicates the continued presence of steelhead in the Miller Creek, Arroyo Corte 
Madera del Presidio, and San Mateo Creek watersheds; however, the current distribution and 
abundance are much reduced from historic conditions (Leidy et al. 2005; Spence et al. 2008; Spence 
et al. 2012).  Miller Creek supports multiple age classes of steelhead (Leidy et al. 2005).  Steelhead 
were present historically in San Mateo Creek, and small numbers may use the area below Crystal 
Springs Reservoir (Leidy et al. 2005). Steelhead continue to enter Arroyo Corte Madera del 
Presidio and reproduce successfully (Leidy et al. 2005), and a 2010 snorkel survey of this creek 
found steelhead in low numbers (Rodoni 2010).  
 

History of Land Use, Land Management and Current Resources 
Prior to the late 1840s, landscape modifications within the San Francisco Bay region were small 
and localized, but accelerated thereafter, resulting in the highly modified conditions seen today 
(Goals Project 1999).  Land use activities associated with urban, industrial, and agricultural 
development (i.e., diking, draining, and filling of wetlands and tidally-influenced areas; 
construction of salt ponds, roads, bridges, and airports; marina, commercial, industrial, and 
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residential developments) have altered aquatic habitat quality in the Bay Area and contributed 
to population declines for species (including listed salmonids) that rely upon bay lands for 
feeding or breeding (Goals Project 1999).  Within the Coastal San Francisco Bay stratum, this 
history of land development has resulted in most streams being characterized by highly modified 
watershed conditions reflective of urban and industrial development, and water-allocation 
operations (e.g., reservoirs, diversions and associated infrastructure).  While all three creeks are 
characterized by similar land use histories, and reflect the general land use distribution 
containing significant areas in urban development, Miller Creek and Arroyo Corte Madera del 
Presidio differ from San Mateo Creek, and from most other streams in the Interior and Coastal 
San Francisco Bay strata, in that they lack a large reservoir (Rich 1995).   
 

Current Resources and Land Management 
Numerous private, and local, state, and Federal government entities are responsible for land and 
resource management within the watersheds of the Coastal San Francisco Bay Stratum.  
Regulated activities include, but are not limited to: resource extraction, infrastructure 
maintenance, development, restoration and resource management, shipping, commercial and 
recreational fishing, and recreation. 
 
Resource management in Miller Creek includes local property owners, County of Marin, the 
communities of Marinwood and Lucas Valley, and others.  Resource management in San Mateo 
Creek includes local property owners, the City of San Mateo, the Town of Hillsborough, County 
of San Mateo, San Francisco Public Utilities Commission (SFPUC), and others.  Resource 
management in Arroyo Corte Madera del Presidio includes local property owners, County of 
Marin, and the town of Mill Valley. 
 

Salmonid Viability and Watershed Conditions 
 
Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our Rapid Assessment viability analysis.  The results are provided below.  Recovery strategies 
will focus on improving these conditions. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
This attribute was rated as Poor for its effect on summer rearing juveniles.  Tree canopy cover 
throughout the urbanized reaches is typically Fair to Poor.  These conditions likely result in 
elevated summer water temperature, high embeddedness levels, prevalent stream bank erosion, 
and limited LWD recruitment for rearing salmonids.  Threats contributing to this condition 
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include: Residential and Commercial Development, Channel Modification, and 
Disease/Predation/Competition.  
 
Estuary: Quality & Extent 
This attribute was rated as Poor for its effects on adult, summer rearing juveniles, and smolt 
lifestages; and as Fair for its effect on winter rearing juveniles.  Smolts depend on a functional 
estuary to complete the physiological process of transition from freshwater to sea water.  The 
tidally influenced reaches of San Francisco Bay tributaries are highly altered and lack historic 
complexity (Goals Project 1999).  Tidal reaches of all three creeks are highly altered, highly 
urbanized, and have been filled and channelized. Additionally, they lack estuarine complexity 
beneficial to juveniles and smolts.  Threats contributing to this condition include Channel 
Modification, Residential and Commercial Development, and Roads and Railroads.    
 
Velocity Refuge: Floodplain Connectivity 
This attribute was rated as Poor for its effect on winter rearing juveniles, and as Fair for its effect 
on adults.  Due to the highly urbanized conditions found in the lower reaches of both Miller and 
San Mateo creeks, engineered channel modifications and floodplain disconnection are prevalent 
throughout these streams.  Threats contributing to this condition include Residential and 
Commercial Development, Channel Modification, Roads and Railroads, and Water Diversion 
and Impoundments. 
 
Hydrology: Redd Scour 
This attribute was rated as Fair for its effect on the egg lifestage.  Gravel scouring events have the 
potential to destroy or degrade spawning and rearing habitat.  However, it is not known if 
adverse scouring events are a significant cause of egg mortality throughout these creeks.  To 
better address steelhead needs in San Mateo Creek downstream of the Lower Crystal Springs 
Dam, improved reservoir discharge operations were prescribed in 2010 (NMFS 2010).  SFPUC 
implemented the improved reservoir discharge operations in 2015.  Threats contributing to this 
condition include Residential and Commercial Development, Roads and Railroads, and Water 
Diversions and Impoundments.   
 
Hydrology: Baseflow & Passage Flows 
This attribute was rated as Fair for its effect on eggs and summer rearing juveniles, and as Poor 
for its effect on adults and smolts.  Flow alteration associated with reservoir discharges and 
altered hydrology within urbanized watershed areas impairs instream hydrology; limiting the 
maintenance of instream habitat and substrate, and potentially resulting in flows and 
temperatures insufficient to support steelhead.  Reservoir operations at Crystal Springs Reservoir 
on San Mateo Creek impair stream flow; altering discharge timing and volumes.  These 
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hydrograph alterations likely affect adult passage by muting attractant flows and curtailing 
passage opportunities at some partial, but significant, migratory barriers, and reducing the 
quality and quantity of juvenile rearing habitat.  However, as discussed above, improved 
reservoir discharge operations supporting steelhead have been implemented by SFPUC; thus, the 
effects of the reservoir on this condition have been reduced.  Threats contributing significantly to 
this condition include Channel Modification, Severe Weather Patterns, and Water Diversions and 
Impoundments.   
 
Passage/Migration: Mouth or Confluence & Physical Barriers 
This attribute was rated as Poor for its effect on adults, winter rearing and summer rearing 
juveniles, and smolts.  Significant complete and partial passage barriers exist on both Miller and 
San Mateo creeks.  Since the late 1800s, access to 80 percent of the San Mateo Creek watershed 
has been precluded by Crystal Springs Reservoir (Spence et al. 2008).  Additionally, within 
accessible reaches on San Mateo and Miller creeks, passage is typically impaired by partial 
passage barriers or barriers of unknown status (Cleugh and Mcknight 2002).  These barriers 
impede or preclude access to important spawning and rearing habitat. According to Spence et al. 
(2008), barriers likely contribute to the poor viability of populations in the stratum.  The threats 
contributing significantly to this condition include Residential and Commercial Development, 
Channel Modification, Roads and Railroads, Water Diversion and Impoundments, and 
Agriculture. 
 
Habitat Complexity:  Percent Primary Pools & Pool/Riffle/Flatwater Ratios 
This attribute was rated as Poor for its effect on adults, and winter rearing and summer rearing 
juveniles.  Instream habitat features and channel complexity necessary to support all lifestages 
are typically impaired.  As indicated by the poor pool frequency and pool/riffle ratios, the highly 
modified channel conditions in these watersheds constrain habitat complexity necessary for the 
support of steelhead.  Threats contributing to this condition include Residential and Commercial 
Development, Channel Modification, Roads and Railroads, and Water Diversion and 
Impoundments 
 
Habitat Complexity:  Large Wood & Shelter 
This attribute was rated as Poor for its effect on adult, winter rearing and summer rearing 
juveniles, and smolt lifestages.  The highly modified channel conditions in these watersheds 
constrain habitat complexity, including large woody debris and other complex features necessary 
for the support of steelhead.  Threats contributing to this condition include Residential and 
Commercial Development, Channel Modification, Roads and Railroads, and Water Diversion 
and Impoundments. 
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Sediment: Gravel Quality & Distribution of Spawning Gravels 
This attribute was rated as Poor for its effect on adults, eggs, and winter rearing and summer 
rearing juvenile lifestages.  Sediment transport, and thereby instream substrate invertebrate food 
resources and spawning habitat, is affected by development and management of the streams in 
this stratum.  Urbanization and flood control projects in the lower reaches of both streams likely 
result in accumulation of fines that can also impair substrate quality.  Also, on San Mateo Creek, 
Crystal Springs Reservoir intercepts nearly all of the sediment from the upper watershed.  This 
reduces coarse sediments, resulting in erosion, incision, and other changes to the streambed and 
banks downstream of the dam.  Threats contributing significantly to this condition include 
Residential and Commercial Development, Channel Modification, Roads and Railroads, and 
Water Diversion and Impoundments. 
 
Viability: Density, Abundance & Spatial Structure 
As in watersheds elsewhere in the Coastal San Francisco Bay Stratum, steelhead are present in 
low numbers.  Available information (Leidy et al. 2005; Spence et al. 2008; 2012) indicates that the 
current distribution and abundance of steelhead in these watersheds are much reduced from 
historic conditions.  Both Miller Creek and San Mateo Creek have been evaluated by NMFS’ 
Technical Recovery Team for the North-Central California Coast Recovery Domain (TRT) (Spence 
et al. 2008; Spence et al. 2012).  The TRT (Spence et al. 2008; Spence et at. 2012) classified San Mateo 
Creek as being at high risk of extinction and Miller Creek as data deficient, though Spence et al. 
(2008) notes that Miller Creek and others identified as data deficient may be at high risk of 
extinction.  In a 2010 snorkle survey in Arroyo Corete Madera del Presidio, 10 of 12 locations 
surveyed had steelhead present in low numbers (Rodoni 2010).  Threats contributing significantly 
to this condition include Water Diversions and Impoundments, and Disease, Predation and 
Competition.   
 
Water Quality: Temperature 
This attribute was rated as Fair for its effect on summer rearing juveniles and smolts.  In the lower 
reaches of these watersheds, temperatures are more likely to be suboptimal, particularly for 
summer rearing lifestages.  As noted above for Hydrology: Impaired Water Flow, impaired flows 
limit steelhead survival and reproduction in the accessible reaches of San Mateo Creek; as a result, 
water temperatures are likely elevated.  Threats contributing significantly to this condition 
include Residential and Commercial Development, Channel Modification, Roads and Railroads, 
and Water Diversion and Impoundments. 
 
Water Quality: Turbidity & Toxicity 
This condition was rated as Poor for its effect on adults, summer rearing juveniles, winter rearing 
juveniles, and smolts.  Likely due to the high density of urbanization within these watersheds, 
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water quality within much of the accessible reaches is degraded and likely limiting for steelhead.  
Water quality for all three creeks is impaired1.  According to USEPA online watershed reports, 
diazinon is a cause of impairment in Miller Creek, and probable sources in this watershed include 
urban runoff and storm sewers.  Causes of impairment in San Mateo Creek include diazanon and 
trash and sediment toxicity.  In San Mateo Creek, probable sources of sediment toxicity are 
unknown, and probable sources of diazinon and trash impairments are illegal dumping and 
urban runoff/storm sewers.  In Arroyo Corte Madera del Presidio, diazinon, pesticides, and urban 
runoff are sources of impairment.  Threats contributing to this condition include Residential and 
Commercial Development and Roads and Railroads. 
 

Threats 
The following discussion focuses on those threats that rate as a primary or secondary concern 
(See Coastal San Francisco Bay Diversity Stratum Rapid Assessment Threats Results).  Recovery 
strategies will focus on ameliorating High threats; however, some strategies may address other 
threat categories when the strategy is essential to recovery efforts.   
 
Agriculture 
Neither Arroyo Corte Madera del Presidio nor San Mateo Creek have land in agricultural 
production, and Miller Creek has three percent of the watershed area mapped as agriculture.  
Thus, the effect of agriculture is expected to be limited to the Miller Creek watershed.   
 
Channel Modification 
Engineered flood control channels occur in accessible reaches of these watersheds, and are most 
prevalent within the lower, more heavily urbanized sections.  As a result, this threat is rated High.  
Engineered channels typically lack habitat features found within natural stream channels, and 
often impede upstream steelhead migration by creating either physical or hydraulic barriers.  
Channel modification within these streams, combined with other channel and landscape altering 
practices, has destroyed estuarine habitat, disconnected streams from their floodplains, and 
constrained natural fluvial and geomorphic processes necessary to create and maintain habitats 
that support viable steelhead populations.   
 
In San Mateo Creek, channel modification has reduced the amount of channel diversity and 
complexity.  Accessible portions of San Mateo Creek have been significantly modified by 
suburban and urban development.  The lower four miles of San Mateo Creek consist of 
unvegetated and heavily armored stream banks with development encroaching on the 

1 USEPA Waterbody Reports are available at: 
https://ofmpub.epa.gov/tmdl_waters10/attains_state.control?p_state=CA 
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floodplains.  Similarly, portions of both Arroyo Corte Madera del Presidio and Miller Creek 
within urban and suburban areas are affected by channel modification; impairing riparian and 
instream conditions. 
 
Residential and Commercial Development 
Significant high density development is primarily located in the currently accessible reaches of 
these watersheds.  Miller Creek has 25% of the watershed area in urban development, and San 
Mateo Creek has 18% of the watershed area in urban development.  Additionally, passage 
impediments largely restrict steelhead distribution to urbanized reaches especially in San Mateo 
Creek where Crystal Springs Reservoir blocks access to undeveloped areas in the upper 
watershed, exacerbating the effects of urban development on this population.  Portions of Miller 
Creek upstream of suburban development contain intact riparian areas; however, within 
developed areas, roads and development encroach into riparian areas, and bank erosion is 
widespread.  Urbanization, ditching, and the construction of storm drains have concentrated 
storm runoff, resulting in channel incision, bank failures, loss of riparian, sediment accumulation, 
and at culverts and road crossings partial sediment barriers 2 .  Development has generally 
constrained floodplains and reduced riparian cover, and bank stabilization and flood-control 
measures have resulted in channelization of stream courses.  Major modifications to the historic 
hydrology and channel forms have occurred in these reaches.  Future development within 
riparian and near stream areas is expected to be limited; however, the existing urban footprint is 
unlikely to diminish, and within undeveloped accessible reaches, such as in Miller Creek, future 
development could potentially exacerbate existing limiting conditions. 
   
Roads and Railroads 
Road density in these watersheds is relatively low; however, road density within the riparian 
area is high3, indicating the likelihood for roadways to impair stream, riparian, and floodplain 
habitats.  In San Mateo Creek, steelhead distribution is primarily limited to urbanized reaches 
where roadway effects are most prevalent.  Additionally, roadways outside of the urbanized 
reaches may also contribute to poor instream and floodplain conditions.  Without road 
decommissioning projects, this threat is likely to continue in the future.   
 
Severe Weather Patterns 
This threat was rated as a Medium to Low threat.  Drought could seriously degrade water flow 
and temperatures available to steelhead in the lower reaches.  Extreme flood events could result 

2 nbwatershed.org 
3 Miles of roads per square mile of riparian buffer (buffer is 100 meters on either side of the stream 
centerline) is 5.9 for Miller Creek (NMFS 2011), and 4.1 for San Mateo Creek (NMFS 2009). 
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in major input of sediment from upslope locations.  Additionally, with global climate change 
expected to result in increased frequency of severe storms (Aumann et al. 2008) and increased 
flooding in the San Francisco Bay area (Knowles 2010; Cloern et al. 2011), there is the potential 
that existing stormwater conveyance infrastructure will be inadequate to convey storm flows.  
Implications are that future flood events will affect infrastructure, human health and safety, and 
environmental resources (including steelhead habitat) in the San Francisco Bay area.  Such 
impacts are a potential concern in both San Mateo and Miller creeks.  The tidal portions of the 
Miller Creek watershed are relatively less developed than San Mateo Creek and other similarly 
highly developed watersheds.  As a result, the threat of flooding impacts may be less in Miller 
Creek than in San Mateo Creek and other San Francisco Bay streams with more highly developed 
tidal portions.   
 
Water Diversion and Impoundments 
Water diversions and impoundments were rated as a High threat.  This is primarily due to the 
Crystal Springs Reservoir located on San Mateo Creek since there are no known large diversions 
or impoundments located in the Miller Creek watershed.  Operation of the Crystal Springs 
Reservoir by the SFPUC over the past 125 years has significantly altered steelhead habitat in 
reaches of San Mateo Creek downstream of reservoir.  The lack of winter high flow events has 
resulted in the accumulation of fine sediment, encroachment of riparian vegetation, and 
simplification of channel form; impairing instream, floodplain and riparian habitat necessary for 
the support of steelhead.  While the effects of these past operations are expected to persist for 
some time, the implementation of improved reservoir discharge operations is expected to 
improve conditions for steelhead (see Hydrology: Redd Scour, above).   
 

Limiting Conditions, Lifestages, and Habitats 
Threat and current condition analysis suggests that extensive watershed development for urban, 
suburban, and commercial land uses are likely limiting factors affecting steelhead abundance 
within both Miller and San Mateo creeks.  Within San Mateo Creek, passage and instream flow 
and habitat are impaired by the effects of Crystal Springs Reservoir.  Combined, the effects of 
development (e.g., urban, suburban, and associated infrastructure) and water allocation facilities 
and operations, impair stream functions and habitat, and limit all lifestages of steelhead within 
these creeks.  Restoration actions in both creeks should target these issues within high potential 
stream reaches, improve passage within accessible reaches, and in San Mateo creek consider 
passage above Crystal Springs Reservoir in order to provide access to important upper watershed 
reaches. 
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General Recovery Strategy 
 
Improve Passage 
Passage impediments should be systematically remediated.  Priorities should focus on those that 
occur low in the system.   
 
Passage at Reservoirs 
Crystal Springs Reservoir on San Mateo Creek acts as a complete passage barrier that blocks 
access to approximately 80 percent of habitat in the upper watershed.  These upper watershed 
reaches were historically important for the steelhead population in this watershed.  The habitat 
and function of the stream reaches upstream of the reservoir cannot be effectively replaced 
through enhancement of downstream reaches.  Thus, to address the effects of upstream passage 
blockage, studies to evaluate the potential biological benefits and technical feasibility of a 
steelhead passage program should be performed and, if deemed technically feasible and 
biologically beneficial, a passage program to restore anadromy to the upper watershed should be 
implemented.  The SFPUC has conducted monitoring upstream and downstream of Crystal 
Springs Reservoir that will be useful in evaluating potential biological benefits and technical 
feasibility of fish passage efforts at this location.  The SFPUC’s monitoring reports should serve 
as a starting point for future evaluations.  
 
Increase Habitat Complexity 
Habitat complexity should be improved throughout the impaired reaches in these watersheds.  
All structures should be designed to function within an established range of flows to optimize 
habitat conditions for all steelhead lifestages. 
 
Side Channel and Floodplain Reconnection 
Where not limited by existing development, efforts should be made to reconnect floodplain 
habitat and increase channel complexity by reconnecting side channel habitat with the active 
stream channel.  When possible, existing development should be retrofitted to restore access to 
floodplain and flood bench habitat, and to allow for natural channel functions. 
 
Increase Estuary Habitat  
Efforts to increase estuarine habitat should be maintained, where present, and should be 
expanded and implemented where needed elsewhere throughout the stratum.  Projects should 
include efforts to improve tidal and subtidal habitat complexity and should consider the needs 
of rearing and emigrating salmonids. 
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Improve Riparian Composition 
Many of the reaches within the urbanized areas would benefit from improved riparian 
composition and structure, which would improve LWD recruitment, and increase instream 
shelter for juvenile fish.  General practices to improve riparian condition include exotic vegetation 
removal, riparian planting and maintenance, and implementing channel maintenance flows 
necessary to support a riparian corridor that is diverse in species and age structure. 
 
Improve Sediment Transport and Address Upslope and Instream Sources of Excess Sediment 
Restoration efforts should consider improving substrate conditions throughout channelized 
reaches.  In San Mateo Creek, restoration efforts should focus on providing channel 
maintenance/forming flows downstream of the reservoir as necessary to mobilize bedload 
material, and provide suitable gravel material from upstream sources.   
 
Improve Water Quality  
Efforts should be made to improve water quality.  In particular, efforts should focus on limiting 
or treating urban runoff to decrease diazinon, trash, and toxic sediments. 
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Riparian Vegetation: Composition, Cover & Tree Diameter P

Estuary: Quality & Extent P P F P

Velocity Refuge: Floodplain Connectivity F P

Hydrology: Redd Scour F

Hydrology: Baseflow & Passage Flows P F F P

Passage/Migration: Mouth or Confluence & Physical Barriers P P P P

Habitat Complexity: Percent Primary Pools & Pool/Riffle/Flatwater Ratios P P P

Habitat Complexity: Large Wood & Shelter P P P P

Sediment: Gravel Quality & Distribution of Spawning Gravels P P P P

Viability: Density, Abundance & Spatial Structure P P P

Water Quality: Temperature F F

Water Quality: Turbidity & Toxicity P P P P
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CCC Steelhead DPS: Coastal San Francisco Bay Diversity Stratum (San Mateo/Miller/Arroyo Corte Madera del Presidio)

Steelhead Life History Stages

Habitat & Population Condition Scores By Life Stage:

Adults Eggs

Summer-

Rearing 

Juveniles

Winter-

Rearing 

Juveniles

Smolts

VG = Very Good

G = Good

F = Fair    

P = Poor
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Agriculture H H H L L M M M L M

Channel Modification H H H H H H H H H H H

Disease, Predation, and Competition M M L L M M H L L

Fire, Fuel Management, and Fire Suppression M L M L L L L L L L

Livestock Farming and Ranching M L M L L M M M L M

Logging and Wood Harvesting L L L L L L L L L L

Mining L L L L L L L L L L

Recreational Areas and Activities M M M L L L L L L L

Residential and Commercial Development H H H H H H H H H H

Roads and Railroads H H L H H H H H H H

Severe Weather Patterns M H M M H M M M M M M

Water Diversions and Impoundments H H H H H H H H H H H L

Fishing and Collecting M

Hatcheries and Aquaculture L L L

CCC Steelhead DPS: Coastal San Francisco Bay Diversity Stratum (San Mateo/Miller/Arroyo Corte Madera del Presidio)
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 Miller Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

MiC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

MiC-CCCS-
1.1.1.1 Action Step Estuary

Develop an estuary rehabilitation and enhancement plan in efforts to reclaim 
historically tidal influenced areas. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
1.1.1.2 Action Step Estuary

Identify potential habitat features that will increase current and future estuary habitat 
values for rearing steelhead. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
1.1.1.3 Action Step Estuary

Investigate water quality (D.O., temperature, salinity) conditions for rearing steelhead 
in potential tidal marsh rehabilitation sites. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
1.1.1.4 Action Step Estuary

Increase the inner estuary hydrodynamics that have been altered by levees, dikes, 
culverts, and tide gates. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
1.1.1.5 Action Step Estuary

Develop a plan and implement the plan to restore the engineered channel across the 
diked historic baylands. 3 15

Marin Audubon Society, Marin 
County, Marinwood, NBWA

MiC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

MiC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target velocity refuge for 
migrating salmonids. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

MiC-CCCS-
5.1.1.1 Action Step Passage

Utilize vegetation methods and bio-techniques to establish a low flow channel 
throughout the flood control channel. Incorporate features that create velocity refuge 
during high flow events for immigrating adults. 2 5

Marin County, Marinwood, 
NBWA

MiC-CCCS-
5.1.1.2 Action Step Passage Modify or remove passage impediments. 1 5

Marin County, Marinwood, 
NBWA

MiC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

MiC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Evaluate and prescribe an appropriate number of key LWD pieces to enhance 
summer rearing conditions in potential steelhead spawning and rearing areas 
throughout the watershed. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

MiC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Evaluate and prescribe habitat features that will increase primary pool depth and 
frequency for winter and summer rearing juveniles, and quality staging pools for 
migrating/staging adults. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter 

MiC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase shelter and habitat complexity features that improve survival of emigrating 
juvenile and adult steelhead; include efforts in areas such as flood control channels 
that lack habitat complexity.   2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

MiC-CCCS-
7.1.1.1 Action Step Riparian

Identify areas where canopy cover is impaired, and prescribe and implement 
measures to improve riparian habitat. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
7.1.1.2 Action Step Riparian

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
land management activities. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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 Miller Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MiC-CCCS-
8.1.1.1 Action Step Sediment

Evaluate, design, and implement gravel quality and quantity strategies to the extent 
that the maximum amount of spawning and incubation habitat is achieved. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
8.1.1.2 Action Step Sediment

Add channel roughness (logs, boulders) in strategic locations to encourage 
spawning tailout formations and gravel sorting. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve instream temperature conditions

MiC-CCCS-
10.1.1.1 Action Step Water Quality

Identify if water temperatures are limiting steelhead viability in Miller Creek and, if 
found to be limiting, develop and implement measures to reduce water temperatures 
where needed. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants

MiC-CCCS-
10.1.2.1 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to poor 
water quality and pollution. 2 5

Marin County, Marinwood, 
NBWA

MiC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

MiC-CCCS-
11.1.1.1 Action Step Viability Encourage Marin RCD to expand their area of interest to include east Marin. 3 5 Marin RCD, NMFS
MiC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

MiC-CCCS-
12.1.1.1 Action Step Agriculture

Conserve open space in contiguous landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements. 3 10 Marin County, NBWA

MiC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (impaired  
gravel quality and quantity)

MiC-CCCS-
12.1.2.1 Action Step Agriculture

Address sources from agricultural activities that deliver sediment and runoff to 
stream channels. 2 10 Marin County, NBWA

MiC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

MiC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Protect all existing areas that provide winter refuge and seasonal habitat for juvenile 
steelhead from channelization. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Ensure that all existing channel designed for flood conveyance incorporate features 
that enhance steelhead migration under high and low flow conditions. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Evaluate design alternatives to rip-rap bank repairs and incorporate fish habitat 
features. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.3.5 Action Step

Channel 
Modification

Limit new development - flood control projects or other channel modifications 
facilitating new development (as opposed to protecting existing infrastructure) should 
be avoided. 3 25

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity

MiC-CCCS-
13.1.2.1 Action Step

Channel 
Modification Conduct rehabilitation activities that reconnect channels to floodplains. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Develop and implement strategies that slow urban runoff during the spawning and 
migration season (slow it, spread it, sink it). 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

MiC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Ensure that existing engineered and modified channels incorporate features that 
enhance steelhead migration under high and low flow conditions. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.3.2 Action Step

Channel 
Modification Incorporate velocity refuge features in all existing engineered and modified channels. 2 10

Marin County, Marinwood, 
NBWA
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 Miller Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

MiC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Install features that provides shelter for emigrating juvenile salmonids - focus efforts 
on areas, such as flood control channels, where shelter is most limited. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Prevent or minimize any future channel modification in potentially high value 
seasonal habitat and migration (staging) areas. 3 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

MiC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to provided shelter and velocity refuge for migrating and rearing steelhead. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.4.2 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
13.1.4.3 Action Step

Channel 
Modification

Prevent or minimize the removal of habitat forming structures (LWD, boulders, 
vegetation, etc.) in all natural waterways. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
22.1 Objective

Residential/Co
mmercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
22.1.1

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

MiC-CCCS-
22.1.1.1 Action Step

Residential/Co
mmercial 
Development

Avoid or minimize new development within riparian zones and the 100 year 
floodprone zones. 3 10 Marinwood, NBWA

MiC-CCCS-
22.1.1.2 Action Step

Residential/Co
mmercial 
Development Avoid or minimize future development in floodplains or off channel habitats. 2 10 Marinwood, NBWA

MiC-CCCS-
22.1.2

Recovery 
Action

Residential/Co
mmercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

MiC-CCCS-
22.1.2.1 Action Step

Residential/Co
mmercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways of Miller Creek. 2 10 Marinwood, NBWA

MiC-CCCS-
22.1.2.2 Action Step

Residential/Co
mmercial 
Development

Implement education programs and install signs to promote public awareness of 
salmon and steelhead and their habitats within the Miller Creek watershed. 3 5 Marinwood, NBWA

MiC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

MiC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

MiC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess high and medium priority sediment delivery sites associated with roads and 
railroads. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

MiC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 2 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Prevent or minimize the construction of new roads near high value habitat areas or 
sensitive habitat areas. 3 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

MiC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Ensure that all future road/stream crossing provide passage for all steelhead life 
stages. 3 10

Marin County, Marinwood, 
NBWA

MiC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Identify and remedy all road/stream crossings that impair or prevent steelhead 
migration. 1 10

Marin County, Marinwood, 
NBWA
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Arroyo de Corte Madera del Presidio, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

ACMP-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
1.1.1

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

ACMP-CCCS-
1.1.1.1 Action Step Estuary Develop and implement estuary rehabilitation and enhancement strategies. 3 10

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
1.1.2

Recovery 
Action Estuary Increase and enhance habitat complexity features

ACMP-CCCS-
1.1.2.1 Action Step Estuary

Evaluate, and if feasible implement restoration projects that integrate upland and 
intertidal habitats. 3 10

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
1.1.2.2 Action Step Estuary

Evaluate and implement, where feasible, programs to enhance native benthic flora 
and fauna (such as native bivalves) to reduce habitat related effects of non-native 
invasive species. 3 15

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
1.1.2.3 Action Step Estuary

Evaluate and implement, where feasible, programs to enhance native riparian and 
wetland flora to reduce habitat related effects of past or present land-uses. 3 15

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
1.1.2.4 Action Step Estuary

Use only native plant species in restoration, inspecting all live restoration and 
construction materials for aquatic invasive species and cleaning all equipment prior 
to and post restoration/construction. 2 15

City of Mill Valley, FHWA, Mill 
Valley StreamKeepers, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
1.1.2.5 Action Step Estuary

Monitor all restoration projects to identify success of techniques.  Also, when 
unsatisfactory results are identified, implement responses to address causes of poor 
results. 3 25

City of Mill Valley, FHWA, 
Marin County

ACMP-CCCS-
1.1.3

Recovery 
Action Estuary Reduce toxicity and pollutants

ACMP-CCCS-
1.1.3.1 Action Step Estuary

Evaluate water quality conditions (salinity, dissolved oxygen, temperature) in 
potential steelhead estuary rearing areas. 3 10

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
1.1.3.2 Action Step Estuary

Implement tidal restoration projects that help capture and provide treatment of 
upland runoff. 3 25

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
1.1.3.3 Action Step Estuary

Plan and implement Total Maximum Daily Load plans for known pollutant 
impairments. 3 10

City of Mill Valley, Marin 
County, MMWD, NBWA, 
SWRCB, US EPA

ACMP-CCCS-
1.1.3.4 Action Step Estuary Plan and implement structural solutions to reduce urban storm runoff pollutant loads. 3 25

City of Mill Valley, FHWA, Mill 
Valley StreamKeepers, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

ACMP-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in modified 
channel areas. 3 5

City of Mill Valley, Mill Valley 
StreamKeepers, Marin County,  
MMWD, NBWA

ACMP-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches. 3 10

City of Mill Valley, Mill Valley 
StreamKeepers, Marin County,  
MMWD, NBWA

ACMP-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Evaluate undeveloped and developed floodplain areas in efforts to identify 
rehabilitation and habitat enhancement sites with emphasis on increasing floodplain 
habitat. 3 10

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Encourage willing landowners to restore historical floodplains or offchannel habitats 
through conservation easements, etc. 3 15

City of Mill Valley, Marin 
County,  MMWD,  NBWA, 
Private Landowners

ACMP-CCCS-
2.1.1.5 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target velocity refuge for 
migrating salmonids. 2 25

City of Mill Valley, Marin 
County,  MMWD

ACMP-CCCS-
2.1.1.6 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter rearing 
habitat for juvenile steelhead. 3 15

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
3.1.1

Recovery 
Action Hydrology Improve passage flows

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ACMP-CCCS-
3.1.1.1 Action Step Hydrology

Reduce impacts of impaired hydrology (reduced pulse-flows, magnitude, duration, 
and timing of freshets) that preclude adult and smolt passage over critical riffles and 
other nature obstacles. 1 5

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
3.1.1.2 Action Step Hydrology

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for steelhead. 3 10

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
3.1.1.3 Action Step Hydrology

Protect the natural hydrograph during the steelhead migration season (November 
thru June). 1 5

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
3.1.2

Recovery 
Action Hydrology Improve flow conditions

ACMP-CCCS-
3.1.2.1 Action Step Hydrology Identify and maximize opportunities for aquifer recharge. 3 25

City of Mill Valley, Marin 
County, MMWD, NBWA, 
Private Landowners

ACMP-CCCS-
3.1.2.2 Action Step Hydrology Develop and implement strategies for efficient water use. 3 10

City of Mill Valley, Mill Valley 
StreamKeepers, Marin County,  
MMWD, NBWA, Private 
Landowners

ACMP-CCCS-
3.1.2.3 Action Step Hydrology Develop and implement a water use plan ensuring base-flow sustainability. 3 10

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
3.1.2.4 Action Step Hydrology

Require streamflow gaging devices to evaluate impairment to current streamflow 
conditions. 2 5

City of Mill Valley, Marin 
County,  MMWD, NBWA, 
RWQCB, SWRCB

ACMP-CCCS-
3.1.2.5 Action Step Hydrology

Implement conjunctive use of water for water projects whenever possible to maintain 
or restore steelhead habitat. 2 5

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

ACMP-CCCS-
5.1.1.1 Action Step Passage

Continue to identify high priority barriers and restore passage per NMFS' Guidelines 
for Salmonid Passage at Stream Crossings (NMFS 2001). 2 5

City of Mill Valley, Marin 
County,  MMWD, NBWA, 
NMFS

ACMP-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve large wood frequency

ACMP-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase wood frequency in spawning and rearing areas to the extent that a 
minimum of six key LWD pieces exists every 100 meters in 0-10 meters BFW 
streams. 2 15

City of Mill Valley, Mill Valley 
StreamKeepers, Marin County,  
MMWD

ACMP-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Develop strategies to optimize hydraulic diversity and habitat complexity when 
implementing/installing LWD structures. 3 10

City of Mill Valley, Mill Valley 
StreamKeepers, Marin County,  
MMWD, NBWA

ACMP-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Develop and install seasonal habitat rearing features that achieve optimal 
performance during spring/fall baseflow conditions throughout the watershed. 3 15

City of Mill Valley, Mill Valley 
StreamKeepers, Marin County,  
MMWD, NBWA

ACMP-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools

ACMP-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase the number of primary pools to the extent that more than 40% of summer 
rearing pools meet primary pool criteria (>2.5 feet deep in 1st and 2nd order 
streams; >3 feet in third order or larger streams.) 2 15

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Evaluate, develop, and implement strategies to increase primary pool frequency in 
high priority reaches throughout the watershed. 3 15

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter rating

ACMP-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase the number of pools that have a minimum shelter of 80 (See NMFS 
criteria). 3 15

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
6.1.3.2 Action Step

Habitat 
Complexity Evaluate, identify, and improve shelters in pools throughout the watershed. 3 15

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)

ACMP-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Evaluate, identify, and develop strategies that will encourage riffle habitat formation 
throughout the watershed. 3 10

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ACMP-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

ACMP-CCCS-
7.1.1.1 Action Step Riparian

Increase the average stream canopy cover within all current and potential spawning 
and rearing reaches to a minimum of 80%. 2 10

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
7.1.1.2 Action Step Riparian

Increase the stream canopy by planting appropriate native riparian trees and shrubs 
along the stream where shade canopy is not at acceptable levels.  In many cases, 
planting will need to be coordinated to follow bank stabilization or upslope erosion 
control projects. 2 25

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
7.1.1.3 Action Step Riparian

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
land management activities (roads, cattle, flood control, etc.). 2 25

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
7.1.1.4 Action Step Riparian

Evaluate, design, and implement strategies to rehabilitate native riparian 
communities and encourage large long standing trees. 3 10

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
7.1.1.5 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers. 3 25

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

ACMP-CCCS-
8.1.1.1 Action Step Sediment

Increase the percentage of pool tail-out embeddness with values of 1s and 2s (See 
NMFS Conservation Action Planning Attribute Table Report) within all spawning 
reaches. 2 15

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
8.1.1.2 Action Step Sediment

Evaluate. develop, and implement spawning gravel augmentation programs in 
essential areas. 3 15

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
8.1.1.3 Action Step Sediment

Add channel roughness (logs, boulders) in strategic locations to encourage 
spawning tailout formations and gravel sorting. 2 15

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
8.1.2

Recovery 
Action Sediment Improve gravel quantity and distribution for macro-invertebrate production (food)

ACMP-CCCS-
8.1.2.1 Action Step Sediment

Increase the percentage of gravel quality embeddedness to values of 1s and 2s 
(See NMFS Conservation Action Planning Attribute Table Report) in all current and 
potential juvenile salmonid summer and seasonal (fall/winter/spring) rearing areas. 2 15

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
8.1.2.2 Action Step Sediment

Increase stream bed and bank stability using biotechnical materials (vegetation, plant 
fiber, and native wood and rock), where appropriate. 2 15

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
8.1.2.3 Action Step Sediment

Re-mediate upland sources (prevent or minimize eroded soils from entering the 
stream system). 3 20

Caltrans, CDFW, City of Mill 
Valley, FHWA, Marin County,  
MMWD, NBWA

ACMP-CCCS-
8.1.2.4 Action Step Sediment

Add channel roughness features (logs, large boulders) to trap cobbles in current and 
potential seasonal reaches. 2 15

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
10.1.1

Recovery 
Action Water Quality Reduce toxicity and pollutants

ACMP-CCCS-
10.1.1.1 Action Step Water Quality

Address water pollution from non-point sources within the watershed through 
outreach, education and enforcement. 3 10

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
10.1.1.2 Action Step Water Quality

Identify nutrient loading sources causing poor water quality conditions for steelhead 
and implement strategies for remediating or avoiding future inputs of pollution to 
watershed streams. 3 10

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
10.1.1.3 Action Step Water Quality

Avoid, or at a minimum minimize, the use of commercial and industrial products 
(e.g., pesticides) with high potential for contamination of local waterways. 2 10

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
10.1.1.4 Action Step Water Quality Control urban runoff. 3 25

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
10.1.1.5 Action Step Water Quality

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 25

Caltrans, CDFW, City of Mill 
Valley, Marin County,  MMWD, 
NBWA, NMFS

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
Coastal SF Bay Diversity Stratum

636



Arroyo de Corte Madera del Presidio, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ACMP-CCCS-
10.1.1.6 Action Step Water Quality Identify and fix septic systems contributing to high nutrient loading. 3 10

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream temperature conditions

ACMP-CCCS-
10.1.2.1 Action Step Water Quality

Implement comprehensive evaluation and monitoring program to determine areas 
where poor riparian habitat is contributing to increased water temperatures limiting 
juvenile steelhead survival and aquatic habitat potential. 3 10

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
10.1.2.2 Action Step Water Quality

Rehabilitate or restore riparian corridor conditions within all current and potential high 
value habitat summer rearing areas. 3 10

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
10.1.2.3 Action Step Water Quality

Develop and implement appropriate tree plantings strategies in efforts to rehabilitate 
summer rearing habitat for juvenile steelhead. 3 10

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
10.1.3

Recovery 
Action Water Quality Reduce turbidity and suspended sediment

ACMP-CCCS-
10.1.3.1 Action Step Water Quality Identify and remediate unstable banks and other sediment sources. 3 15

Caltrans, CDFW, City of Mill 
Valley, FHWA, Marin County,  
MMWD, NBWA

ACMP-CCCS-
10.1.3.2 Action Step Water Quality

Where feasible, utilize native plants and bioengineering techniques to stabilize 
banks. 3 25

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
10.1.3.3 Action Step Water Quality

Identify and implement strategies to reduce landslide hazard areas and other 
upslope sources of fine sediment (hillslope hollows, deep-seated landslides, etc.). 3 10

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

ACMP-CCCS-
11.1.1.1 Action Step Viability

Conduct a comprehensive assessment of watershed processes (e.g., hydrology, 
geology, fluvial-geomorphology, water quality, and vegetation), instream habitat, and 
factors limiting steelhead production. 3 10

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
11.1.1.2 Action Step Viability

Continue and expand upon watershed and instream habitat assessments and 
population status monitoring; use new knowledge to adapt strategies. 3 15

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
11.1.1.3 Action Step Viability

Conduct periodic, standardized spawning surveys to estimate adult abundance in 
the watershed. 3 25

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
11.1.1.4 Action Step Viability Conduct habitat surveys to monitor change in key habitat variables. 3 25

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
11.1.1.5 Action Step Viability Initiate smolt outmigration study and develop smolt abundance estimates. 2 10

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
11.1.1.6 Action Step Viability

Improve conditions for steelhead through supporting enforcement of environmental 
laws and regulations.  3 25

CDFW, City of Mill Valley, 
Marin County,  MMWD, NMFS 
OLE

ACMP-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

ACMP-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Flood control projects or other modifications facilitating new development (as 
opposed to protecting existing infrastructure) should be avoided or minimized. 3 25

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Review channel modification activities to prevent or minimize future impediments 
from blocking access to off channel habitat used by salmonids as refuge and winter 
rearing habitat during high stream flows. 2 25

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (altered pool complexity and/or 
pool, riffle ratio)

ACMP-CCCS-
13.1.2.1 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or features 
to create salmonid habitat diversity. 2 10

City of Mill Valley, Marin 
County, MMWD, NBWA
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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(Years)

ACMP-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Ensure future retention and recruitment of large woody debris and root wads to 
rehabilitate existing stream complexity, pool frequency, and depth. 3 15

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
13.1.2.3 Action Step

Channel 
Modification

Protect existing natural channel reaches from channelization and enhance winter 
refuge and seasonal habitat features where appropriate. 2 15

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduce large wood and/or 
shelter)

ACMP-CCCS-
13.1.3.1 Action Step

Channel 
Modification

All proposed levees should be designed to account for minimal maintenance 
associated with an intact and functioning riparian zone. 3 25

City of Mill Valley, Marin 
County, MMWD

ACMP-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Identify locations where channel modification, including existing flood control 
projects, has resulted in decreased shelter, LWD frequency, and habitat complexity, 
and develop and implement site specific plans to improve these conditions.  
Consider flow rates and discharges when designing LWD and shelter enhancement 
features.  2 15

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Incorporate velocity refuge habitat features in all future and existing engineered and 
modified channels. 2 20

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Prevent or minimize any future removal of habitat forming structures (LWD, 
boulders, vegetation, etc.) in natural waterways. 3 15

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to stream hydrology (impaired water flow)

ACMP-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter flows. 2 15

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
18.1 Objective Livestock

Address the present of threatened destruction, modification or curtailment of 
the species habitat or range

ACMP-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

ACMP-CCCS-
18.1.1.1 Action Step Livestock

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to provide future recruitment of large wood and 
other shelter components. 3 10

City of Mill Valley, Marin 
County,  MMWD, NBWA, 
Private Landowners

ACMP-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

ACMP-CCCS-
18.1.2.1 Action Step Livestock

Maintain adequate stream corridor buffers to filter and prevent fine sediment input 
from entering streams of the watershed. 2 25

City of Mill Valley, Marin 
County,  MMWD, NBWA, 
Private Landowners

ACMP-CCCS-
18.1.2.2 Action Step Livestock

Encourage the RCD, and other appropriate organizations to increase the number of 
landowners participating in sediment reduction planning and implementation. 3 15

City of Mill Valley, Marin 
County, Marin RCD, MMWD, 
NBWA, NMFS

ACMP-CCCS-
18.1.3

Recovery 
Action Livestock Prevent or minimize alterations to riparian species composition and structure

ACMP-CCCS-
18.1.3.1 Action Step Livestock

Develop and implement riparian setbacks/buffers that protect existing native riparian 
species composition and structure. 3 10

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
22.1 Objective

Residential/Co
mmercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
22.1.1

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize impairment to the estuary (impaired quality and extent)

ACMP-CCCS-
22.1.1.1 Action Step

Residential/Co
mmercial 
Development

Reduce and minimize habitat modification that impairs habitat conditions affecting 
juveniles by minimizing adverse effects of future development in and around the bay.  
When development is planned, implement projects that incorporate elements to 
protect and enhance habitat. 3 25

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
22.1.1.2 Action Step

Residential/Co
mmercial 
Development

Curtail further development in active wetlands through zoning restrictions, county 
master plans and other Federal, State, and county planning and regulatory 
processes, and land protection agreements. 3 25

City of Mill Valley, Marin 
County, , NBWA, USACE, 
USEPA

ACMP-CCCS-
22.1.1.3 Action Step

Residential/Co
mmercial 
Development

Increase monitoring and enforcement of illegal bank or shoreline stabilization 
activities. 2 15

CDFW, City of Mill Valley, 
Marin County, MMWD, NBWA, 
NMFS OLE

ACMP-CCCS-
22.1.1.4 Action Step

Residential/Co
mmercial 
Development

Promote native intertidal and subtidal vegetation through eradication and control of 
non-native species. 3 5

City of Mill Valley, Marin 
County,  MMWD, NBWA
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Arroyo de Corte Madera del Presidio, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ACMP-CCCS-
22.1.2

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize increased landscape disturbance

ACMP-CCCS-
22.1.2.1 Action Step

Residential/Co
mmercial 
Development

Avoid or minimize new development, or road construction within floodplains, riparian 
areas, unstable soils or other sensitive areas. 3 25

City of Mill Valley, FHWA, 
Marin County, NBWA

ACMP-CCCS-
22.1.2.2 Action Step

Residential/Co
mmercial 
Development

Conserve open space in un-fractured landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements. 3 15

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
22.1.3

Recovery 
Action

Residential/Co
mmercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

ACMP-CCCS-
22.1.3.1 Action Step

Residential/Co
mmercial 
Development

Minimize the future use of commercial and industrial products (e.g., pesticides) with 
high potential for contamination of local waterways. 3 25

City of Mill Valley, Marin 
County,  MMWD, NBWA, 
SWRCB

ACMP-CCCS-
22.1.3.2 Action Step

Residential/Co
mmercial 
Development

Upgrade existing stormwater systems into a spatially distributed discharge network 
(rather than a few point discharges). 3 15

FHWA, Marin County, MMWD, 
NBWA

ACMP-CCCS-
22.1.4

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

ACMP-CCCS-
22.1.4.1 Action Step

Residential/Co
mmercial 
Development Minimize new development within 100-year floodprone zones. 3 25

City of Mill Valley, Marin 
County, MMWD, NBWA

ACMP-CCCS-
22.1.4.2 Action Step

Residential/Co
mmercial 
Development

Rehabilitate areas where existing and dilapidated infrastructure impairs the quality of 
floodplain and winter rearing for habitat for steelhead within the watershed.    2 15

City of Mill Valley, Marin 
County, MMWD

ACMP-CCCS-
22.1.4.3 Action Step

Residential/Co
mmercial 
Development

Recalculate 100-year flood interval that takes into consideration global climate 
change and rising sea levels. 3 10

City of Mill Valley, FHWA, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
22.1.5

Recovery 
Action

Residential/Co
mmercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

ACMP-CCCS-
22.1.5.1 Action Step

Residential/Co
mmercial 
Development Encourage and identify opportunities for on-site rain retention facilities. 2 15

City of Mill Valley, Marin 
County,  MMWD, NBWA, 
NMFS

ACMP-CCCS-
22.1.5.2 Action Step

Residential/Co
mmercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways. 3 10

City of Mill Valley, Marin 
County,  MMWD, NBWA

ACMP-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

ACMP-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Decommission and or re-locate riparian roads upslope to achieve desirable riparian 
road density criteria (<0.1 to 0.4 Miles/Square Mile). 2 10

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA

ACMP-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

ACMP-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Ensure all future new, repair, and replacement road/stream crossing provide 
unimpaired passage for all steelhead life stages. 2 10

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA

ACMP-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings (NMFS 2001) 
and appropriate barrier databases when developing new or retrofitting existing road 
crossings. 2 5

Caltrans, FHWA, Marin 
County, NBWA, NMFS

ACMP-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) must accommodate 100-year flow event and associated sediment 
transport. 3 10

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA

ACMP-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)
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Arroyo de Corte Madera del Presidio, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ACMP-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Utilize best management practices for road construction, maintenance, management 
and decommissioning (e.g., Fishnet 4c County Roads Manual; Hagans & Weaver, 
1994; Oregon Department of Transportation, 1999; Sommarstrom 2002). 2 25

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA

ACMP-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 
Construction should avoid destroying native riparian vegetation or mitigate when 
unavoidable. 3 25

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA

ACMP-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Minimize the construction of new roads near high valve habitat areas or sensitive 
habitat areas. 3 25

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA

ACMP-CCCS-
23.1.3.4 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 3 25

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA

ACMP-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

ACMP-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 3 25

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA, 
Private Landowners

ACMP-CCCS-
23.1.5

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

ACMP-CCCS-
23.1.5.1 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific road management plan is created 
and implemented. 3 25

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA,

ACMP-CCCS-
23.1.5.2 Action Step

Roads/Railroad
s

Evaluate existing roadways within 200 meters of the riparian corridor, and develop 
plans to decrease the ongoing impacts associated with these roads. 3 10

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA,

ACMP-CCCS-
23.1.5.3 Action Step

Roads/Railroad
s

Reduce road densities by at least 10 percent over the next 10 years, prioritizing high 
risk areas. 3 10

Caltrans, City of Mill Valley, 
FHWA, Marin County, NBWA,

ACMP-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ACMP-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

ACMP-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment Identify and eliminate depletion of summer base flows from unauthorized water uses. 2 10

CDFW, City of Mill Valley, 
Marin County,  MMWD,  
NBWA, SWRCB

ACMP-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment

Continue to prohibit new or increased surface water diversions for existing permit 
holders. 3 25

CDFW, City of Mill Valley, 
Marin County, NBWA, MMWD, 
SWRCB

ACMP-CCCS-
25.1.1.3 Action Step

Water 
Diversion/
Impoundment

Work with partners to ensure that current and future water diversions (surface or 
groundwater) do not impair water quality conditions in summer or fall rearing 
reaches. 2 25

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
25.1.1.4 Action Step

Water 
Diversion/
Impoundment

Work with SWRCB and landowners to improve survival and migration opportunities 
for all lifestages. 2 25

City of Mill Valley, Marin 
County,  MMWD, NBWA, 
Private Landowners, SWRCB

ACMP-CCCS-
25.1.1.5 Action Step

Water Diversion
/Impoundment

Work with SWRCB to take enforcement action to stop unpermitted water diverters to 
ensure adequate water flows in the creek to support natural resources. 2 25

City of Mill Valley, Marin 
County,  MMWD, NBWA, 
Private Landowners, SWRCB

ACMP-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment

Prevent or minimize alterations to sediment transport (road conditions/density, dams 
etc.)

ACMP-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment Implement actions that minimize adverse effects of dams and weirs. 2 15

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
Coastal SF Bay Diversity Stratum

640



Arroyo de Corte Madera del Presidio, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ACMP-CCCS-
25.1.2.2 Action Step

Water 
Diversion/
Impoundment

Re-establish natural sediment delivery processes and implement sediment reduction 
activities where necessary. 3 15

CDFW, City of Mill Valley, 
Marin County,  MMWD, NBWA

ACMP-CCCS-
25.1.3

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to passage and migration

ACMP-CCCS-
25.1.3.1 Action Step

Water 
Diversion/
Impoundment

Work with partners to ensure that all current and future water diversions (surface or 
groundwater) do not impair migration patterns of all steelhead life history stages. 2 25

CDFW, City of Mill Valley, 
Marin County, MMWD, NBWA

ACMP-CCCS-
25.1.3.2 Action Step

Water 
Diversion/
Impoundment

Adequately screen water diversions to prevent entrainment of all steelhead life 
stages. 3 15

CDFW, City of Mill Valley, 
Marin County,  MMWD, 
NBWA, NMFS

ACMP-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

ACMP-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

ACMP-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Allow all "fisheries flows" (baseflows, and passage, attractant, and channel 
maintenance flows) to bypass or flow through diversion facilities. 1 5

CDFW, City of Mill Valley, 
Marin County, NBWA, MMWD, 
NMFS

ACMP-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment Assess, map, and install stream gages on all water diversions (CDFG 2004). 3 5

CDFW, City of Mill Valley, 
Marin County,  MMWD, 
NBWA, NMFS

ACMP-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment

Prevent and/or minimize the adverse effects of water diversion on salmonid habitat 
by establishing a more natural hydrograph, by-passing adequate downstream flows, 
regulating season of diversion, and promoting and implementing off-stream storage 
solutions (CDFG 2004). 1 5

CDFW, City of Mill Valley, 
Marin County,  MMWD, 
NBWA, NMFS, SWRCB
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San Mateo Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

SMatC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

SMatC-CCCS-
1.1.1.1 Action Step Estuary

Develop an estuary assessment and enhancement plan that would look to identify 
any historically tidal influenced areas that may be restored in the future. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
1.1.1.2 Action Step Estuary

Identify potential habitat features that will increase current and future estuary habitat 
values for rearing steelhead. 2 10

CDFW, City of San Mateo, 
County of San Mateo, NMFS

SMatC-CCCS-
1.1.1.3 Action Step Estuary

Investigate water quality (D.O., temperature, salinity) conditions for rearing steelhead 
in potential tidal marsh rehabilitation sites. 2 10

CDFW, City of San Mateo, 
County of San Mateo, NMFS

SMatC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

SMatC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target velocity refuge for 
migrating salmonids. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter rearing 
habitat for juvenile steelhead. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

SMatC-CCCS-
3.1.1.1 Action Step Hydrology

Reduce impacts of impaired hydrology (reduced pulse-flows, magnitude, duration, 
and timing of freshets) that preclude adult and smolt passage over critical riffles and 
other nature obstacles. 1 20 SFPUC

SMatC-CCCS-
3.1.1.2 Action Step Hydrology

Identify and implement flow requirements that support adult and juvenile steelhead 
migration downstream of Crystal Springs Reservoir. 1 5 SFPUC

SMatC-CCCS-
3.1.1.3 Action Step Hydrology

Identify flow requirements that protect emigrating juvenile and adults steelhead 
(kelts). 1 20 SFPUC

SMatC-CCCS-
3.1.1.4 Action Step Hydrology

Implement spawning and rearing habitat curves downstream of Crystal Springs 
Reservoir . 1 50 SFPUC

SMatC-CCCS-
3.1.1.5 Action Step Hydrology

Implement flow schedules that optimize steelhead spawning and rearing conditions 
downstream of Crystal Springs Reservoir. 1 20 SFPUC

SMatC-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

SMatC-CCCS-
5.1.1.1 Action Step Passage

Evaluate and if deemed biologically beneficial, and technically feasible, prescribe 
and implement passage methodologies for Crystal Springs reservoir. 1 5 SFPUC

SMatC-CCCS-
5.1.1.2 Action Step Passage

Develop and implement a reservoir bypass flows that protect migrating steelhead 
through flood control channels. 1 5 SFPUC

SMatC-CCCS-
5.1.1.3 Action Step Passage

Improve passage conditions at known barriers downstream of Crystal Springs 
Reservoir. 1 5 SFPUC

SMatC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

SMatC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Evaluate and prescribe an appropriate number of key LWD pieces to enhance 
summer rearing conditions in potential steelhead spawning and rearing areas 
throughout the watershed. 2 10

City of San Mateo, County of 
San Mateo, SFPUC, Town of 
Hillsborough

SMatC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

SMatC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Evaluate and prescribe habitat features that will increase primary pool depth and 
frequency for winter and summer rearing juveniles, and quality stagging pools for 
migrating/staging adults. 2 10

City of San Mateo, County of 
San Mateo, SFPUC, Town of 
Hillsborough

SMatC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter 

SMatC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase shelter and habitat complexity features that improve survival of emigrating 
juvenile and adult steelhead; include efforts in areas such as flood control channels 
that lack habitat complexity.   2 10

City of San Mateo, County of 
San Mateo, SFPUC, Town of 
Hillsborough

CommentRecovery PartnerAction ID Level

Targeted 
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Threat Action Description
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(Years)
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San Mateo Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
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Number

Action 
Duration 
(Years)

SMatC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

SMatC-CCCS-
7.1.1.1 Action Step Riparian

Identify areas in the lower reaches (within approximately downstream-most 1.5-2 
miles of San Mateo Creek) where canopy cover is not meeting the minimum canopy 
criteria, and prescribe and implement measures to improve riparian habitat. 2 10

City of San Mateo, County of 
San Mateo, SFPUC

SMatC-CCCS-
7.1.1.2 Action Step Riparian

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
land management activities (roads, cattle, flood control, etc.). 2 10

City of San Mateo, County of 
San Mateo, SFPUC

SMatC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

SMatC-CCCS-
8.1.1.1 Action Step Sediment

Evaluate, design, and implement gravel quality and quantity strategies to the extent 
that the maximum amount of spawning and incubation habitat is achieved. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
8.1.1.2 Action Step Sediment

Add channel roughness (logs, boulders) in strategic locations to encourage 
spawning tailout formations and gravel sorting. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve instream temperature conditions

SMatC-CCCS-
10.1.1.1 Action Step Water Quality

Identify if water temperatures are limiting steelhead viability in San Mateo Creek and, 
if found to be limiting, develop and implement measures to reduce water 
temperatures where needed. 2 10

City of San Mateo, County of 
San Mateo, SFPUC

SMatC-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants

SMatC-CCCS-
10.1.2.1 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to poor 
water quality and pollution. 2 10

City of San Mateo, County of 
San Mateo, SFPUC

SMatC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SMatC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Protect all existing areas that provide winter refuge and seasonal habitat for juvenile 
steelhead from channelization. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Ensure that all existing channel designed for flood conveyance incorporate features 
that enhance steelhead migration under high and low flow conditions. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Evaluate design alternatives to rip-rap bank repairs and incorporate fish habitat 
features. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Conserve open space in contiguous landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity

SMatC-CCCS-
13.1.2.1 Action Step

Channel 
Modification Conduct rehabilitation activities that reconnect channels to floodplains. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Develop and implement strategies that slow urban runoff during the spawning and 
migration season (slow it, spread it, sink it). 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

SMatC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Ensure that existing engineered and modified channels incorporate features that 
enhance steelhead migration under high and low flow conditions. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.3.2 Action Step

Channel 
Modification Incorporate velocity refuge features in all existing engineered and modified channels. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Install features that provides shelter for emigrating juvenile salmonids - focus efforts 
on areas, such as flood control channels, where shelter is most limited. 2 10

City of San Mateo, County of 
San Mateo
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SMatC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Prevent or minimize any future channel modification in potentially high value 
seasonal habitat and migration (staging) areas. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to instream habitat complexity 

SMatC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to provided shelter and velocity refuge for migrating and rearing steelhead. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.4.2 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
13.1.4.3 Action Step

Channel 
Modification

Prevent or minimize the removal of habitat forming structures (LWD, boulders, 
vegetation, etc.) in all natural waterways. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SMatC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Design new development to allow streams to meander in historical patterns; 
protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Avoid or minimize new development within riparian zones and the 100 year 
floodprone zones. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development Minimize future development in floodplains or off channel habitats. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SMatC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways of San Mateo Creek. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Implement education programs and install signs to promote public awareness of 
salmon and steelhead and their habitats within the San Mateo Creek watershed. 3 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SMatC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SMatC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess high and medium priority sediment delivery sites associated with roads and 
railroads. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

SMatC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Prevent or minimize construction of new roads near high value habitat areas or 
sensitive habitat areas. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

SMatC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Ensure that all future road/stream crossing provide passage for all steelhead life 
stages. 2 10

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Identify and remedy all road/stream crossings that impair or prevent steelhead 
migration. 2 5

City of San Mateo, County of 
San Mateo

SMatC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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San Mateo Creek, Central California Coast Steelhead (Coastal San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SMatC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to passage and migration

SMatC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment Design all habitat enhancements to function within the anticipated range of flows. 2 5 SFPUC

SMatC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

Install instream habitat enhancement features designed to increase the quantity and 
quality of fry and juvenile steelhead habitat by creating habitats with depth, velocity, 
and cover components that favor these life stages. 2 5 SFPUC

SMatC-CCCS-
25.1.2

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SMatC-CCCS-
25.1.2.1 Action Step

Water Diversion
/Impoundment

During winter and spring implement moderate winter baseflows downstream of all 
reservoirs to provide adequate water depths necessary for upstream and 
downstream migration. 1 25 SFPUC

SMatC-CCCS-
25.1.2.2 Action Step

Water Diversion
/Impoundment

During winter and spring implement periodic migrant attractant flows necessary to 
attract adult fish upstream, and encourage outmigration of smolts.  1 5 SFPUC

SMatC-CCCS-
25.1.2.3 Action Step

Water Diversion
/Impoundment

To provide stream channel maintenance flows, during winter and spring, implement 
periodic large pulse "maintenance" flows from reservoirs.  When possible, time these 
flows so that they coincide with natural rainfall events. 1 5 SFPUC

SMatC-CCCS-
25.1.2.4 Action Step

Water Diversion
/Impoundment

During summer and fall, manage release rates so that depths and velocities favoring 
fry and juvenile steelhead are provided. 1 5 SFPUC

SMatC-CCCS-
25.1.2.5 Action Step

Water Diversion
/Impoundment

Ramp all reservoir releases (flood maintenance releases, fisheries passage 
releases, summer baseflow, and other planned releases) as necessary to minimize 
deleterious effects of flow increases/decreases.  1 5 SFPUC

SMatC-CCCS-
25.1.2.6 Action Step

Water Diversion
/Impoundment

Establish and implement a comprehensive stream flow program to improve survival 
at all life stages by improving the spatial and temporal pattern of surface flows 
throughout spawning, rearing, and migration areas. 1 5 SFPUC
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Interior San Francisco Bay Diversity Stratum 
This stratum includes populations of steelhead that spawn in tributaries to San Francisco (SF) 

Bay that exhibit the warmer, drier characteristics of basins that lie well inland of the coast. 

 

The populations that have been selected for recovery scenarios are listed in the table below and 

their profiles, maps, results, and recovery actions are in the pages following.  Essential 

populations are listed by alphabetical order within the diversity stratum, followed by the Rapid 

Assessments of the Supporting populations: 

• Alameda Creek 

• Coyote Creek 

• Green Valley/Suisun Creek 

• Napa River 

• Petaluma River 

• Sonoma Creek 

• Interior SF Bay Diversity Stratum Rapid Assessment 

o Codornices Creek 

o Pinole Creek 

o San Leandro Creek 

o San Lorenzo Creek 

o San Pablo Creek 

o Wildcat Creek 
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CCC steelhead Interior S.F. Bay Diversity Stratum, Populations, Historical Status, Population’s 
Role in Recovery, Current IP-km, and Spawner Density and Abundance Targets for Delisting.  
*IP was not developed for these populations by the SWFSC.

Diversity 
Stratum 

CCC Steelhead 
Population 

Historical 
Population 

Status 

Population’s 
Role In 

Recovery 

Current 
Weighted 

IP-km 
Spawner 
Density 

Spawner 
Abundance 

Interior S.F. 
Bay 

Alameda Creek I Essential 108.7 27.1 2,900 

Codornices Creek* D Supporting N/A N/A N/A 

Coyote Creek I Essential 109.3 27.0 3,000 

Green Valley/Suisun 
Creek 

I Essential 64.3 33.3 2,100 

Napa River I Essential 233.9 20 4,700 

Petaluma River I Essential 64.3 33.3 2,100 

Pinole Creek* D Supporting N/A N/A N/A 

San Leandro Creek I Supporting 5.5 6-12 31-64 

San Lorenzo Creek I Supporting 18.6 6-12 110-221

San Pablo Creek I Supporting 8.5 6-12 49-100 

Sonoma Creek I Essential 129.0 24.3 3,100 

Wildcat Creek* D Supporting N/A N/A N/A 

Interior San Francisco Bay Diversity Stratum Recovery Target 17,900 
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CCC steelhead Interior San Francisco Bay Diversity Stratum 
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Alameda Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS:  Functionally Independent Population
• Diversity Stratum: Interior San Francisco Bay
• Spawner Density Target: 2,900 adults
• Current Intrinsic Potential: 108.7 IP-km

Abundance and Distribution 
Historical accounts of steelhead in the Alameda Creek watershed were compiled as part of the 
San Francisco Estuary Institute’s (SFEI) comprehensive assessment of watershed conditions prior 
to significant Euro-American modification (Stanford et al. 2013): 

“The Alameda Creek watershed historically supported significant numbers of 
steelhead although there are no reliable quantitative estimates for the number of 
adult fish or spawning run size (Daily Alta California 1889b; Welch 1931; 
Shapovalov 1938c; Shapovalov 1938b; Shapovalov 1938a; CDFG 1953; Evans 1954; 
Fisher 1959; Smith 1998; Leidy et al. 2005; Becker et al. 2007; Alameda Creek 
Alliance 2012).  Steelhead remains have been recovered from Native American 
archeological sites adjacent to Alameda Creek (Gobalet 2004).  In addition to 
steelhead, Alameda Creek also historically supported resident rainbow trout in 
headwater streams inaccessible to steelhead, typically in stream reaches above 
physical barriers such as waterfalls and cascades (Leidy 2007).  Leidy et al. (2005a) 
documented the historical existence of a spawning run or reproducing population 
of rainbow trout/steelhead in 19 streams within the Alameda Creek watershed, 
and a probable spawning run or reproducing population in another two streams. 
Prior to construction of dams and other barriers, steelhead would likely have had 
complete or partial spawning access to at least 16 of the 21 (76%) assessed streams 
(Leidy et al. 2005a).” 

Due to construction of a barrier near the mouth of Alameda Creek (called the Bay Area Rapid 
Transit [BART] Weir) in 1972, steelhead no longer have volitional passage into the majority of the 
watershed.  There are well-documented reports of adult steelhead being sighted in the Alameda 
Creek Flood Control Channel below the BART Weir.  Since 1998, steelhead have been captured 
and relocated above the BART Weir to various locations throughout Niles Canyon and lower 
Alameda Creek by local government agencies and citizen action groups.  Unfortunately, little 
spawner success has been documented as a result of this effort and only one potential sighting of 
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adult steelhead (in winter 2016) has been observed at or below the BART Weir during the last 
eight spawning seasons (2009-2016).  Designs for a fish passage facility are underway in an effort 
to re-establish volitional passage over the BART Weir and other barriers nearby (Rubber Dams 1 
and 3). 

After volitional passage at the BART Weir is re-established, steelhead will likely utilize many of 
the same habitats that are presently occupied by resident O. mykiss.  However, the extent of 
anadromy will be limited by the three long standing dams (Calaveras Dam, Turner Dam, and Del 
Valle Dam) within the watershed.  In areas below these dams during the summer rearing season, 
resident O. mykiss are currently found in the higher gradient canyon reaches of Alameda Creek 
and its adjacent tributaries.  These areas typically retain cool water pools throughout the summer 
months due to their large bedrock geology and considerable high value habitat.  Although, some 
high-value habitat exists below the dams, the highest densities of O. mykiss exist above Calaveras 
and San Antonio reservoirs.  These reservoir populations are known to be self-sustaining and 
have been documented expressing an adfluvial life-history strategy (spending most of their lives 
in the reservoirs and migrating to tributary streams to spawn). 

History of Land Use 
The Alameda Creek watershed has experienced a number of land-use practices that have resulted 
in major changes to watershed processes and related instream morphology.  SFEI’s Historical 
Ecology Study (Stanford et al. 2013) contains a detailed description of land use in the watershed 
from the Native American era to the present.  Over the past 150-years, the watershed has 
experienced major channel modifications for flood control purposes, urbanization, agricultural 
development, grazing, and the development of domestic water supply.  Historically, a large 
marsh complex was located near the current location of Pleasanton.  The marsh consisted of 
distributaries with no defined channels.  At high floods, the northern tributaries that drained into 
the marsh would connect to Arroyo de la Laguna, likely facilitating steelhead passage.  Over 10 
miles of canals were built in the early 1900s to connect several northern tributaries (Arroyo las 
Positas, Arroyo Mocho, and Arroyo del Valle) to Arroyo de la Laguna (Stanford et al. 2013).   

Much of the historic farmland has now been urbanized; however, cattle grazing is still the 
predominant land use within undeveloped lands throughout the watershed, particularly in 
eastern Livermore Valley.  As noted above, three major dams within the watershed have severely 
altered the natural hydrology and have significantly reduced the amount of accessible high value 
steelhead habitat that historically existed within the watershed.  In addition to these historic and 
ongoing land uses, substantial portions of the watershed are designated as regional and state 
parklands. 
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Current Resources and Land Management 
The majority of the lower and northern portions of Alameda Creek watershed are divided by the 
urban cities of San Ramon, Dublin, Pleasanton, Livermore, Fremont, Hayward, and Union City.  
Water resources and operations within the Alameda Creek watershed are controlled by the 
Alameda County Water District (ACWD), Zone 7 Water Agency (Zone 7), the Department of 
Water Resources (DWR), and the San Francisco Public Utilities Commission (SFPUC).  The 
SFPUC and DWR operate three major dams in the watershed, two operated by SFPUC and one 
by DWR.  ACWD, SFPUC, and Zone 7 are the three local agencies responsible for water supply 
operations in the watershed.  The SFPUC owns and manages much of the southern watershed 
historically occupied by steelhead.  Zone 7 owns and manages about a third of the channels in 
the Livermore Valley portion of the watershed.  The cities of Dublin, Livermore, and Pleasanton 
also own and manage portions of the channels for flood protection.  The Alameda County Flood 
Control and Water Conservation District manages the lower Alameda Creek Flood Control 
Channel and many of the county roads and stream culverts throughout the watershed.  East Bay 
Regional Park District manages the parklands and various water bodies within the watershed for 
recreational opportunities.  Private landowners receive some assistance from the Natural 
Resource Conservation Service with managing their agricultural and cattle grazing lands.  There 
are also many stakeholders and NGOs, including the Alameda Creek Alliance, involved in 
restoring steelhead to Alameda Creek that participate in the Alameda Creek Fisheries Restoration 
Workgroup.  The following pertinent documents are available for the Alameda Creek watershed: 
 

• Evaluating Priority Life History Tactics for Reintroduced Alameda Creek Steelhead 
(McBain and Trush 2012) 

• Calaveras Dam Replacement Project Biological Opinion (NMFS 2011) 
• Stonybrook Creek Watershed: A Strategic Plan for Eliminating Barriers to Steelhead 

Migration (Mike Love and Associates 2010) 
• Calaveras Dam Replacement Project Fisheries Technical Report (Hagar Environmental 

Science 2008) 
• Alameda Creek Population Recovery Strategies and Instream Flow Assessment for 

Steelhead Trout (McBain and Trush 2007) 
• Alameda Creek Aquatic Resource Monitoring Reports (SFPUC 2007; 2009) 
• Evaluation of the Potential Historical and Current Occurrence of Steelhead within the 

Livermore-Amador Valley (Hanson et al. 2004) 
• A Preliminary Assessment of Potential Steelhead Habitat in Sinbad Creek, Alameda 

County (Kondolf 2004) 
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• Supplementation Alternatives for Restoration of a Viable Steelhead Run to Alameda 
Creek (Hagar Environmental Science 2004) 

• Aerial Survey if the Upper Alameda Creek Watershed to Assess Potential Rearing Habitat 
for Steelhead (Entrix Inc. 2003) 

• Migratory Fish Stream Report for the Livermore, Pleasanton and Dublin-Tri-Valley (Moir 
and Brent 2003) 

• An Assessment of the Potential for Restoring a Viable Steelhead Population in the 
Alameda Creek watershed (Gunther et al. 2000) 

• Alameda Creek Water Resources Study (Bookman-Edmonston Engineering Inc. 1995) 
• Alameda Creek Historical Ecology Study (Stanford et al. 2013) 
• Draft Arroyo del Valle and Arroyo del la Laguna Steelhead Habitat Assessment (Cardno 

Entrix Inc 2013) 
 

Salmonid Viability and Watershed Conditions 
The following indicators were rated Poor through the CAP process:  LWD frequency, passage 
flows, physical barriers, floodplain connectivity, turbidity, spawner density, flow conditions 
(instantaneous condition and baseflow), estuary quality and extent, magnitude of diversions, 
temperature, spatial structure, smolt abundance, and stream side road density.  Recovery 
strategies will typically focus on ameliorating these habitat indicators, although strategies that 
address other indicators may also be developed where their implementation is critical to restoring 
properly functioning habitat conditions within the watershed. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Alameda Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Viability:  Density, Abundance, and Spatial Structure 
The current condition of Alameda Creek has resulted in the loss of a viable steelhead run.  Barriers 
and impaired hydrologic conditions within the watershed have significantly contributed to a 
functionally extinct steelhead population.  Future passage projects will re-establish access to the 
upper Alameda Creek watershed.  However, even if a few adult steelhead return and successfully 
spawn, the number of offspring produced will be so low that the population will still be at a High 
risk of extinction.  Investigations regarding the suitability of the adfluvial stocks located within 
Calaveras and San Antonio reservoirs as potential source populations for a future “jump-
starting” program are underway. 
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Hydrology:  Baseflow and Passage Flows 
Alameda Creek hydrology has been greatly altered by development, flood control, and water 
supply activities.  These hydrology impairments have left very few remaining habitat segments 
that are considered suitable for all lifestages of steelhead.  Hydrology conditions have an overall 
rating of Poor for all targets but especially for summer rearing juveniles.  Flow releases to Arroyo 
del Valle have been made since 1979, and Zone 7 and ACWD manage flow releases from Del 
Valle Reservoir to comply with the “live stream” requirement which is a condition of Zone 7 and 
ACWD’s water right permits.  Through ESA section 7 consultation with NMFS in 2011, the SFPUC 
developed bypass flow measures for the new Alameda Creek Diversion Dam (ACDD) structure 
and the redesigned Calaveras Dam (NMFS 2011), which will be implemented upon completion 
of their construction (currently estimated to be 2018 for both projects).  However, the minimal or 
non-existent flow releases from all fours major dams (Calaveras Dam, Turner Dam, Del Valle 
Dam, and ACDD) coupled with lost perennial, cool stream habitat above these facilities, have 
severely limited summer rearing productivity for nearly a century.  Impaired hydrologic 
conditions have greatly limited the migration window duration and the availability of suitable 
spawning (including incubation) conditions for steelhead.  
 
Passage/Migration:  Mouth or Confluence and Physical Barriers 
Various passage impediments have been identified and documented by Alameda Creek 
watershed stakeholders (Gunther et al. 2000; Moir and Brent 2003; URS and HDR 2009; URS and 
HDR 2010a; URS and HDR 2010b).  Cumulatively, these barriers have resulted in a 95% reduction 
in the historical habitat once occupied by steelhead (Spence et al. 2008).  Passage impediments 
within the watershed vary in scale from partial to complete barriers.  The most notable complete 
barrier in the watershed is the BART Weir, located shortly above head-of-tide within the Alameda 
Creek Flood Control Channel.  However, efforts are underway by the ACWD and Alameda Creek 
Flood Control District to construct a fish passage facility over the BART Weir and other fish 
passage barriers associated with their operations.  Project completion is estimated to be 2019-2020, 
however, significant reoccurring delays have occurred in the past.  Also, the SFPUC has begun 
construction of a fish ladder at the ACDD and remediated two fish passage barriers in the Niles 
canyon reach of Alameda Creek. They are also planning to improve passage conditions for adult 
steelhead at “Little Yosemite”, a series of boulders in upper Alameda Creek that pose as natural 
barriers for steelhead movements at certain streamflows.  While these efforts are extremely 
beneficial to steelhead passage, they still will remain restricted from accessing the high value 
habitat existing above Turner, Calaveras, and Del Valle dams.  
 
Estuary:  Quality and Extent 
Numerous modifications have severely altered the hydrodynamics and historical extent of the 
tidal interaction between Alameda Creek and San Francisco Bay/Estuary.  Historically, miles of 
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complex tidal delta habitat existed at the mouth of Alameda Creek (Stanford et al. 2013).  During 
the 1970s, the U.S. Army Corps of Engineers constructed a massive flood channel that resulted in 
the complete relocation of the Alameda Creek mouth.  The current Alameda Creek mouth is 
confined by this constructed flood control channel.  Additionally, adjacent levees and salt pond 
developments have significantly reduced miles of tidal sloughs that previously contributed to the 
historical extent of the Alameda Creek estuary.  Estuary rearing is an important stage for juvenile 
steelhead.  The loss of this highly productive habitat has further reduced rearing opportunities 
for steelhead and lowered steelhead population productivity in the Alameda Creek watershed.  
The proposed South Bay Salt Pond (SBSP) Restoration Project, will restore 960 acres of tidal 
habitat at former salt production ponds in the South Bay.  This restoration project will expand the 
quantity of estuarine habitat in the South Bay and enhance the quality of existing habitat.  
However, levees associated with the Alameda Creek Flood Control Channel, unless modified, 
will continue to limit steelhead access to the adjacent restored marsh.  
 
Habitat Complexity:  Large Wood and Shelter 
Instream habitat quality throughout major portions of Alameda Creek has been limited by 
reduced instream habitat complexity.  The northern watershed has been extensively altered by 
urban development and channel modifications.  Niles Canyon is currently limited in the amount 
of preferable habitat features that provide shelter from predation for all steelhead lifestages. The 
lower watershed flood control channel has been cleared of most habitat complexity features 
during past maintenance practices, limiting shelter for smolts and adult steelhead as they migrate 
to and from the San Francisco Bay/Estuary.  
 
Velocity Refuge:  Floodplain Connectivity 
Floodplain habitat during the wet season has been severely disconnected from the active stream 
channel throughout much of the watershed due to channel modification designed to enhance 
flow conveyance through urbanized areas.  Lost floodplain connectivity within the Alameda 
Creek watershed limits the amount of velocity refuge available to migrating juvenile and adult 
steelhead during peak storm events.  Additionally, the loss of potentially high-value floodplain 
habitat in the lower and northern watershed has limited juvenile steelhead rearing potential 
within the watershed during winter and spring months.  Moreover, following the loss of 
floodplain connectivity in the northern watershed, many stream reaches have become greatly 
incised and are known to be sources of fine sediment.  
 
Habitat Complexity:  Percent Primary Pools and Pool/Riffle/Flatwater Ratios 
As a consequence of urban development and channel modification, the diversity of geomorphic 
features within much of the Alameda Creek watershed has been greatly reduced.  Poor 
riffle/run/pool ratios are a further indication of currently degraded habitat conditions and 
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reduced population productivity.  Riffles are essential habitat components for feeding and 
spawning steelhead.  Pools can be equally important for foraging, but also may be the only 
summer rearing habitat available during dry conditions and provide important staging areas for 
migrating steelhead during the winter.  The northern (i.e., downstream) watershed areas are the 
most geographically altered areas, and subsequently contain a limited number of pool and riffle 
habitat.  The loss of these geomorphic features in the northern watershed is most limiting to 
steelhead production during the winter season.  
 
Sediment:  Gravel Quality and Distribution of Spawning Gravels 
Coarse sediment in many reaches of the Alameda Creek watershed is of high quality for 
spawning, egg incubation, and macro-invertebrate production.  However, below Calaveras, 
Turner, and Del Valle dams sediment transport has been eliminated resulting in degraded 
spawning gravel conditions.  Moreover, miles of high-value habitat consisting of quality coarse 
material are currently inaccessible due to all the major dams in the watershed.  Cattle grazing and 
ranching has also significantly degraded gravel quality in potential spawning reaches throughout 
many of the un-urbanized areas.   
 
Water Quality:  Temperature 
Summer rearing habitat is limited throughout many reaches of Alameda Creek.  Instream 
temperatures were likely warm historically, although historical evidence suggests significant 
groundwater sources existed that likely aided in cooling surface water conditions within 
downstream sections of the watershed during the dry season.  For example, a historic lagoon 
(Tulare Lake) once existed at the head of the Arroyo De La Laguna, which may have provided a 
significant source of cooler groundwater that drained into Niles Canyon.  The lagoon no longer 
exists, and Niles Canyon water temperatures are currently considered marginal for summer 
rearing steelhead.  Discharge from quarry pits and the South Bay Aqueduct may have also 
contributed to higher temperatures in Niles Canyon.  Additionally, limited releases from all major 
reservoirs within the watershed have severely impaired flow and water temperatures in some 
potential rearing areas.  Moreover, significant alterations to the riparian corridor have also 
accelerated thermal warming of streamflow within many sections of the watershed. 
 

Threats 
The following discussion focuses on those threats that are rated as High or Very High (See 
Alameda Creek CAP Results).  Recovery strategies will likely focus on ameliorating High rating 
threats; however, some strategies may address Medium and Low threats when the strategy is 
essential to recovery efforts. 
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Water Diversion and Impoundments 
Calaveras, San Antonio, and Del Valle reservoirs are the major impoundments altering flow 
throughout the watershed.  The ACDD and the ACWD’s water diversion facility also heavily 
influence hydrologic conditions downstream of their locations.  However, future threats to 
hydrology from Calaveras Reservoir and ACDD are projected to be significantly reduced as the 
SFPUC has completed consultation with NMFS, which includes a future flow regime prescribed 
for steelhead (NMFS 2011).  The SFPUC is also currently involved in a Habitat Conservation Plan 
process with NMFS that may include additional adjustments to their water diversion operations 
and facilities.   Similarly, ACWD is currently undergoing a pre-consultation process to address 
passage at the BART Weir and associated bypass flow operations.  Impaired flow conditions due 
to Del Valle Reservoir and other proposed water supply projects will remain a future threat to 
hydrologic conditions within the northern watershed.  
 
Channel Modification 
Channel modifications due to flood control concerns are primarily focused in the urbanized areas 
of the watershed.  The most highly developed residential areas occur within the Livermore Valley 
and adjacent to the lower Alameda Creek Flood Control Channel.  Future flood control 
maintenance activities incorporating habitat complexity features and potential levee breaches 
within the tidal areas of Alameda Creek will reduce the threat of channel modification in the 
future.   
   
Residential and Commercial Development 
Residential and commercial development is primarily concentrated in the northern portion of the 
watershed near Newark, Fremont, Union City, Pleasanton, San Ramon, and Livermore.  The 
construction of engineered flood control channels allowed for high densities of residential and 
commercial development to occurs, and has ultimately resulted in frequent flooding (Gunther et 
al. 2000).  The high economic value of these urbanized areas will limit the ability to completely 
restore natural stream geomorphic function, and thus poses a long-term threat to habitat 
conditions within these areas.  Additional concerns regarding current and future residential and 
commercial development include water quality impacts due to urban run-off and increased water 
demand.  
 
Roads and Railroads 
Urbanized areas of the Alameda Creek watershed contain high densities of impervious surfaces 
and roads.  Impervious areas have significantly contributed to the altered hydrologic conditions 
within the northern and lower portions of the watershed, where flashier and more intense 
streamflows follow storm events.  In undeveloped areas, road networks near streams alter coarse 
sediment transport downstream of some stream crossings, and are a source of fine sediment in 
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others.  Additionally, roads have contributed significantly to impaired passage conditions 
throughout the watershed, as many of the observed road crossing in Sinbad and Stonybrook 
creeks have a bridge-over concrete box culvert design (Gunther et al. 2000; Moir and Brent 2003; 
Mike Love and Associates 2010).  Addressing fish passage impediments at stream crossings while 
incorporating geomorphic elements to passage designs will greatly improve habitat condition 
and availability within tributaries and main stem reaches throughout the watershed. 
 
Livestock Farming and Ranching 
Cattle grazing is still the predominant land use on undeveloped land throughout the watershed.  
Recent cattle management has improved as some grazing is strategically used to manage 
vegetation and wildlife habitat for terrestrial species.  However, cattle grazing near streams of the 
upper Alameda Creek watershed are a concern for stream health and condition.  Cattle accessing 
some sections of streams have significantly degraded riparian conditions and pose a threat to 
water quality.  Cattle have been observed grazing along Arroyo Hondo and the Calaveras 
Reservoir shoreline (Entrix Inc. 2002).  Other evidence of habitat degradation associated with 
cattle grazing has been observed in the upper Alameda Creek watershed within Sunol Regional 
Park.  Following the return of steelhead to the Alameda Creek watershed, efforts should be made 
to exclude cattle from entering all potential O. mykiss spawning and rearing reaches.  
 
Mining 
Gravel mining operations within the Sunol Valley Quarry Reach has significantly altered the 
physical location, morphology, and hydrology of many reaches of Alameda Creek (URS and HDR 
2010b).  Similar gravel mining operations are occurring around the Livermore Valley area near 
the Chain-of-Lakes. Both operations are off-stream and pose the greatest threat to instream 
hydrology.  For instance, some degree of water infiltration is natural and expected within the 
Sunol Valley Quarry Reach; however, the rate of infiltration due to the open gravel pits and 
subsequent discharge from those pits back into Alameda Creek have raised concerns regarding 
water quality impacts (temperature, turbidity, etc.).  The SFPUC and other stakeholder groups 
are involved in the development of a Sunol Valley Restoration Plan in an effort to reduce flow 
loss from the creek and rehabilitate habitat conditions within this reach.  Investigations regarding 
the extent of streamflow impairment within the Livermore Valley may be needed.  
 
Severe Weather Patterns 
The Alameda Creek watershed exhibits a mild marine climate with an average rainfall between 
10 to 30 inches, with most areas averaging around the mid-teens (Gunther et al. 2000).  Like other 
watersheds along the central and southern California coast, Alameda Creek is subject to periodic 
droughts (Gunther et al. 2000).  Many streams within the watershed are historically intermittent 
during the summer months with limited summer rearing opportunity.  Subsequent alterations to 
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hydrology caused by development, channel modification, and water supply facilities have further 
reduced the duration and extent of suitable habitat.  Summer and fall can be arid and dry with 
daytime temperatures exceeding 100°F.  Given the intense water demands and limited water 
supply, severe dry years and drought patterns will pose a significant threat to maintaining 
suitable streamflows throughout the watershed. 
 

Limiting Stresses, Lifestages, and Habitats 
All lifestages are severely limited in the Alameda Creek watershed due to passage barriers.  
Following the re-establishment of passage at the BART Weir, summer rearing and adult 
abundance are projected to be the most limited lifestages primarily due to impaired hydrologic 
conditions, habitat connectivity and accessibility (barriers), and spawner abundance. 
 

General Recovery Strategy 
 
Improve Fish Passage 
Recovery of a viable steelhead run within the Alameda Creek watershed starts with re-
establishing fish passage at the BART Weir.  Efforts to accomplish this high profile recovery action 
are well on the way, as a passage facility is projected to be completed by 2019-2020 at this location.  
Following completion of a fish passage facility at the BART Weir, other passage barriers will need 
to be addressed (e.g., PG&E crossing in Sunol Valley).  Addressing the multiple barriers within 
the Stonybrook watershed alone will greatly improve the quality and quantity of higher-value 
habitat for steelhead.  Passage at the three major dams will need to be considered in efforts to 
reach the biological and ecological goals of recovery planning.  Population dynamic and genetic 
investigations will need to be conducted, as well as thorough habitat assessment above these 
dams, to ensure successful fisheries management in the Alameda Creek watershed.  Full 
implementation of the Calaveras Dam Replacement Project and its Adaptive Management 
Implementation Plan, which was subject to ESA section 7 consultation with NMFS in 2011, will 
make substantial progress towards achieving improved fish passage conditions at ACDD, Little 
Yosemite, and Sunol Valley, as well as initiating a Southern Alameda Creek sub-watershed 
genetics study and steelhead monitoring (NMFS 2011).   
  
Develop Flow Schedules  
Flow schedules for San Antonio and Del Valle reservoirs will need to be evaluated, developed, 
implemented, and tested.  Highly complex water operations need to be thoroughly assessed in 
terms of their impacts on flow duration, magnitude, and timing in relevance to steelhead life 
history requirements.  Following successful implementation of the Calaveras/ACDD flow 
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schedule, extensive flow/habitat evaluations will need to be conducted to ensure targeted 
steelhead lifestages are adequately protected.  
 
Improve Habitat Complexity 
Many areas of the northern watershed and lower Alameda Creek flood control channel have been 
completely denuded of habitat complexity.  Flood control maintenance activities will need to 
incorporate habitat complexity features that aid steelhead migration and provide shelter in 
priority reaches.  Additionally, further habitat assessment below Turner and Del Valle dams will 
need to occur.  Designing and implementing optimal habitat conditions coupled with developed 
flow schedules below these dams will significantly aid in the recovery of steelhead in the 
Alameda Creek watershed.  However, there are significant limitations to steelhead passage and 
survival in reaches of Arroyo del Valle that may be extremely difficult to address (i.e., large in-
channel gravel mining pits).  Installing cattle exclusion fencing will also help rehabilitate 
important rearing and spawning reaches in Alameda Creek.  
 
Improve the Quality and Extent of the Estuary 
Rehabilitating and reclaiming historic tidal wetland/slough habitat will greatly improve estuarine 
habitat for rearing steelhead.  Levee breaching in strategic locations may increase the amount of 
high value estuarine habitat for steelhead.  Implementation of the SBSP restoration project will 
restore tidal habitats at former salt ponds adjacent to the mouth of Alameda Creek. 
 
Investigate Potential Population Augmentation for Steelhead 
With very few or no anadromous steelhead returning annually to the Alameda Creek watershed, 
it is imperative that a population enhancement plan be developed and implemented in 
combination within an appropriate scientific-based framework. 
 

Literature Cited 
  
Alameda Creek Alliance. 2012. Alameda Creek Steelhead and Salmon Documentation. Updated 

March 17, 2012. www.alamedacreek.org/. 

Becker, G. S., I.J. Reining, D.A. Asbury, and A. Gunther. 2007. San Francisco Estuary watersheds 
evaluation – identifying promising locations for steelhead restoration in tributaries of 
the San Francisco estuary.  Prepared for the California State Coastal Conservancy Grant 
Agreement Number 04-094. Center for Ecosystem Management and Restoration, 
Oakland, CA. 

Bookman-Edmonston Engineering Inc. 1995. Alameda Creek Water Resources Study. Prepared 
for the San Francisco Water Department. 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Alameda Creek 659

http://www.alamedacreek.org/


CDFG (California Department of Fish and Game). 1953. Intraoffice Correspondence, August 5, 
1953, Steelhead rescue, Indian Creek, Alameda County, Yountville, 2 pp. 

Cardno Entrix Inc. 2013. Draft: Arroyo del Valle and Arroyo de la Laguna Steelhead Habitat 
Assessment.  Appendix A.  Prepared for Zone 7 Water Agency, Livermore, California.  
Cardno Entrix Inc. Concord, California. 111 pp. 

Daily Alta California. 1889. Oakland Items. February 4, 1889. Courtesy of the California Digital 
Newspaper Collection. 

Entrix Inc. 2002. Preliminary report on Alameda Creek watershed fish trapping, 2002. 
Unpublished report prepared for the San Francisco Public Utilities Commission. Entrix 
Inc. , Sacramento, CA. 

Entrix Inc. 2003. Aerial Survey of the Upper Alameda Creek Watershed to Assess Potential 
Rearing Habitat for Steelhead Fall 2002 Final Report, Project No. 335808. 

Evans, W. A. 1954. Field note, San Antonio Creek, Alameda County, September 30, 1954, 
California Department of Fish and Game, Yountville, 1 p. 

Fisher, C. K. 1959. Report of barrier on Stonybrook Creek, Alameda County, July 15, 1959. 
California Department of Fish and Game, Yountville, 1 p. 

Gobalet, K. W. 2004. Using archaeological remains to document regional fish presence in 
prehistory; a central California case study. Transactions of the Western Section of the 
Wildlife Society 40:107-113. 

Gunther, A. J., J. Hagar, and P. Salop. 2000. An assessment of the potential for restoring a viable 
steelhead trout population in the Alameda Creek Watershed.  Prepared for the Alameda 
Creek Fisheries Restoration Workgroup. Applied Marine Sciences Inc. and Hagar 
Environmental Science. 

Hagar Environmental Science. 2004. Supplementation Alternatives for Restoration of a Viable 
Steelhead Run to Alameda Creek. Hagar Environmental Sciences, Richmond, CA. 

Hagar Environmental Science. 2008. Calaveras Dam Replacement Project Fisheries Technical 
Report.  Prepared for EDAW Turnstone Joint Venture and SFPUC. Hagar Environmental 
Science, Richmond, CA. 

Hanson, C. H., J. Sowers, and A. Pastron. 2004. Evaluation of the Potential Historic Occurrence 
of Steelhead within the Livermore-Amador Valley. Prepared for Zone 7 Water Agency. 

Kondolf, G. M. 2004. A Preliminary Assessment of Potential Steelhead Habitat in Sinbad Creek, 
Alameda County. University of California at Berkeley; Paper submitted for LA222: 
Hydrology for Planners, Berkeley, CA. 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Alameda Creek 660



Leidy, R. A. 2007. Ecology, Assemblage Structure, Distribution and Status of Fishes in Streams 
Tributary to the San Francisco Estuary. Contribution No. 530. San Francisco Estuary 
Institute, Oakland, CA. 

Leidy, R. A., G. S. Becker, and B. N. Harvey. 2005. Historical distribution and current status of 
steelhead/rainbow trout (Oncorhynchus mykiss) in streams of the San Francisco Estuary, 
California. Center for Ecosystem Management and Restoration, Oakland, CA. 

McBain and Trush. 2007. Alameda Creek Population Recovery Strategies and Instream Flow 
Assessment for Steelhead Trout.  Prepared for the Alameda Creek Fisheries Restoration 
Workgroup. McBain & Trush, Inc., Arcata, CA. 

McBain and Trush. 2012. Technical Memorandom: Evaluating Priority Life History Tactics for 
Reintroduced Alameda Creek Steelhead. Prepared for: Alameda Creek Fisheries 
Restoration Workgroup.  August 6, 2012. 126 pp. 

Mike Love and Associates. 2010. Draft: Stonybrook Creek Watershed:  A Strategic Plan for 
Eliminating Barriers to Steelhead Migration.  Prepared for the Center for Ecological 
Management and Restoration, Alameda County Department of Public Works, and the 
Alameda Creek Fisheries Restoration Workgroup.  June 4, 2010. Mike Love and 
Associates, Arcata, CA. 

Moir, R., and M. Brent. 2003. Migratory fish stream report for The Livermore, Pleasanton and 
Dublin-Tri-Valley: Barriers to fish migration. 

NMFS (National Marine Fisheries Service). 2011. Biological Opinion: Calaveras Dam 
Replacement Project in Alameda and Santa Clara Counties, California. National Marine 
Fisheries Service, Southwest Region, Santa Rosa, CA. 

SFPUC (San Francisco Public Utilities Commission). 2007. Alameda Creek Aquatic Resource 
Monitoring Report 2005. San Francisco Public Utilities Commission Water Enterprise 
Natural Resources and Lands Management Division Fisheries and Wildlife Section, 
Sunol, CA. 

SFPUC (San Francisco Public Utilities Commission). 2009. Alameda Creek Aquatic Resource 
Monitoring Report 2007. San Francisco Public Utilities Commission Water Enterprise 
Natural Resources and Lands Management Division Fisheries and Wildlife Section, 
Sunol, CA. 

Shapovalov, L. 1938a. California Department of Fish and Game, stream and river survey files, 
La Costa Creek field notes, Alameda County, May 19, 1938, Yountville, 2 pp. 

Shapovalov, L. 1938b. California Department of Fish and Game, stream and river survey files, 
Calaveras Creek field notes, Alameda County, May 19, 1938, Yountville, 2 pp. 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Alameda Creek 661



Shapovalov, L. 1938c. California Department of Fish and Game, stream and river survey files, 
Alameda Creek field notes, Alameda County, May 19, 1938, Yountville, 4 pp. 

Smith, J. J. 1998. Steelhead and other fish resources of Western Mt. Hamilton streams. 
Department of Biological Sciences, San Jose State University, San Jose, CA. 

Spence, B. C., E. P. Bjorkstedt, J. C. Garza, J. J. Smith, D. G. Hankin, D. Fuller, W. E. Jones, R. 
Macedo, T. H. Williams, and E. Mora. 2008. A Framework for Assessing the Viability of 
Threatened and Endangered Salmon and Steelhead in the North-Central California 
Coast Recovery Domain. U.S. Department of Commerce.  NOAA Technical 
Memorandum. NOAA-TM-NMFS-SWFSC-423. 

Stanford, B., R. M. Grossinger, J. Beagle, R. Askevold, R. Leidy, E. Beller, M. Salomon, C. J. 
Striplen, and A. A. Whipple. 2013. Alamdeda Creek Watershed Historical Ecology 
Study.  SFEI Publication #679, San Francisco Estuary Institute, Richmond, California. 

URS and HDR. 2009. Feasibility of fish passage at Alameda Creek Diversion Dam.  Prepared for 
the San Francisco Public Utilities Commission. 

URS and HDR. 2010a. Assessment of fish upstream migration at natural barriers in the Upper 
Alameda Creek Sub-Watershed.  Prepared for the San Francisco Public Utilities 
Commission. 

URS and HDR. 2010b. Assessment of fish migration at riffles in Sunol Valley Quarry Reach of 
Alameda Creek.  Prepared for the San Francisco Public Utilities Commission. 

Welch, W. R. 1931. Game reminiscences of yesteryear. California Fish and Game 17(3):255-263. 

 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Alameda Creek 662



Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Alameda Creek 663



Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Alameda Creek 664



        CCC Steelhead Alameda Creek CAP Viability Results 

 
 

Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good Current Indicator 

Measurement 
Current 
Rating 

1 Adults Condition Habitat 
Complexity 

Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat 
Complexity 

Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

 50% to 74% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat 
Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 50% of IP-km to 
74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
SEC 2.42% of 
current IP-km 
available 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" across 
IP-km 

Fair 
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 50% of IP-km to 
74% of IP-km Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% 
Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of streams/ 
IP-km maintains 
severity score of 3 
or lower 

Poor 

    Size Viability Density  

<1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

<1 spawner per 
IP-km to < low risk 
spawner density 
per Spence (2008) 

Poor 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% 
(0.85mm) and 
<30% (6.4mm) 

15-17% (0.85mm) 
and <30% 
(6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores of 
1  2) 

Fair 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat 
Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat 
Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat 
Complexity 

Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-km 
(>40% average 
primary pool 
frequency) 

Fair 

      Habitat 
Complexity 

Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat 
Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions >5 Diversions/10 
IP-km Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 50% of IP-km to 
74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream 
canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream 
canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-km 
(>70% average 
stream canopy) 

Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" across 
IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores of 
1  2) 

Fair 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

<50% IP-km (<20 
C MWMT) Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains severity 
score of 3 or 
lower 

Fair 

    Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 <0.2 Fish/m^2 Poor 

      Viability Spatial Structure  
<50% of 
Historical 
Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical 
Range 

<50% of Historical 
Range Poor 

4 Winter Rearing 
Juveniles Condition Habitat 

Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 
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      Habitat 
Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat 
Complexity 

Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat 
Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-km or 
<16 IP-Km 
accessible* 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" across 
IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-km 
(>50% stream 
average scores of 
1  2) 

Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% 
Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains severity 
score of 3 or 
lower 

Fair 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Alameda Creek 669



5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 

      Habitat 
Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of streams/ 
IP-km (>80 stream 
average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions >5 Diversions/10 
IP-km Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km  50% of IP-Km to 
74% of IP-km Fair 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km 
(>6 and <14 C) 

50-74% IP-km (>6 
and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains severity 
score of 3 or 
lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance 
which 
produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt abundance 
which produces 
high risk spawner 
density per 
Spence (2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

SEC - 5.65% Good 
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      Landscape 
Patterns Agriculture  

>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

SEC - 1.31% Very Good 

      Landscape 
Patterns Timber Harvest  

>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape 
Patterns Urbanization  

>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

11% of watershed 
>1 unit/20 acres: 
Urbanization 
clustered around 
migration 
cooridor 

Fair 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical Species 
Composition 

Fair 

      Sediment 
Transport Road Density  

>3 
Miles/Square 
Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

3.0 Miles/Square 
Mile Fair 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 
Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

2.8 Miles/Square 
Mile Poor 
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  CCC Steelhead Alameda Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low Low Medium Low High Medium Medium 
2 Channel Modification Very High Medium High Very High Very High Very High Very High 
3 Disease, Predation and Competition Low Low High Low Medium Low Medium 
4 Hatcheries and Aquaculture        

5 
Fire, Fuel Management and Fire 
Suppression Medium Low Medium Low Medium Low Medium 

6 Fishing and Collecting Medium Low Medium Not Specified Medium Not Specified Medium 
7 Livestock Farming and Ranching High High Very High Medium High High Very High 
8 Logging and Wood Harvesting Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 
9 Mining Medium Low Medium Medium High High High 

10 Recreational Areas and Activities Low Low Low Low Medium Low Low 
11 Residential and Commercial Development High Medium High High Very High Very High Very High 
12 Roads and Railroads High Medium Medium High High High High 
13 Severe Weather Patterns High Medium High High High High High 
14 Water Diversion and Impoundments Very High High Very High High Very High Very High Very High 
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Alameda Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

AlC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
1.1.1

Recovery 
Action Estuary Rehabilitate natural river mouth dynamics

AlC-CCCS-
1.1.1.1 Action Step Estuary Increase the current tidal extent of the Alameda Creek estuary  2 10

Alameda Flood Control, 
CDFW, Corps

AlC-CCCS-
1.1.1.2 Action Step Estuary

Identify strategic locations to breach levees within the tidal portion of Alameda 
Creek. 2 10

Alameda Flood Control, 
CDFW, Corps

AlC-CCCS-
1.1.1.3 Action Step Estuary

Identify and enhance key attributes necessary to establish a functioning estuary 
ecosystem.  2 10

Alameda Flood Control, 
CDFW, Corps, USFWS

AlC-CCCS-
1.1.1.4 Action Step Estuary

Develop an estuary rehabilitation and enhancement plan in efforts to reclaim 
historically tidal influenced areas of Alameda Creek. 2 10

Alameda Flood Control, 
CDFW, Corps, USFWS

AlC-CCCS-
1.1.1.5 Action Step Estuary Develop alternative recommendations for creating a new estuary ecosystem.  2 10

AC Alliance, Alameda Flood 
Control, CDFW, Corps

AlC-CCCS-
1.1.1.6 Action Step Estuary Implement rehabilitation and enhancement recommendations. 2 10

AC Alliance, ACWD, CDFW, 
Corps

AlC-CCCS-
1.1.2

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

AlC-CCCS-
1.1.2.1 Action Step Estuary Investigate tidal circulation within potential tidal marsh restoration sites. 2 10

AC Alliance, Alameda Flood 
Control, CDFW, Corps, 
USFWS

AlC-CCCS-
1.1.2.2 Action Step Estuary Identify salmonid migration routes within possible tidal marsh restoration sites. 2 10

AC Alliance, Alameda Flood 
Control, CDFW, Corps, 
USFWS

AlC-CCCS-
1.1.2.3 Action Step Estuary

Investigate potential prey items for rearing salmonids within current and potential 
estuary habitat zones. 2 10

AC Alliance, Alameda Flood 
Control, CDFW, Corps, 
USFWS

AlC-CCCS-
1.1.3

Recovery 
Action Estuary Improve estuarine water quality

AlC-CCCS-
1.1.3.1 Action Step Estuary

Investigate water quality (D.O., temperature, salinity) conditions for rearing steelhead 
in potential tidal marsh rehabilitation sites. 2 10

AC Alliance, ACWD, CDFW, 
Corps, USFWS

AlC-CCCS-
1.1.4

Recovery 
Action Estuary Rehabilitate inner estuarine hydrodynamics

AlC-CCCS-
1.1.4.1 Action Step Estuary

Improve the inner estuary hydrodynamics that have been altered by levees, dikes, 
culverts, and tide gates. 2 10

AC Alliance, Alameda Flood 
Control, CDFW, Corps, 
USFWS

AlC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

AlC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches. 2 10

AC Alliance, ACWD, Alameda 
Flood Control, Corps, NRCS, 
RCD, SFPUC, Zone 7

AlC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Identify the floodplain activation flow - the smallest flood pulse event that initiates 
substantial beneficial ecological processes when associated with floodplain 
inundation (Williams et al. 2009). 2 10

AC Alliance, ACWD, Alameda 
Flood Control, NRCS, RCD, 
SFPUC, Water Agencies, Zone 
7

AlC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity Identify locations where floodplain rehabilitation projects are appropriate.  2 25

AC Alliance, ACWD, Alameda 
Flood Control, CDFW, RCD, 
Water Agencies, Zone 7

AlC-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter rearing 
habitat for juvenile steelhead. 2 20

AC Alliance, ACWD, Alameda 
Flood Control, NRCS, RCD, 
Water Agencies, Zone 7

AlC-CCCS-
2.1.1.5 Action Step

Floodplain 
Connectivity

Consider incorporating floodplain rehabilitation projects into the Flood Protection and 
Drainage element of Zone 7's Stream Management Master Plan and include design 
features to prevent entrapment of steelhead during capture of Arroyo Mocho and 
Arroyo del Valle flood waters in off-channel detention facilities. 2 10

AC Alliance, ACWD, Alameda 
Flood Control, Corps, SFPUC, 
Water Agencies, Zone 7

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Alameda Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

AlC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions

AlC-CCCS-
3.1.1.1 Action Step Hydrology

Evaluate and develop spawning and rearing habitat criteria below all major dam sites 
(Del Valle, Turner), where potential habitat occurs. 2 10

ACWD, DWR, EB Parks, 
SFPUC, Zone 7

AlC-CCCS-
3.1.1.2 Action Step Hydrology

Continue to evaluate and, if warranted, develop flow schedules that optimize 
steelhead spawning and rearing conditions below Del Valle and San Antonio 
reservoirs, where potential habitat occurs. 1 10 SFPUC

AlC-CCCS-
3.1.1.3 Action Step Hydrology

Ensure that water imports do not impair seasonal and summer rearing conditions for 
juvenile steelhead.  2 10 ACWD, DWR, SFPUC, Zone 7

AlC-CCCS-
3.1.1.4 Action Step Hydrology

Consider mechanisms for water conveyance to Chain-of-Lakes detention ponds that 
maintain the natural hydrologic conditions in Arroyo Mocho. 2 10

NMFS, RWQCB, USACE, 
Zone 7

AlC-CCCS-
3.1.1.5 Action Step Hydrology

Develop and implement ramping criteria below diversion sites that prevent 
displacement and stranding of steelhead. 2 10 ACWD, DWR, SFPUC, Zone 7

AlC-CCCS-
3.1.1.6 Action Step Hydrology

Develop flow requirements that mimic the natural hydrograph in that suitable 
conditions for adult and juvenile steelhead migration to and from the South Bay 
Aquaduct turnout are maintained. 2 TBD ACWD, DWR, SFPUC, Zone 7

AlC-CCCS-
3.1.2

Recovery 
Action Hydrology Improve passage flows

AlC-CCCS-
3.1.2.1 Action Step Hydrology

Develop flow requirements that protect emigrating juvenile and adults steelhead 
(kelts) to SF BAY. 1 10

ACWD, Alameda Flood 
Control, SFPUC, Zone 7

AlC-CCCS-
3.1.2.2 Action Step Hydrology

Ensure future projects at Chain-of-Lakes  benefits hydrologic conditions necessary 
for juvenile and adult steelhead migrations (up and down stream). 2 10 Zone 7

AlC-CCCS-
3.1.3

Recovery 
Action Hydrology Minimize redd scour

AlC-CCCS-
3.1.3.1 Action Step Hydrology

Develop and implement ramping criteria for spawning and rearing below diversion 
sites. 2 15 ACWD, DWR, SFPUC, Zone 7

AlC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification or curtailment of 
the species habitat or range

AlC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

AlC-CCCS-
5.1.1.1 Action Step Passage

Determine if there is an appreciable quantity of historic habitat partially or completely 
blocked. 2 10

ACWD, NMFS, SFPUC, Zone 
7

AlC-CCCS-
5.1.1.2 Action Step Passage

Evaluate and prescribe volitional and/or non-volitional passage methods for all major 
dams in the watershed (Del Valle, San Antonio, Calaveras, see actions below). 1 15 ACWD, DWR, SFPUC, Zone 7

AlC-CCCS-
5.1.1.3 Action Step Passage Determine if fish passage is technologically feasible. 1 10 ACWD, DWR, SFPUC, Zone 7

AlC-CCCS-
5.1.1.4 Action Step Passage

Thoroughly develop potential translocation methods (transportation routes, trapping 
stations, etc.), including fish trapping scenarios, that will aid in salmonid population 
planning and recovery. 1 10

AC Alliance, ACWD, Alameda 
Flood Control, CDFW, EB 
Parks, NMFS, RCD, SFPUC, 
Zone 7

AlC-CCCS-
5.1.1.5 Action Step Passage

Thoroughly investigate all out-migrant capture methodologies in efforts to translocate 
smolts/kelts downstream of impassable dams. 1 10

AC Alliance, ACWD, Alameda 
Flood Control, CDFW, EB 
Parks, NMFS, RCD, SFPUC, 
Zone 7

AlC-CCCS-
5.1.1.6 Action Step Passage

Thoroughly investigate spillway designs or bypass facilities that allow for volitional 
downstream migration. 1 10

AC Alliance, ACWD, Alameda 
Flood Control, CDFW, EB 
Parks, NMFS, RCD, SFPUC, 
Zone 7

AlC-CCCS-
5.1.2

Recovery 
Action Passage

Modify or remove physical passage barriers within the Alameda Creek Flood Control 
Channel 

AlC-CCCS-
5.1.2.1 Action Step Passage Design and install a fish passage facility at the BART Weir. 1 5 ACWD, Alameda Flood Control

AlC-CCCS-
5.1.2.2 Action Step Passage

Evaluate and install features at the middle inflatable dam that allow for dam inflation 
at higher flows (example: Obermeyer gates) that reduce down ramping effects 
during BART Weir migration/passage windows (<1200 cfs). 2 15 ACWD, Alameda Flood Control
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Alameda Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

AlC-CCCS-
5.1.2.3 Action Step Passage

Adaptively manage the BART Weir fish passage facility so that fish passage can 
occur at the highest flows possible and maintenance concerns are addressed. 2 15 ACWD, Alameda Flood Control

AlC-CCCS-
5.1.2.4 Action Step Passage

Modify or remove all nine passage impediments identified by the Alameda County 
Flood Control District to the extent that 1ft of depth is achieved at 25 cfs. 1 10 ACWD, Alameda Flood Control

AlC-CCCS-
5.1.2.5 Action Step Passage

Utilize vegetation methods and bio-techniques to establish a low flow channel 
throughout the flood control channel. Incorporate features that create velocity refuge 
during high flow events for immigrating adults. 2 10 Alameda Flood Control

AlC-CCCS-
5.1.2.6 Action Step Passage Develop and install a fishway at the upper most rubber dam facility (RD1). 1 10 ACWD

AlC-CCCS-
5.1.2.7 Action Step Passage

Continue the development and implementation of a bypass flow schedule that 
protects migrating steelhead through the Alameda County Flood Control Channel. 1 5

ACWD, Alameda Flood 
Control, SFPUC

AlC-CCCS-
5.1.3

Recovery 
Action Passage Modify or remove physical passage barriers in Niles Canyon

AlC-CCCS-
5.1.3.1 Action Step Passage

Evaluate, recommend, and implement a fish passage design for the USGS Niles 
Canyon gaging station. 2 10

AC Alliance, CalTrans, NMFS, 
SFPUC

AlC-CCCS-
5.1.3.2 Action Step Passage

Evaluate the potential of installing a fish capture facility at the Niles gage station 
weir. 2 10 ACWD, SFPUC

AlC-CCCS-
5.1.4

Recovery 
Action Passage Modify or remove physical passage barriers in the northern watershed

AlC-CCCS-
5.1.4.1 Action Step Passage

Evaluate, develop, and implement fish passage facilities and/or solutions for 
passage barriers identified in the: Migratory fish stream report for the Livermore, 
Pleasanton, and Dublin-Tri-Valley (Moir 2002). 1 10

AC Alliance, ACWD, Alameda 
County, Cities, NRCS, RCD, 
Zone 7

AlC-CCCS-
5.1.4.2 Action Step Passage

Promote collaborative research by the various stream channel owners to properly 
identify passage barriers and associated remedial activities. 3 20

AC Alliance, ACWD, Alameda 
County, NRCS, Private 
Landowners, RCD, Zone 7

AlC-CCCS-
5.1.5

Recovery 
Action Passage Modify or remove physical passage barriers in the southern watershed

AlC-CCCS-
5.1.5.1 Action Step Passage

Evaluate, develop, and implement fish passage features to enhance passage 
conditions in the Sunol Valley. 1 10 AC Alliance, SFPUC

AlC-CCCS-
5.1.5.2 Action Step Passage Remove or modify the PG&E gas line crossing in the Sunol Valley. 1 5 PG&E, SFPUC
AlC-CCCS-
5.1.6

Recovery 
Action Passage Modify or remove physical passage barriers in Stonybrook Creek

AlC-CCCS-
5.1.6.1 Action Step Passage

Implement recommendations identified for fish passage in the Stonybrook Creek 
Watershed: A Strategic Plan for Eliminating Barriers to Steelhead Migration (Michael 
Love & Associates 2010) 2 10

AC Alliance, Alameda Flood 
Control, NRCS, RCD

AlC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve large wood frequency

AlC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Improve habitat complexity by increasing wood frequency in spawning and rearing 
areas of Alameda Creek to the extent that a minimum of six key LWD pieces exists 
every 100 meters. 2 20

CDFW, SFPUC, Water 
Agencies

AlC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Improve habitat complexity by increasing wood frequency in seasonal habitat and 
migratory reaches of Alameda Creek to the extent that a minimum of 1.3 key LWD 
pieces exists every 100 meters. 2 20

AC Alliance, ACWD, Alameda 
Flood Control, CDFW, Corps, 
EB Parks, Water Agencies

AlC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Evaluate and prescribe an appropriate number of key LWD pieces below Del Valle 
Reservoir to enhance steelhead summer rearing conditions, in areas where potential 
habitat occurs. 2 10

ACWD, DWR, EB Parks, 
LARPD, Zone 7

AlC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Evaluate and prescribe the appropriate number of key LWD pieces in the following 
reaches: Niles Canyon, Arroyo de la Laguna, Arroyo Del Valle, Arroyo Mocho, Sunol 
Valley, and Upper Alameda Creek above ACDD, where potential habitat occurs.   2 20

AC Alliance, ACWD, CDFW, 
EB Parks, LARPD, NRCS, 
RCD, SFPUC, State Parks, 
Water Agencies, Zone 7

AlC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools
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Alameda Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

AlC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Evaluate and prescribe habitat features below the confluence of Upper Alameda and 
Calaveras creeks that enhances primary pool frequency for summer rearing 
steelhead. 2 15 AC Alliance, CDFW, SFPUC

AlC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Evaluate habitat conditions in Arroyo Mocho for summer rearing steelhead and 
prescribe habitat features that increase primary pool. 2 10

AC Alliance, ACWD, CDFW, 
EB Parks, NMFS, NRCS, 
RCD, Zone 7

AlC-CCCS-
6.1.2.3 Action Step

Habitat 
Complexity

Evaluate and prescribe habitat features within Niles Canyon that will increase 
primary pool depth and frequency for winter and summer rearing juveniles, and 
quality staging pools for migrating/staging adults. 2 10

AC Alliance, ACWD, CalTrans, 
CDFW, SFPUC, Water 
Agencies

AlC-CCCS-
6.1.2.4 Action Step

Habitat 
Complexity

Evaluate and prescribe habitat features below San Antonio and Del Valle reservoirs 
that enhances primary pool frequency for summer rearing steelhead, where potential 
habitat occurs. 2 10

AC Alliance, ACWD, Corps, 
DWR, SFPUC

AlC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter

AlC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Identify and evaluate adult staging pool in Niles Canyon, Arroyo de la Laguna, 
Arroyo Mocho, Sunol Valley, and Upper Alameda Creek and ensure that all have an 
adequate shelter for migrating adults. 2 5

AC Alliance, ACWD, CDFW, 
NRCS, SFPUC

AlC-CCCS-
6.1.3.2 Action Step

Habitat 
Complexity

Increase shelter and habitat complexity features in the Alameda Creek Flood Control 
Channel that improve survival of emigrating juvenile and adult steelhead. 2 10

AC Alliance, ACWD, CDFW, 
RWQCB

AlC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

AlC-CCCS-
7.1.1.1 Action Step Riparian

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
land management activities (roads, cattle, flood control, etc.). 3 25 Cities, Counties

AlC-CCCS-
7.1.1.2 Action Step Riparian

Identify average percent canopy cover below major dams and provide 
recommendations for rehabilitating stream canopy cover. 3 15 ACWD, SFPUC, Zone 7

AlC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

AlC-CCCS-
8.1.1.1 Action Step Sediment

Evaluate, design, and implement gravel quality and quantity strategies to the extent 
that the maximum amount of spawning and incubation habitat is achieved below all 
dams. 3 10 ACWD, SFPUC, Zone 7

AlC-CCCS-
8.1.2

Recovery 
Action Sediment Improve gravel quantity and distribution for macro-invertebrate productivity (food)

AlC-CCCS-
8.1.2.1 Action Step Sediment

Develop strategies to improve gravel quality conditions within all current and 
potential summer rearing reaches below all dams with emphasis on macro-
invertebrate production. 2 15 ACWD, SFPUC, Zone 7

AlC-CCCS-
8.1.2.2 Action Step Sediment

Develop strategies to improve gravel quality conditions within Niles Canyon with 
emphasis on macro-invertebrate production. 2 25 ACWD, SFPUC

AlC-CCCS-10.1 Objective Water Quality
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

AlC-CCCS-
10.1.1.1 Action Step Water Quality

Investigate the potential to reduce water temperature within Niles Canyon by 
releasing water from San Antonio reservoir. 2 10 AC Alliance, ACWD, SFPUC

AlC-CCCS-
10.1.1.2 Action Step Water Quality

Investigate the effects to water temperature from gravel mining pit discharge located 
within the Sunol Valley. 2 10 ACWD, SFPUC

AlC-CCCS-
10.1.1.3 Action Step Water Quality

Investigate the groundwater dynamics within Niles Canyon and its relationship with 
Sunol Valley and Arroyo de la Laguna. 2 10

AC Alliance, ACWD, SFPUC, 
Zone 7

AlC-CCCS-
10.1.1.4 Action Step Water Quality

Ensure SBA releases do not exceed smolt temperatures thresholds in flow 
conveyance streams or contribute to increased water temperatures  within Niles 
Canyon. 1 10 ACWD, Zone 7

AlC-CCCS-
10.1.1.5 Action Step Water Quality

Ensure that future or current SBA water imports do not marginalize or impair stream 
temperature for summer rearing juveniles and migration smolt steelhead. 2 20 ACWD, DWR

AlC-CCCS-
10.1.1.6 Action Step Water Quality

Develop and implement strategies that prevent or minimize potential warm water 
discharge from gravel mining operations. 1 10 ACWD
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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(Years)

AlC-CCCS-
10.1.1.7 Action Step Water Quality

Develop and implement strategies that minimize water temperature impacts 
associated with groundwater within the Niles Canyon reach. 1 15 ACWD, SFPUC

AlC-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants

AlC-CCCS-
10.1.2.1 Action Step Water Quality

Install continuous water quality monitoring stations within the Niles Canyon and the 
Alameda County Flood Control Channel. 2 10 ACWD, Alameda Flood Control

AlC-CCCS-
10.1.2.2 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to poor 
water quality and pollution. 2 10

AC Alliance, ACWD, Alameda 
Flood Control, Cities, EB 
Parks, RCD, RWQCB, 
SFPUC, Zone 7

AlC-CCCS-
10.1.2.3 Action Step Water Quality

Evaluate and provided solutions for past fish kills within the Alameda Creek Flood 
Control Channel. 2 20 ACWD

AlC-CCCS-
10.1.2.4 Action Step Water Quality

Install bollards at fire hydrants that are in close proximity to streams to prevent 
hydrants from being hit and discharging chlorinated water into the streams. 2 10

CalFire, Counties, Local Fire 
Departments,

AlC-CCCS-11.1 Objective Viability
Address other natural or manmade factors affecting the species' continued 
existence

AlC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

AlC-CCCS-
11.1.1.1 Action Step Viability

Determine the need for a conservation hatchery/supplementation/augmentation 
program. 2 10

AC Alliance, ACWD, CDFW, 
NOAA SWFSC, NOAA/NMFS, 
SFPUC, Zone 7

AlC-CCCS-
11.1.1.2 Action Step Viability

If determined a viable option, develop guidance that best utilizes and incorporates 
adfluvial O.mykiss into a population enhancement  program. 2 20

NMFS, NOAA SWFSC, 
NOAA/NMFS, SFPUC

AlC-CCCS-
11.1.1.3 Action Step Viability

Determine the population dynamic and genetic implications of providing passage 
over Calaveras and Turner dams. 2 10

CDFW, NOAA SWFSC, 
NOAA/NMFS, SFPUC

AlC-CCCS-
11.1.1.4 Action Step Viability

Investigate the potential implications/benefits/ consequences of future interactions 
between anadromous and resident forms of O. mykiss (life history, genetics, etc.). 2 10

NMFS, NOAA SWFSC, 
NOAA/NMFS, SFPUC

AlC-CCCS-
11.1.1.5 Action Step Viability

Investigate and address concerns associated with the fate of reservoir O.mykiss if 
passage is re-established above Calaveras and Turner dams. 2 10

NMFS, NOAA SWFSC, 
NOAA/NMFS, SFPUC

AlC-CCCS-
11.1.1.6 Action Step Viability

Develop a population supplementation/augmentation plan to complement recovery 
goals of the Alameda Creek watershed. 2 15

CDFW, NOAA SWFSC, 
NOAA/NMFS, SFPUC

AlC-CCCS-
11.1.1.7 Action Step Viability Develop and implement an effective population based monitoring program. 2 15

CDFW, NOAA SWFSC, 
NOAA/NMFS, SFPUC

AlC-CCCS-
11.1.1.8 Action Step Viability Identify if the population is at short-term or immediate risk of extinction. 2 10 NOAA SWFSC, NOAA/NMFS
AlC-CCCS-
11.1.1.9 Action Step Viability

Identify whether a conservation hatchery/supplementation/ augmentation program 
will complement the overall recovery effort. 2 10 NOAA SWFSC, NOAA/NMFS

AlC-CCCS-
11.1.1.10 Action Step Viability

Identify population viability goals and the expectations of a conservation 
hatchery/supplementation/augmentation program. 2 10 NOAA SWFSC, NOAA/NMFS

AlC-CCCS-
11.1.1.11 Action Step Viability

Investigate the current status genetic diversity within the O.mykiss population in 
Alameda Creek. 2 10

NOAA SWFSC, NOAA/NMFS, 
SFPUC

AlC-CCCS-
11.1.1.12 Action Step Viability

Determine the suitability of the Calaveras and San Antonio reservoir adfluvial stocks 
as source populations for a supplementation/augmentation program. 2 10

NOAA SWFSC, NOAA/NMFS, 
SFPUC

AlC-CCCS-
11.1.1.13 Action Step Viability

Conduct research that addresses biological and genetic concerns associated with 
population supplementation. See NMFS CDRP BO (2011). 2 20 NMFS, NOAA SWFSC

AlC-CCCS-13.1 Objective
Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

AlC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Minimize, or prevent, channelization in areas that provide winter refuge and seasonal 
habitat for juvenile steelhead 1 25

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, CDFW, Corps
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

AlC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Ensure future channel modification activities  prevent or minimize impediments to the 
creation of, or blocking access to, off channel habitat used by salmonids as refuge 
and winter rearing habitat during high stream flows. Special attention should be given 
to areas where ongoing development is occurring at a fast-pace (San Ramon, 
Livermore, and Pleasanton) 1 50

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Corps, Zone 7

AlC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Ensure that all existing channel designed for flood conveyance incorporate features 
that enhance steelhead migration under high and low flow conditions. 1 25

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Cities, Corps, Zone 7

AlC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities. 2 50

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Corps, RCD, Zone 7

AlC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Evaluate design alternatives to rip-rap bank repairs and incorporate fish habitat 
features.  3 100

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Corps, Zone 7

AlC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to stream hydrology (impaired water flow)

AlC-CCCS-
13.1.2.1 Action Step

Channel 
Modification Develop and implement strategies to reduce flow loss in the Sunol Valley Reach. 3 10

ACWD, SFPUC, Gravel Mining 
Companies

AlC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration spring and summer stream flows. 2 5

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Cities, Corps, Zone 7

AlC-CCCS-
13.1.2.3 Action Step

Channel 
Modification

Develop and implement strategies that slow urban runoff in the northern watershed 
during the spawning and migration season (slow it, spread it, sink it). 3 25

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Cities, Corps, Zone 7

AlC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

AlC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Ensure that existing engineered and modified channels incorporate features that 
enhance steelhead migration under high and low flow conditions. 1 20

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Cities, Corps, Zone 7

AlC-CCCS-
13.1.3.2 Action Step

Channel 
Modification Incorporate velocity refuge features in all existing engineered and modified channels. 2 10

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Cities, Corps, Zone 7

AlC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Install features that provides shelter for emigrating juvenile salmonids - particularly 
through the Alameda Creek Flood Control Channel. 1 20

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Cities, Corps, Zone 7

AlC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Minimize or prevent future channel modifications in potentially high value seasonal 
habitat and migration (staging) areas. 1 20

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Cities, Corps, Zone 7

AlC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to instream habitat complexity

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Cities, Corps, Zone 7

AlC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Prevent or minimize the removal of habitat forming structures (LWD, boulders, 
vegetation, etc.) in all natural waterways. 3 30

AC Alliance, ACWD, Alameda 
County, Alameda Flood 
Control, Cities, Corps, Zone 7

AlC-CCCS-14.1 Objective

Disease/
Predation
/Competition Address disease or predation

AlC-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation
/Competition Prevent or minimize reduced density, abundance, and diversity
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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(Years)

AlC-CCCS-
14.1.1.1 Action Step

Disease/
Predation
/Competition

Investigate impacts and distribution of black spot disease on O. mykiss throughout 
the Alameda Creek watershed. 2 10

AC Alliance, ACWD, Alameda 
Flood Control, SFPUC, Zone 7

AlC-CCCS-
14.1.1.2 Action Step

Disease/
Predation
/Competition If possible, provide and implement recommendations in efforts to reduce BSD. 2 15

AC Alliance, ACWD, CDFW, 
SFPUC, Zone 7

AlC-CCCS-
14.1.1.3 Action Step

Disease/
Predation
/Competition

Minimize the introduction and spread of non-native aquatic species in the watershed, 
including predator species. 2 10

AC Alliance, ACWD, Alameda 
Flood Control, SFPUC, Zone 7

AlC-CCCS-16.1 Objective
Fishing/Collect
ing

Address the overutilization for commercial, recreational, scientific or 
educational purposes

AlC-CCCS-
16.1.1

Recovery 
Action

Fishing/Collecti
ng Prevent or minimize reduced density, abundance, and diversity

AlC-CCCS-
16.1.1.1 Action Step

Fishing/Collecti
ng

Investigate the potential impacts to steelhead from recreational fishing in the 
Shadow Cliffs area. 2 15

AC Alliance, CDFW, EB Parks, 
Zone 7

AlC-CCCS-
16.1.1.2 Action Step

Fishing/Collecti
ng

Work with CDFW to modify existing fishing regulations to protect adfluvial O.mykiss 
above Calaveras, Del Valle, and Turner dams. 2 10 AC Alliance, CDFW, EB Parks

AlC-CCCS-18.1 Objective Livestock
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

AlC-CCCS-
18.1.1.1 Action Step Livestock Develop off-stream waters sources for livestock. 2 10

NRCS, Private Landowners, 
RCD, SFPUC

AlC-CCCS-
18.1.1.2 Action Step Livestock Exclude cattle from entering stream riparian areas. 2 10

NRCS, Private Landowners, 
RCD, SFPUC

AlC-CCCS-
18.1.1.3 Action Step Livestock

Establish a monitoring protocol to determine the level of nutrient loading associated 
with livestock. 2 10 NRCS, RCD, SFPUC

AlC-CCCS-
18.1.1.4 Action Step Livestock

Exclude cattle from entering streams and tributaries of Alameda Creek to prevent 
nutrient loading issues.  2 10

NRCS, Private Landowners, 
RCD, SFPUC

AlC-CCCS-
18.1.1.5 Action Step Livestock

Minimize gully initiation by preventing livestock from over utilizing steeper sloped 
areas.  2 10

NRCS, Private Landowners, 
RCD, SFPUC

AlC-CCCS-20.1 Objective Mining
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
20.1.1

Recovery 
Action Mining

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

AlC-CCCS-
20.1.1.1 Action Step Mining

Evaluate and provide solutions to address water quality concerns associated with 
gravel mining discharge operations within the Sunol Valley. 2 10

AC Alliance, Alameda County, 
SFPUC

AlC-CCCS-
20.1.1.2 Action Step Mining

Active and future mining should avoid or minimize any changes to downstream water 
quality, including changes in turbidity, pH, temperature, and rate of sedimentation. 2 10

AC Alliance, Alameda County 
Planning

AlC-CCCS-
20.1.1.3 Action Step Mining

Tailings, settling ponds, and other mining infrastructure should  ensure sediment, 
toxins, and other deleterious substances do not enter streams through either direct 
runoff or subsurface flow. 2 15

ACWD, Alameda Flood 
Control, County SMARA, 
NRCS, RCD, RWQCB, 
SFPUC

AlC-CCCS-22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

AlC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Design new development to allow streams to meander in historical patterns; 
protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 1 25 Cities, Counties

AlC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Minimize or avoid new development within riparian zones and the 100 year 
floodprone zones. 1 25 City, Counties

AlC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development

Develop policy and guidelines that address land conversion and attempt to minimize 
conversion-related impacts within the aquatic environment. 3 25 Cities, Counties

AlC-CCCS-
22.1.1.4 Action Step

Residential/
Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining a mature 
riparian and healthy riparian zone. 3 20 Cities, Counties
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AlC-CCCS-
22.1.1.5 Action Step

Residential/
Commercial 
Development

Minimize or prevent future development in remaining undeveloped floodplains or off 
channel habitats. 1 20 Cities, Counties

AlC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Minimize or prevent impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

AlC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Implement education programs and install signs to promote public awareness of 
salmon and steelhead and their habitats within the Alameda Creek watershed. 3 5

Cities, Counties, County 
Planning

AlC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways of Alameda Creek. 3 25 Cities, Counties

AlC-CCCS-23.1 Objective
Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
habitat or range

AlC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Minimize or prevent impairment to stream hydrology (impaired water flow)

AlC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 3 25 Cities, Counties, NRCS

AlC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Minimize or prevent the construction of new roads near high valve habitat areas or 
sensitive habitat areas. 2 25 Cities, Counties, NRCS, RCD

AlC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Minimize or prevent impairment to passage and migration

AlC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

All bridges associated with new roads and railroads or replacement bridges should 
be free span or constructed with the minimal amount of impairment to the stream 
channel. 2 50 Cities, Counties, NRCS, RCD

AlC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Ensure that all future road/stream crossing provide passage for all steelhead life 
stages. 2 25 Cities, Counties, NRCS, RCD

AlC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

AlC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Address high and medium priority sediment delivery sites associated with roads and 
railroads. 3 25 Cities, Counties, NRCS, RCD

AlC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Assess road runoff conditions and where necessary address sediment and runoff 
sources from road networks and other actions that deliver sediment and runoff to 
stream channels. 3 25 NRCS, RCD

AlC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. Begin with a road survey 
focused on inner gorge roads followed by roads in other settings. 3 25 Cities, Counties, NRCS, RCD

AlC-CCCS-24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species' continued 
existence

AlC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

AlC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Develop and implement severe drought measures that protect adult and juvenile 
migrating steelhead. 2 15 ACWD, SFPUC, Zone 7

AlC-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns

Develop severe drought measures that protect all steelhead spawning and rearing 
tributaries within the Alameda Creek watershed. 2 15 ACWD, SFPUC, Zone 7

AlC-CCCS-25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

AlC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

AlC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Develop a watershed wide hydrology model incorporating operational schedules for 
all dams and diversions. 2 10

ACWD, Alameda Flood 
Control, SFPUC, Zone 7

AlC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

Establish and implement a comprehensive stream flow program to improve survival 
at all life stages by improving the spatial and temporal pattern of surface flows 
throughout spawning, rearing, and migration areas. 1 10

ACWD, Alameda Flood 
Control, DWR, SFPUC, Zone 7
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Alameda Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

AlC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

Continue to implement the instream flow and minimization and management 
measures outlined in the NMFS CDRP BO (2011). 1 10

NMFS, NOAA, SFPUC, 
SWFSC

AlC-CCCS-
25.1.2

Recovery 
Action

Water Diversion
/Impoundment

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool: riffle ratio)

AlC-CCCS-
25.1.2.1 Action Step

Water Diversion
/Impoundment

Evaluate and develop flow schedules below San Antonio and Del Valle reservoirs 
that maximize current and potential habitat conditions. 1 10 ACWD, DWR, SFPUC, Zone 7

AlC-CCCS-
25.1.2.2 Action Step

Water Diversion
/Impoundment

Design and install instream habitat enhancement projects to optimize habitat 
attributes for spawning and rearing associated with developed flow schedules. 2 10

AC Alliance, ACWD, Alameda 
Flood Control, EB Parks, RCD, 
SFPUC, Zone 7
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Coyote Creek Population 

CCC Steelhead Winter Run
• Role within DPS:  Independent Population
• Diversity Stratum: Interior San Francisco Bay
• Spawner Density Target: 3,000 adults
• Current Intrinsic Potential: 109.3 IP-km

Abundance and Distribution 
Sporadic surveys conducted between 1898 and the present indicate that steelhead were once 
abundant in the Coyote Creek system, occurring within the Coyote Creek mainstem as well as 13 
tributary streams (Leidy et al. 2005).  However, anthropogenic development within the watershed 
has since altered streamflow and degraded instream spawning and rearing habitat, significantly 
disrupting salmonid migration pathways (Leidy et al. 2005).  Steelhead presently persist in the 
Coyote Creek system; however present conditions limit the ability of this system to support a 
viable steelhead population.   

Complete passage barriers at Coyote and Anderson reservoirs block passage to approximately 56 
percent of the watershed (collectively), and all but one of the below-dam subbasins (Upper 
Penitencia Creek) has been eliminated from anadromy by watershed development.  Numerous 
partial (some near-complete) barriers affect migration throughout the portion of the watershed 
that remains accessible.  The absence of regularly performed, standardized steelhead surveys in 
this watershed precludes precise determination of steelhead abundance.  However, available 
survey information (Smith 1998; Li 2001; Porcella 2002; Leicester 2007; Leicester 2008; Moore et al. 
2008; Leicester 2009; Moore et al. 2009; Leicester 2011; Leicester and Smith 2012; Leicester and 
Smith 2013; Leicester and Smith 2014a; Leicester and Smith 2014b; Leicester and Smith 2015a; 
Leicester and Smith 2015b) indicate that steelhead persist in the system, and that abundance is 
likely very low throughout the accessible reaches of Coyote Creek mainstem downstream of 
Anderson Dam and the Upper Penitencia Creek subbasin (containing Upper Penitencia Creek 
and its tributary Arroyo Aguague).   

Surveys summarized in Leidy et al. (2005) indicate that O. mykiss have persisted in tributary 
reaches upstream of Anderson and Coyote reservoirs, suggesting the watershed upstream of 
these reservoirs was important steelhead habitat that supported moderate densities of 
anadromous steelhead prior to habitat blockage.  Anthropogenic habitat alteration within these 
reaches remains limited, so they could again potentially provide important habitat for an 
anadromous steelhead population if passage past Anderson and Coyote dams is restored.   

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Coyote Creek 682



 

History of Land Use 
Detailed discussion of the historical land uses within the Coyote Creek watershed is available in 
Grossinger et al. (2006).  In general, light agricultural and ranching development began during 
the Spanish Mission System of the late 1700s and gradually transitioned to more intensive 
agricultural and urban development as the primary land uses within the watershed.  Extensive 
groundwater pumping, channelization of discontinuous and tributary channels, gravel mining, 
road construction, and flood levee construction are among the land uses that affect the watershed 
and stream functions within the Coyote Creek system.  Watershed processes and hydrology are 
affected by Coyote and Anderson reservoirs, which were constructed in 1936 and 1950, 
respectively, to provide water for groundwater aquifer recharge, and urban and agricultural uses.  
Currently, the primary land use types within the Coyote Creek watershed, accounting for 
approximately 27- and 4-percent of the total watershed area, respectively (NMFS GIS), are urban, 
and to a lesser extent, agricultural development. The majority of this development is concentrated 
within the watershed area below Anderson Reservoir where steelhead presently have access, 
effectively concentrating the associated effects on the steelhead population. 
 

Current Resources and Land Management 
The 322 square-mile Coyote Creek watershed (Santa Clara Valley Water District 2010) includes 
the cities of Morgan Hill, Milpitas, and San Jose.  83 percent of the watershed is privately held, 14 
percent is a combination of local and state parks and recreational holdings, and the remaining 3 
percent is in Federal holdings (NMFS GIS). 
 
The Santa Clara Valley Water District (SCVWD) operates an extensive network of water 
conveyance infrastructure (including Coyote and Anderson reservoirs), maintains responsibility 
for flood control within Coyote Creek and neighboring watersheds, and performs stewardship 
duties for its watersheds.  Additionally, SCVWD is in the process of drafting a Habitat 
Conservation Plan, the Three Creeks Habitat Conservation Plan (TC-HCP), to address current 
and future operations throughout its coverage area that limit conditions for steelhead, as well as 
a host of Federal and state-listed and special-concern species.  Schedule for finalizing and 
implementing the TC-HCP is uncertain at the time of this assessment; however, NMFS and 
SCVWD are involved in ongoing discussions towards the goal of finalizing and implementing a 
plan that will improve instream conditions for steelhead. 
 
Resource management within the basin, including survey efforts and instream restoration efforts, 
is largely carried out by SCVWD.  However, the California Department of Fish and Wildlife 
(CDFW) has been active in performing stream surveys, and a host of public interest groups, 
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including Friends of Coyote Creek, Santa Clara Valley Audubon Society, CLEAN South Bay, 
Santa Clara County Creeks Coalition, and the California Nature Conservancy, are active in the 
watershed.  For more information on the organizations active in Coyote Creek see Santa Clara 
Basin Watershed Management Initiative (2000) and Santa Clara Basin Watershed Management 
Initiative (2003). 
 

Salmonid Viability and Watershed Conditions 
The following habitat indicators were rated Poor through the CAP process:  physical barriers, 
riparian tree diameter, spawning gravel quantity and distribution, toxicity, turbidity, 
pool/riffle/flatwater ratio, gravel quality (bulk), gravel embeddedness, baseflow and 
instantaneous flow condition (summer), estuary quality and extent, percent primary pools, 
juvenile density and spatial structure, smolt and adult abundance, urbanization, road density, 
and streamside road density.  Recovery strategies will typically focus on ameliorating these 
habitat indicators, although strategies that address other indicators may also be developed where 
their implementation is critical for restoring properly functioning habitat conditions within the 
watershed. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Coyote Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Water Quality:  Turbidity or Toxicity  
Water Quality: Turbidity and toxicity conditions have an overall rating of Poor due to the high 
density of urbanization within the watershed below Anderson Dam, where water quality within 
much of Coyote Creek is degraded and likely limiting steelhead survival within Coyote Creek.  
Entrix Inc. (2000) notes that instream turbidity conditions likely limit adult migration, and limit 
juvenile survival to the next lifestage at all but the upstream-most reaches below Anderson Dam.  
The US Environmental Protection Agency’s (USEPA) list of assessed waters includes Coyote 
Creek as a threatened waterbody, signifying that although water quality conditions currently 
support all uses, they appear to be declining (USEPA 2010).  Data for the most recent year 
assessed by the USEPA (2004) indicate that Coyote Creek water quality is impaired due to debris, 
pesticides, and urban runoff, and threatens support of several water quality attainment 
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measures1.  Threats contributing significantly to this condition include channel modification, 
water diversion and impoundments, and residential development. 
 
Sediment:  Gravel Quality and Distribution of Spawning Gravels  
Sediment transport, and thereby instream substrate and its ability to support spawning and 
invertebrate food resources, are highly affected by development and management of the Coyote 
Creek system.  Sediment conditions have an overall Poor ratting.  Generally, overall distribution 
of high quality substrate in the Coyote Creek system is likely highly affected by Anderson and 
Coyote reservoirs, which block access to above-reservoir habitat, block downstream transport of 
sediment, and affect sediment transport within downstream reaches due to hydrograph 
alterations.  Additionally, the lower gradient conditions, urbanization, and flood control projects 
within the reaches downstream of Anderson Dam, to which steelhead are currently confined, 
likely result in accumulation of fines that can also impair substrate quality.  Downstream of 
Anderson Dam, spawning gravels are limiting in Coyote Creek mainstem (Entrix 2000), but 
appear to be available in adequate quantities in the Upper Penitencia Creek subbasin (Entrix 2000, 
Stillwater Sciences 2006).  Additionally, Entrix (2000) notes that food transport was the most 
limiting factor in 3 of 7 reaches habitat typed (all below Anderson Dam).  Threats contributing 
significantly to this stress include channel modification, water diversion and impoundments, and 
residential development. 
 
Viability:  Density, Abundance, and Spatial Structure 
Various reports document recent efforts between 1998 and 2008 to assess the density and 
abundance of steelhead within the Coyote Creek system.  As discussed above, the absence of 
regularly performed, standardized surveys precludes precise determination of steelhead 
abundance in this watershed.  However, available survey information (Smith 1998; Li 2001; 
Porcella 2002; Leicester 2007; Leicester 2008; Moore et al. 2008; Leicester 2009; Moore et al. 2009; 
Leicester 2011; Leicester and Smith 2012; Leicester and Smith 2013; Leicester and Smith 2014a; 
Leicester and Smith 2014b; Leicester and Smith 2015a; Leicester and Smith 2015b) suggests that 
steelhead abundance is likely very low.  Viability conditions have a rating of Poor.  Highest 
steelhead densities occur within Upper Penitencia Creek and the upstream reaches of Coyote 
Creek mainstem (downstream of Anderson Dam) where habitat is generally better than habitat 
found within the other reaches.  The Upper Penitencia Creek tributary is relatively low in the 
system, and contains instream habitat that is generally suitable for steelhead (primarily within 
upper reaches), although a partial barrier at SCVWD’s Noble Diversion may limit access to this 

                                                           
1 “305(b) Lists/Assessment Unit Information Year 2004." Retrieved October 15, 2010, from 
http://iaspub.epa.gov/tmdl_waters10/enviro_all.wcontrol?p_au_id=CAR2053002119990218112824_00&p_
cycle=2004. 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Coyote Creek 685

http://iaspub.epa.gov/tmdl_waters10/enviro_all.wcontrol?p_au_id=CAR2053002119990218112824_00&p_cycle=2004
http://iaspub.epa.gov/tmdl_waters10/enviro_all.wcontrol?p_au_id=CAR2053002119990218112824_00&p_cycle=2004


habitat (see Stillwater Sciences 2006 for more on Upper Penitencia Creek).  Similarly, the 
upstream-most reaches of Coyote Creek mainstem downstream of Anderson Dam contain habitat 
features that are, in general, suitable for steelhead.  Reservoir operations likely limit juvenile 
lifestages in Coyote Creek, and the presence of several significant barriers may limit anadromy 
within much of the mainstem reach.  Further discussion on migratory barriers is provided below 
in Passage/Migration: Mouth or Confluence and Physical Barriers.  Threats contributing significantly 
to this condition include water diversion and impoundments. 
 
Habitat Complexity:  Percent Primary Pools and Pool/Riffle/Flatwater Ratios 
There are limited data available regarding the distribution of pool/riffle/flatwater ratios and pool 
complexity within the Coyote Creek system.  Quantitative surveys conducted by Entrix Inc. 
(2000) calculated pool/run/flatwater/riffle ratios for Coyote Creek mainstem downstream of 
Anderson Dam, and rapid, qualitative, assessments were performed by NMFS during site visits 
to several reaches on Coyote Creek in 2009 (Howe and Stern 2009).  Habitat complexity within 
the Coyote Creek mainstem downstream of Anderson Dam is limiting, with many reaches 
dominated by long flat-water sections and runs.  This stress was rated as High for summer and 
winter rearing.  Above-reservoir data are limited, but considering the fact that many of these 
reaches continue to support O. mykiss (Leidy et al. 2005), NMFS expects they contain high quality 
habitat suitable for the support of steelhead. 
 
Data on habitat complexity within the Upper Penitencia Creek subbasin are similarly limited.  
However, Stillwater Sciences (2006) performed a limiting factors analysis for Upper Penitencia 
Creek and identified reduced instream habitat (compared to likely historical conditions) as likely 
limiting steelhead production (specifically the juvenile lifestages).  Threats contributing 
significantly to this condition include channel modification, water diversion and impoundments, 
and residential development. 
 
Hydrology:  Baseflow and Passage Flows 
This stress was rated as Very High for summer rearing juveniles.  Threats contributing 
significantly to this condition include water diversion and impoundments. 
 
Before European settlement, much of the reach of Coyote Creek mainstem downstream of 
Anderson Reservoir was likely an intermittently wetted channel.  Steelhead distribution is 
currently limited to this section.  SCVWD manages groundwater levels via instream percolation 
in summer.    Current reservoir operations manage the flows to such an extent that a significant 
muting of the natural hydrograph occurs downstream of Anderson Dam.  Additionally, current 
reservoir operations result in much higher summer-time flows, and lower winter-time flows 
within this reach than occurred historically, resulting in higher flows during summer rather than 
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during winter.  These flows may provide suitable steelhead habitat within the reach below the 
Anderson Dam (Spence et al. 2006), but there is concern that current operations may inadvertently 
adversely affect newly emerged fry and rearing young-of-the year by creating high water 
velocities through homogeneous channel conditions.  Additionally, reservoir releases may not be 
ramped up and down (increased/decreased, respectively) in such a way as to prevent stranding 
of juveniles.  Further, these hydrograph alterations likely affect adult passage during winter by 
muting attractant flows and curtailing passage opportunities at some partial, but significant, 
migratory barriers (i.e., Singleton Rd Crossing, and Ogier Pond Complex).  Further refinement of 
discharge operations from Anderson Reservoir is warranted.   
 
Although Upper Penitencia Creek is relatively less managed than Coyote Creek, the City of San 
Jose operates a small reservoir (Cherry Flat) in the upper watershed, and SCVWD owns a 
diversion facility on the creek (Noble Diversion) and operates off channel storage ponds and 
discharge facilities along the creek.  These facilities modify storm discharges, potentially 
impacting adult and smolt passage, and juvenile rearing.   
 
Passage/Migration:  Mouth or Confluence and Physical Barriers 
Numerous impairments to passage and migration exist within the Coyote Creek system, so 
Passage/Migration conditions have an overall rating of Poor.  Anderson and Coyote Reservoirs 
block access to approximately 56 percent of the watershed, eliminating access to historically 
important spawning and rearing reaches.  CDFW identified 28 man-made barriers on Coyote 
Creek downstream of Anderson Dam, and 14 man-made barriers on Upper Penitencia Creek 
(Cleugh and Mcknight 2002).  Of these, the ones at the Singleton Road low-flow crossing and the 
Ogier Pond complex on Coyote Creek, are considered to be the most significant barriers to 
upstream passage.  While these barriers are considered partial barriers, their configurations, 
coupled with the severely altered hydrology associated with water infrastructure management, 
result in their functioning as near complete barriers.  Additionally, outmigration of smolts within 
Upper Penitencia Creek may be limited by flow availability in some years (Smith 2009).  Threats 
contributing significantly to this condition include channel modification, residential 
development, and water diversion and impoundments. 
 
Velocity Refuge:  Floodplain Connectivity 
The results of Buchan and Randall (2003) pertaining to the “Condition of Flood Prone Area” in 
Coyote Creek and Upper Penitencia Creek were used to inform the CAP workbook.  The 
floodplain limitations present today in the Coyote Creek system downstream of Anderson Dam 
are primarily due to urbanization and the associated effects of channel confinement and altered 
hydrology, all of which have resulted in riparian encroachment, channel degradation, and 
floodplain/stream channel disconnection.  Connectivity between stream channel and floodplain 
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habitat may be improved in some locations within the Coyote Creek system through future 
restoration efforts, and the installation of flood control projects that remediate out-dated flood 
control methods and incorporate methods that allow for steam functions.  Velocity Refuge 
Conditions have a rating of Poor since floodplain connectivity has in many cases been 
irretrievably lost due to urbanization; the overall degraded condition is expected to persist 
throughout much of the system.  Threats contributing significantly to this condition include 
channel modification, residential development, and water diversion and impoundments. 
 
Sediment Transport:  Road Density 
The Coyote Creek watershed is more heavily developed than the Upper Penitencia Creek 
watershed, and sediment transport is likely affected to a greater degree within Coyote Creek than 
Upper Penitencia Creek (see discussions of sediment transport within Mining, and Sediment: 
Gravel Quality and Distribution of Spawning Gravels).  Within the CAP workbook, road density is 
used to indicate the degree of sediment transport alteration within the watershed.  Per watershed 
characterization, the Coyote Creek system has high road densities concentrated within urbanized 
area downstream of Anderson Dam (NMFS GIS), indicating alterations to drainage networks, 
streamflow and sediment transport and storage regimes, and accelerated erosion processes.  As 
a result, sediment transport from road density conditions have a rating of Poor.  Altered flow 
patterns within the Coyote Creek system, together with channel alterations such as the Ogier 
Pond complex and instream diversion dams and percolation ponds (e.g., Metcalf Percolation 
Pond, and the remnants of the Ford Road pond complex), may affect the flows necessary to 
transport sediment and may effectively act as bed-load barriers (see discussions of hydrology 
alterations within Mining, and Hydrology: Baseflow and Passage Flows).  Collectively, impaired 
sediment transport within the Coyote Creek system (downstream of Anderson Dam) likely 
reduces instream gravel quantity and quality, increases fine sediment deposition, elevates 
turbidity, and limits survival at all lifestages.  Upstream of Anderson and Coyote Creek 
Reservoirs, alterations to sediment transport processes are likely minimal.  Threats contributing 
significantly to this condition include roads and railroads, and water diversion and 
impoundment. 
 
Landscape Patterns: Agriculture, Timber Harvest & Urbanization 
Major landscape disturbance within the Coyote Creek system is associated with urban 
development; 27 percent of the entire Coyote Creek watershed is developed as urban land uses 
(NMFS GIS).  Urbanization is concentrated in the watershed area downstream of Anderson Dam; 
51 percent of the watershed area downstream of Anderson Dam is urbanized (NMFS GIS).  Due 
to blockage by Anderson and Coyote reservoirs, the current spatial extent of urbanization traces 
the current steelhead distribution within the Coyote Creek watershed, suggesting that steelhead 
are likely affected to a High degree by altered watershed processes resulting from these 
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landscaped disturbances.  Threats contributing significantly to this condition include channel 
modification, residential development, and water diversion and impoundments. 
 
Habitat Complexity:  Large Wood and Shelter 
Buchan and Randall (2003) indicate that large wood is somewhat limiting within the Coyote 
Creek mainstem, whereas large wood may not be limiting on Upper Penitencia Creek.  However, 
although large wood may not be particularly limiting in all reaches, shelter is generally known to 
be limiting.  Habitat Complexity: large wood and shelter conditions have an overall rating of Fair 
for summer and winter rearing.  Efforts are currently being made to increase large wood 
frequency and instream shelter within the Coyote Creek system by SCVWD through its ongoing 
Stream Maintenance Program (M. Moore, Santa Clara Valley Water District, personal 
communication, 2010).  Threats contributing significantly to this condition include channel 
modification, residential development, and water diversion and impoundments. 
 
Water Quality:  Temperature 
High water temperatures throughout much of the Coyote Creek watershed downstream of 
Anderson Dam likely limit juvenile steelhead survival during summer months.  These elevated 
temperatures, coupled with habitat limitations, likely preclude steelhead from rearing within 
these reaches.  Warm water inputs from off-channel pond complexes and in-stream groundwater 
recharge facilities on both Coyote Creek (Spence et al. 2006) and Upper Penitencia Creek likely 
exacerbate the effects of poor instream habitat conditions.  SCVWD discharges water imported 
from the Sacramento-San Joaquin Delta to Coyote Creek near the base of Anderson Dam and to 
Upper Penitencia Creek at the Robert Gross Percolation Ponds for groundwater recharge.  In 
Upper Penitencia Creek, the discharge of imported water from the Robert Gross Percolation 
Ponds warms stream temperatures during the smolt outmigration season (Will and Stern 2012), 
a potentially significant effect.  In addition to temperature limitations within Upper Penitencia 
Creek and Coyote Creek downstream of Anderson Dam, the presence of the complete passage 
barriers at Coyote and Anderson reservoirs block access passage to headwater reaches within 
upper Coyote Creek that, prior to the construction of the dams, likely provided important thermal 
refugia during summer.  The lack of thermal refugia throughout the watershed downstream of 
Anderson Dam could be modified to some degree by establishing a cold water management zone 
on Coyote Creek (SCVWD et al. 2003).  Above-reservoir habitat and thermal refugia would remain 
inaccessible unless above-reservoir passage is implemented (see Passage Above Reservoirs).   
 
Threats contributing significantly to this condition include channel modification, residential 
development, and water diversion and impoundments. 
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Riparian Vegetation: Composition, Cover & Tree Diameter  
The habitat above Anderson and Coyote Creek reservoirs is presumably intact and in good 
condition.  However, the above-reservoir habitats are inaccessible to steelhead, and much of the 
below-dam habitat has been degraded through urban development (including the Upper 
Penitencia Creek subbasin) (NMFS GIS), suggesting steelhead are likely confined to an area 
characterized by generally poor riparian function and diversity.  Within the below-reservoir 
reaches, the reaches within the County Linear Park system are probably in the best condition, as 
the riparian corridors within these reaches are relatively intact and in good condition.  However, 
even within these reaches species composition has been altered from historic conditions.  
Alteration of the natural hydrologic regime has likely decreased sycamore and oak recruitment 
and increased willow density and the introduction of Arundo donax and other exotics (e.g., acacia, 
eucalyptus, and understory species such as German ivy, vinca, Himalayan blackberry, etc.).  
Primary concerns associated with these alterations to the riparian species composition within the 
Coyote Creek system include decreased large wood loading, increased riparian encroachment of 
the channel, and migratory blockage by A. donax.  Threats contributing significantly to this 
condition include channel modification, residential development, and water diversion and 
impoundments. 
 

Threats 
The following discussion focuses on those threats that rate as High or Very High.  Recovery 
strategies will likely focus on ameliorating High rated threats; however, some strategies may 
address Medium and Low threats when the strategy is essential to recovery efforts.  The figures 
and tables that display data used in this analysis are provided in Coyote Creek CAP Results.  
 
Channel Modification 
Much of Coyote Creek, especially within the downstream most reaches has been channelized; as 
a result, this threat was rated as High for eggs, and Very High for all other targets.  Steelhead are 
presently absent from all tributaries to Coyote Creek downstream of Anderson Dam except for 
the Upper Penitencia Creek subbasin, but historically likely occurred within three additional 
tributaries (Lower Penitencia Creek, Lower Silver Creek, and Upper Silver Creek) (Leidy et al. 
2005).  Each of these three tributaries has experienced significant channel modification that has 
resulted in habitat loss, channel filling, or channel realignment, eliminating their accessibility for 
migratory steelhead, and resulting in habitat conditions unsuitable for salmonids.    
 
Residential and Commercial Development 
The 2000 census estimated the population within the Coyote Creek area at over 614,698 
individuals; 23% of the watershed has a housing density higher than 1 unit per 20 acres, and 27% 
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of the watershed area is developed as urban land uses (NMFS GIS).  This threat was rated as High 
or Very High across all targets.  Development is concentrated within the watershed area 
downstream of the reservoir (51% of watershed area downstream of Anderson Reservoir is 
developed as urban, NMFS GIS).  The high level of urban development increases impervious 
areas and pollutant input levels and alters hydrology impairing instream conditions (passage, 
instream habitat, hydrology, and floodplain connection) necessary for the support of a steelhead 
population.  Due to blockage by Anderson and Coyote Creek reservoirs, the current spatial extent 
of this urbanization traces the current steelhead distribution in the Coyote Creek system, 
suggesting that steelhead are likely affected to a high degree.  Effects to instream conditions 
related to existing residential and commercial developments may continue into the future.  Future 
development within riparian and near stream areas is expected to be limited, and future 
restoration efforts may help to ameliorate some development-related effects.  However, once 
established, urban/suburban development is rarely removed, making its impacts irreversible.  
Therefore, any increase in residential and commercial development would likely exacerbate 
existing limiting conditions for steelhead. 
 
Roads and Railroads 
Like residential and commercial development, roads are associated with high density 
urbanization within the Coyote Creek watershed.  This threat was rated as Medium for eggs, 
High for adults, winter rearing juveniles, and smolts, and Very High for summer rearing juveniles 
and watershed processes.  More roads may be built to serve added development, and once 
established, these roads are unlikely to be removed.  Additionally, the Coyote Creek system has 
a relatively high concentration of roads within riparian zones (3.3 miles of roads per square mile 
of 100 meter riparian buffer) (NMFS GIS).  Although new roads would likely be built to current 
standards (e.g., NMFS fish passage guidelines) and future repairs of existing roadways and 
crossings may result in improvements to the current condition for steelhead, the ongoing baseline 
for urban development, including roads, is so poor that any increase in road density would will 
be considered a problematic effect. 
 
Water Diversion and Impoundments  
The Coyote Creek watershed is highly affected by water development.  SCVWD operates a 
complex system of dams, canals, diversions, pipelines, and associated facilities within the Coyote 
Creek system to manage water supplies from both imported and local sources.  SCVWD facilities 
within the Coyote Creek system include two major reservoirs (Coyote and Anderson), several 
diversion facilities and instream groundwater aquifer recharge facilities, and multiple pipeline 
discharge points.  Water imported from neighboring watersheds as well as the Sacramento River 
Delta is discharged into the Coyote Creek system.  These diversion and discharge facilities and 
operations affect all lifestages within the Coyote Creek system, altering instream habitat, 
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hydrology, and water temperature, limiting migration period, blocking passage, and perhaps 
limiting migratory cues dependent upon flows. 
 
Mining 
Primary effects from previous gravel mining within the Coyote Creek watershed are associated 
with the Ogier Ponds complex, the location of former off-channel gravel quarry pits that 
“captured” Coyote Creek in 1997 when the levee separating the natural channel from the quarry 
pits was breached by high flows.  This threat was rated as High for winter rearing juveniles, and 
Very High for adults, summer rearing juveniles, smolts and watershed processes.   The resulting 
reorientation of the stream at this location has altered flood plain connectivity and sediment 
transport, and created passage problems for migrating steelhead.  During site visits in September 
2009, NMFS noted the different substrate between reaches upstream and downstream of the 
Ogier Pond complex (Howe and Stern 2009). Fines dominated the substrate downstream of the 
Ogier Pond complex, while gravels dominated the substrate in upstream reaches, suggesting 
historic gravel mining operations adversely affect substrate distribution and quality.   
 
Disease, Predation, and Competition  
The Coyote Creek system contains exotic predatory fish species, so this threat was rated High for 
the smolt lifestage.  Predation of juvenile steelhead is a concern within certain portions of the 
watershed, primarily in those areas dominated by warm water and perennial flow that support 
predatory exotic species (e.g., largemouth bass).  These areas are typically located low in the 
Coyote Creek watershed.  Additionally, discharges from the Robert Gross percolation ponds on 
Upper Penitencia Creek are of concern, as these ponds support a suite of exotic fish species.  
SCVWD is making efforts in select reaches to screen these discharges to preclude the introduction 
of exotic fish into the natural channel.  Recent SCVWD screening efforts include a portion of the 
Robert Gross Pond complex on Upper Penitencia Creek (N. Nguyen, Santa Clara Valley Water 
District, personal communication, 2010).  
 
Recreational Areas and Activities 
Effects of recreational areas and activities are limited, and in general, recreational areas within 
the Coyote Creek watershed provide protections for the creek and its associated habitats that 
contribute to the support of steelhead within the system.  However, structures within both county 
and city parks affect passage, e.g., the Singleton Road crossing within the Coyote Creek County 
Linear Park system (discussed above), and paved bike paths, levees and road and path crossings 
may affect bank maintenance, and limit opportunities to expand channel width, reconnect the 
floodplain, and/or remedy barriers to passage.  This threat was rated as High for adults, summer 
and winter rearing juveniles, and smolts. 
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Limiting Stresses, Life Stages, and Habitats 
Threat and stress analysis within the CAP workbook suggests that extensive watershed 
development for urban, suburban, and commercial land uses are likely limiting factors affecting 
steelhead abundance within the Coyote Creek watershed.  Numerous partial (some near-
complete) barriers exist, and extensive channelization has eliminated access and functionality of 
all but one subbasin (Upper Penitencia Creek).  Additionally, a complex system of water storage, 
conveyance, and instream and off-channel groundwater recharge operations significantly alter 
the hydrology of Coyote Creek.  These effects affect stream functions and habitat, and limit all 
lifestages of steelhead within the Coyote Creek system.  Restoration actions should target these 
issues within high potential stream reaches and consider passage above Anderson Dam and 
Coyote Dam in order to provide access to important above-reservoir reaches. 
 

General Recovery Strategy 
 
Passage Downstream of Reservoirs 
Barriers to passage downstream of Anderson Dam should be systematically remediated.  
Priorities should focus on those that occur low in the system.  Those of primary concern include, 
but are not limited to, Singleton Road Low Flow Crossing and Ogier Ponds on Coyote Creek. 
 
Passage Above Reservoirs 
The IP model predicts that above reservoir reaches are important for the support of a robust 
steelhead population within the Coyote Creek system (Spence et al. 2008; Spence et al. 2012), and 
the habitat and function of these above reservoir reaches cannot be effectively replaced through 
enhancement of downstream reaches due to natural differences in gradient and hydrology 
between the below- and above-reservoir reaches, and the effects of anthropogenic landscape 
alteration (e.g., urbanization and floodplain development) within the below-reservoir reaches.  
Thus, Anderson Dam and Coyote Dam, in that order (downstream-most reservoir first), should 
be assessed for passage options, and biologically sound passage programs or volitional passage 
facilities that coordinate with and allow for ongoing reservoir operations should be implemented. 
   
Reservoir Operation to Benefit All Lifestages of Steelhead 
Anderson and Coyote Reservoirs should be operated in such a manner as to benefit all lifestages 
of steelhead within Coyote Creek.  Considerations should include, but not be limited to, water 
temperature, flow velocity, ramping rates (as necessary to prevent scour of eggs, or displacement 
or stranding of juveniles), sediment transport, channel maintenance, instream habitat, adult and 
smolt migratory cues, and reflecting a natural, unimpaired hydrograph.   
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Assess Imported Water Uses 
The degree to which imported water use affects the steelhead population within Coyote Creek 
watershed is not well known.  A detailed study assessing the effects of imported water uses on 
the steelhead population within Coyote Creek should be conducted.  If effects are determined to 
be detrimental, the study should include recommendations to minimize and, where feasible, 
curtail this practice within the Coyote Creek watershed.   
 
Side Channel and Floodplain Reconnection 
Where not limited by existing development, efforts should be made to reconnect floodplain 
habitat and increase channel complexity by reconnecting side channel habitat with the active 
stream channel.  When possible, existing development should be retrofitted to restore access to 
floodplain and flood bench habitat, and to allow for natural channel functions. 
 
Improve Sediment Transport 
Restoration efforts should focus on providing channel maintenance/forming flows throughout 
Coyote Creek downstream of Anderson Dam to mobilize bedload material, provide suitable 
gravel material from upstream sources, and remove/remediate structures and areas of the stream 
that impair sediment transport processes (e.g., the Ogier Pond complex, Coyote Percolation Pond 
complex).   
 
Increase Instream Habitat and Cover and Increase Instream Channel Complexity  
Instream habitat and cover should be improved within the Coyote Creek system downstream of 
Anderson Dam.  Methods may include increasing sinuosity, creating side channels and gravel 
bars, and placing large woody debris, rock weirs, and boulders within affected reaches.  All 
structures should be designed to function within an established range of flows to optimize habitat 
conditions for all steelhead lifestages. 
 
Increase Instream Shelter Ratings and Pool Volume 
Shelter ratings are Low within much of Coyote Creek downstream of Anderson Dam due largely 
to an absence of LWD and reservoir operations quality.  Where applicable, restoration efforts 
should incorporate instream wood/boulder structures into degraded reaches to improve habitat 
complexity and shelter availability. 
 
Improve Water Quality  
Efforts should be made to improve water quality throughout the urbanized reaches of Coyote 
Creek system.  In particular, efforts should focus on limiting or treating urban runoff, as necessary, 
to decrease turbidity, address pH fluctuations, limit toxicity concerns, and reduce concentrations 
of pathogens, pesticides, and metals.   
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Improve Riparian Composition 
Much of the Coyote Creek watershed downstream of Anderson Dam would benefit from 
improved riparian composition and structure, which would decrease riparian encroachment of 
the channel, improve LWD recruitment, and increase instream shelter for juvenile fish.  General 
practices to improve riparian condition include removing exotic vegetation and implementing 
channel maintenance flows necessary to support a riparian corridor that is diverse in species and 
age structure. 
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        CCC Steelhead Coyote Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good Current Indicator 

Measurement 
Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of streams/ 
IP-km (>40% 
Pools; >20% 
Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 100 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km    

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined  
19% Density 
rating "D" across 
IP-km 

Poor 
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      Sediment Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% Response 
Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of streams/ 
IP-km maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

 >17% (0.85mm) 
and >30% 
(6.4mm) 

 
Poor 

 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

<50% of streams/ 
IP-km (>50% 
stream average 
s  

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

<50% of streams/ 
IP-km (>40% 
average primary 
pool frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of streams/ 
IP-km (>40% 
Pools; >20% 
Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score >75 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.01 - 1 
Diversions/10 IP-
km 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 
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      Riparian Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-km 
(>70% average 
stream canopy) 

Fair 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km    

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined  
19% Density 
rating "D" across 
IP-km 

Poor 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

<50% of streams/ 
IP-km (>50% 
stream average 

 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) 

>90% IP km 
(<20 C MWMT) 

50 to 74% IP-km 
(<20 C MWMT) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

    
  

  Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of streams/ 
IP-km maintains 
severity score of 
3 or lower 

Poor 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 <0.2 Fish/m^2 Poor 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical Range 

75-90% of 
Historical Range 

>90% of 
Historical Range 

<50% of Historical 
Range Poor 

4 
Winter 
Rearing 
Juveniles 

Condition Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of streams/ 
IP-km (>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of streams/ 
IP-km (>40% 
Pools; >20% 
Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km    

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined  
19% Density 
rating "D" across 
IP-km 

Poor 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

<50% of streams/ 
IP-km (>50% 
stream average 

 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of streams/ 
IP-km maintains 
severity score of 
3 or lower 

Poor 
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5 Smolts Condition Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-km 
(>80 stream 
average) 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions >5 Diversions/10 
IP km Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 100 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

50-74% IP-km (>6 
and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of streams/ 
IP-km maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt abundance 
which produces 
high risk spawner 
density per 
Spence (2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

>10% of 
Watershed in 
Impervious 
Surfaces 

Poor 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

4% of Watershed 
in Agriculture Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

0% of Watershed 
in Timber Harvest Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

27% of watershed 
>1 unit/20 acres Poor 

      Riparian Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical Species 
Composition 

Fair 

      Sediment Transport Road Density  >3 Miles/Square 
Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

4.5 Miles/Square 
Mile Poor 

      Sediment Transport Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

3.3 Miles/Square 
Mile Poor 
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CCC Steelhead Coyote Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low Not Specified Low Low Low Not Specified Low 
2 Channel Modification Very High High Very High Very High Very High Very High Very High 
3 Disease, Predation and Competition Medium Low Medium Low High Low Medium 
4 Hatcheries and Aquaculture        

5 
Fire, Fuel Management and Fire 
Suppression Not Specified Not Specified Low Not Specified Not Specified Not Specified Low 

6 Fishing and Collecting Medium Not Specified Medium Not Specified Medium Not Specified Medium 
7 Livestock Farming and Ranching Low Not Specified Low Low Low Not Specified Low 
8 Logging and Wood Harvesting Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 
9 Mining Very High Medium Very High High Very High Very High Very High 

10 Recreational Areas and Activities High Not Specified High High High Medium High 
11 Residential and Commercial Development Very High High Very High Very High High Very High Very High 
12 Roads and Railroads High Medium Very High High High Very High Very High 
13 Severe Weather Patterns Medium Low Medium Low Medium Medium Medium 
14 Water Diversion and Impoundments Very High Medium Very High High Very High Very High Very High 
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Coyote Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CoC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
1.1.1

Recovery 
Action Estuary Increase and enhance habitat complexity features

CoC-CCCS-
1.1.1.1 Action Step Estuary Assess tidally influenced habitat and develop plan to restore tidal channels. 2 10 CDFW, USFWS
CoC-CCCS-
1.1.1.2 Action Step Estuary

Develop Estuary Protection and Enhancement Guidelines to maintain estuary 
function and provide information for estuary restoration. 2 20 CDFW, USFWS

CoC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

CoC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Assess floodplain conditions within Coyote Creek (see Buchan and Randall 2003).  
Develop and implement plans to maintain floodplain areas.  Reconnect disconnected 
floodplain habitat where feasible. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Develop and implement plans to provide seasonally appropriate flows from 
Anderson Dam necessary to activate the floodplain. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

During winter and spring, implement periodic large pulse "maintenance" flows at the 
full capacity of the Anderson Dam outlet works to provide stream channel 
maintenance flows.  When possible, time these flows so that they coincide with 
natural rainfall events. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-3.1 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
CoC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

CoC-CCCS-
3.1.1.1 Action Step Hydrology

Establish and implement a comprehensive stream flow program to improve survival 
at all life stages by improving the spatial and temporal pattern of surface flows 
throughout spawning, rearing, and migration areas (see Objectives, Actions, and 
Action Steps within: Threat- Water Diversion/Impoundment, Restoration- Floodplain 
Connectivity, Restoration- Habitat Complexity, Threat- Channel Modification, and 
Threat- Residential/Commercial Development). 1 5

Santa Clara Valley Water 
District

CoC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

CoC-CCCS-
5.1.1.1 Action Step Passage

Improve and maintain existing fish passage structures below reservoir facilities (i.e., 
fish ladders); identify and remedy problem culverts, crossings, grade control 
structures, diversions, etc. in the Coyote Creek watershed.   Focus on Singleton 
road and Ogier Ponds. 1 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
5.1.1.2 Action Step Passage

Evaluate the feasibility and benefit of providing passage (both adult immigration and 
adult/smolt emigration) to the stream reaches located upstream of Anderson and 
Coyote dams.  Consider passage specifics at each dam separately; include a suite 
of options in this assessment, including volitional (fish ladder) and non-volitional 
(“trap and haul”) passage facilities. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-
5.1.1.3 Action Step Passage

If passage above the reservoir(s) is found feasible and beneficial, then acquire 
funding and implements the program(s).  Ensure the long-term operations, and future 
improvement of this passage program are coupled with the reservoir flow plans and 
operations necessary to facilitate long-term implementation. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools and shelters

CoC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Identify locations where pool frequency and habitat complexity are limiting, and 
develop and implement site specific plans to improve these conditions.  Consider 
flow rates and discharges when designing habitat enhancement features. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Coyote Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CoC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to improve these conditions.  Consider flow rates and discharges when 
designing LWD and shelter enhancement features. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Focus initial efforts to restore instream habitat within the “Cold Water Management 
Zone” downstream of Anderson Dam 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
6.1.2.3 Action Step

Habitat 
Complexity

Perform pre- and post-project monitoring to assess steelhead use within improved 
reaches. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

CoC-CCCS-
7.1.1.1 Action Step Riparian

Identify reaches dominated by exotic vegetation, and develop and implement site 
specific plans to restore these reaches with native vegetation. 3 10

City of San Jose, County of 
Santa Clara

CoC-CCCS-
7.1.1.2 Action Step Riparian

Continue, and expand upon current efforts, including those of Santa Clara Valley 
Water District's Stream Maintenance Program, to remove exotic vegetation 
(including Arundo donax ), and restore affected reaches. 3 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
7.1.1.3 Action Step Riparian

Identify reaches suffering from riparian encroachment, and develop and implement 
site specific plans to restore and maintain these reaches.  Consider thinning of 
dense native riparian vegetation as necessary to better allow healthy species- and 
age- composition. 3 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
7.1.1.4 Action Step Riparian

Develop and implement flow schedules from reservoirs necessary to maintain 
healthy riparian conditions (see Objective, Actions, and Action Steps within: 
Restoration- Hydrology).  2 5

Santa Clara Valley Water 
District

CoC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

CoC-CCCS-
8.1.1.1 Action Step Sediment

Identify sources of fine sediment, and develop and implement a plan to address 
these sources; include the effects of the Ogier Ponds complex, on-channel 
percolation ponds (including Metcalf Pond, and the remnants of the Ford Road Pond 
complex), water system operations (hydrograph alterations), and urban development 
in this assessment. 2 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
8.1.1.2 Action Step Sediment Provide flows and instream conditions necessary to mobilize and maintain gravels.  2 5

Santa Clara Valley Water 
District

CoC-CCCS-
8.1.1.3 Action Step Sediment

Perform reach restoration to facilitate gravel “maintenance”.  Include methods such 
as instream restoration (e.g. Ogier Ponds complex, and the remnants of the Ford 
Road Pond complex), isolation of current on-stream percolation ponds (Metcalf 
Pond), and a gravel placement program.  Include flow schedules necessary for 
mobilization and "maintenance" of gravel quantity and quality suitable for steelhead.   2 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

CoC-CCCS-
10.1.1.1 Action Step Water Quality

Evaluate the effects of on-channel ponds, and groundwater recharge facilities, on 
stream temperature.  Develop and implement a plan to address any effects.  Include 
methods to address warming of stream water within restoration plans for these 
reaches.  2 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
10.1.1.2 Action Step Water Quality

During the smoltification and smolt out-migration period, do not discharge water into 
the channel that will deleteriously warm the receiving waters beyond the background 
instream water temperature.   2 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
10.1.1.3 Action Step Water Quality Maintain suitable temperatures downstream of Anderson Dam. 2 5

Santa Clara Valley Water 
District

CoC-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream water quality conditions
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Coyote Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CoC-CCCS-
10.1.2.1 Action Step Water Quality

Evaluate point and non-point sources contributing to poor water quality, including 
sources contributing debris, pesticides, and sediment (turbidity); develop and 
implement a plan to address these sources. 2 5

City of San Jose, County of 
Santa Clara

CoC-CCCS-
10.1.2.2 Action Step Water Quality

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
11.1 Objective Viability

Address other natural or manmade factors affecting the species' continued 
existence

CoC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

CoC-CCCS-
11.1.1.1 Action Step Viability

Implement standardized assessment protocols (i.e., CDFW habitat assessment 
protocols) to ensure DPS-wide consistency. 2 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
11.1.1.2 Action Step Viability Perform standardized adult spawning (redd) surveys. 2 10

Santa Clara Valley Water 
District

CoC-CCCS-
11.1.1.3 Action Step Viability Perform standardized smolt outmigration surveys.  2 10

Santa Clara Valley Water 
District

CoC-CCCS-
11.1.1.4 Action Step Viability Perform standardized juvenile rearing surveys.  2 10

Santa Clara Valley Water 
District

CoC-CCCS-
11.1.1.5 Action Step Viability

Monitor population status for response to recovery actions, habitat improvements, 
and recovery action implementation - adjust population and life stage monitoring 
efforts to reflect new habitat improvements and accessible habitat expansions; use 
this information to adapt recovery strategies. 2 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
11.2 Objective Viability Address the inadequacy of existing regulatory mechanisms 
CoC-CCCS-
11.2.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

CoC-CCCS-
11.2.1.1 Action Step Viability

Support (fund) the hiring and retention of dedicated environmental law enforcement 
personnel (i.e., CDFW wardens, park rangers, federal service enforcement agents, 
etc.). 3 30

CDFW, CDFW Law 
Enforcement, City of San Jose, 
County of Santa Clara, NMFS 
OLE, Santa Clara Valley Water 
District

CoC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

CoC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Design channel modifying projects to fully minimize and mitigate effects and, where 
possible, implement and remedy existing poor conditions. 2 10

CDFW, City of Milpitas, Santa 
Clara Valley Water District

CoC-CCCS-
13.1.1.2 Action Step

Channel 
Modification Where feasible, implement alternatives to bank hardening; utilize bioengineering. 2 10

City of Milpitas, City of San 
Jose, County of Santa Clara, 
Santa Clara Valley Water 
District

CoC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

When levees are utilized, design to allow maintenance of an intact and functioning 
riparian zone where feasible. 2 10

City of Milpitas, City of San 
Jose, County of Santa Clara, 
Santa Clara Valley Water 
District

CoC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Where riprap and other bank hardening is necessary, integrate other habitat-forming 
features – including large woody debris and riparian plantings and other 
methodologies to minimize habitat alteration effects. 2 10

City of Milpitas, City of San 
Jose, County of Santa Clara, 
Santa Clara Valley Water 
District

CoC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 2 10

City of Milpitas, City of San 
Jose, County of Santa Clara, 
Santa Clara Valley Water 
District

CoC-CCCS-
13.1.1.6 Action Step

Channel 
Modification

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 2 10

City of Milpitas, City of San 
Jose, County of Santa Clara, 
Santa Clara Valley Water 
District
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Coyote Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CoC-CCCS-
13.1.1.7 Action Step

Channel 
Modification

Evaluate existing and future stream crossings to identify threats to natural hydrologic 
processes.  Replace or retrofit crossings to achieve more natural conditions, and 
improved passage and stream function. 2 10

City of Milpitas, City of San 
Jose, County of Santa Clara, 
Santa Clara Valley Water 
District

CoC-CCCS-
13.1.1.8 Action Step

Channel 
Modification

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 2 10

City of Milpitas, City of San 
Jose, County of Santa Clara

CoC-CCCS-
14.1 Objective

Disease/
Predation
/Competition Address disease or predation

CoC-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation
/Competition Prevent or minimize reduced density, abundance, and diversity

CoC-CCCS-
14.1.1.1 Action Step

Disease/
Predation
/Competition

Identify locations within the watershed that support exotic piscivorous fish species, 
and develop and implement a plan to decrease the effects of predation by these 
species.  Consider provision of instream habitat and cover that provides refuge for 
salmonids, and/or the elimination of instream conditions that support and favor exotic 
species. 2 10

CDFW, City of San Jose, 
County of Santa Clara, Santa 
Clara Valley Water District

CoC-CCCS-
14.2 Objective

Disease/
Predation
/Competition Address the inadequacy of existing regulatory mechanisms

CoC-CCCS-
14.2.1

Recovery 
Action

Disease/
Predation
/Competition Prevent or minimize reduced density, abundance, and diversity

CoC-CCCS-
14.2.1.1 Action Step

Disease/
Predation
/Competition

Continue programs to screen off channel percolation ponds to prevent the 
introduction of exotic, predatory, warm water fishes into the channel from these 
sources.  Develop and implement these programs where not in place. 2 50

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
20.1 Objective Mining

Address the present or threatened destruction, modification, or curtailment of 
habitat or range

CoC-CCCS-
20.1.1

Recovery 
Action Mining Prevent or minimize impairment to watershed processes

CoC-CCCS-
20.1.1.1 Action Step Mining

Evaluate limiting factors affecting steelhead within the Ogier Ponds complex, 
including:  adult, smolt, and juvenile passage; juvenile rearing;  stream functions 
(sediment transport, hydrology, etc.); stream temperatures; and support of exotic 
piscivorous fish species. 2 5

County of Santa Clara, Santa 
Clara Valley Water District

CoC-CCCS-
21.1 Objective Recreation

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
21.1.1

Recovery 
Action Recreation

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

CoC-CCCS-
21.1.1.1 Action Step Recreation

Evaluate the effects of recreational facilities such as bike/pedestrian trails, and road 
crossings that may constrain opportunities to expand channel width and/or reconnect 
floodplain. 3 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
21.1.1.2 Action Step Recreation

Develop and implement a plan that remediates existing recreational facilities to allow 
for stream functions, and locates new facilities in such a way they do not constrain 
channel width or floodplain connection (see Restoration- Floodplain Connectivity). 2 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
21.1.2

Recovery 
Action Recreation

Prevent or minimize adverse alterations to riparian species composition and 
structure

CoC-CCCS-
21.1.2.1 Action Step Recreation

Encourage acquisition and protection of riparian corridors and stream areas, and 
incorporate these areas into existing or new protected areas. 2 10

City of San Jose, County of 
Santa Clara, Private 
Landowners, State Parks

CoC-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
habitat or range

CoC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to watershed processes

CoC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Improve conditions for steelhead by reducing the density of existing residential and 
commercial development where feasible, and remediating existing development 
contributing to poor stream conditions. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District
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Coyote Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CoC-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Upgrade existing stormwater systems into a spatially distributed discharge network 
(rather than a few point discharges). 2 10

City of San Jose, County of 
Santa Clara

CoC-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development

Restore areas where existing infrastructure exists within streams, historical 
floodplains or off channel habitats in any steelhead watersheds.  Proactively work 
with landowners. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
22.1.1.4 Action Step

Residential
/Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
22.1.1.5 Action Step

Residential
/Commercial 
Development

Improve steelhead survival by minimizing the input of sediment or toxic compounds 
originating from commercial or residential development. 2 10

City of San Jose, County of 
Santa Clara

CoC-CCCS-
22.1.1.6 Action Step

Residential
/Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
22.2 Objective

Residential
/Commercial 
Development Address the inadequacy of existing regulatory mechanisms

CoC-CCCS-
22.2.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to watershed processes

CoC-CCCS-
22.2.1.1 Action Step

Residential
/Commercial 
Development

New development should minimize storm-water runoff, changes in duration, or 
magnitude of peak flow. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
22.2.1.2 Action Step

Residential
/Commercial 
Development

Design new development to allow streams to meander in historical patterns; 
protecting riparian zones and their floodplains or channel migration zones avoids the 
need for bank erosion control in most situations. 2 10

City of San Jose, County of 
Santa Clara

CoC-CCCS-
22.2.1.3 Action Step

Residential
/Commercial 
Development

Design new developments to avoid unstable slopes, wetlands, areas of high habitat 
value, and similarly constrained sites that occur adjacent to a steelhead 
watercourse. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
22.2.1.4 Action Step

Residential
/Commercial 
Development

Minimize or avoid new development within riparian zones and the 100 year 
floodprone zones. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
22.2.1.5 Action Step

Residential
/Commercial 
Development

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment and/or enhancement of natural riparian communities.  Restore 
uplands for watershed processes; restore stream channel and floodplain for 
steelhead use. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
22.2.1.6 Action Step

Residential
/Commercial 
Development Minimize or prevent future development in floodplains or off channel habitats. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
22.2.1.7 Action Step

Residential
/Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential development. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

CoC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Evaluate existing roadways within 200 meters of the riparian corridor, and develop 
plans to decrease the ongoing impacts associated with these roads. 2 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Design new roads that minimize or prevent encroachment into riparian areas and 
that are hydrologically disconnected from the stream network. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 10

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration
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Coyote Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CoC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 10

CalTrans, City of San Jose, 
County of Santa Clara, Santa 
Clara Valley Water District

CoC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Develop and implement a plan to remedy the road crossings within the Ogier Ponds 
complex. 2 5 County of Santa Clara

CoC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s Develop and implement a plan to remedy the Singleton Road crossing. 2 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District

CoC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CoC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

CoC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

During winter and spring implement moderate winter baseflows to provide adequate 
water depths necessary for upstream and downstream migration between Anderson 
Dam and the San Francisco Bay (see Appendix E of the May 2003 Fisheries and 
Aquatic Habitat Collaborative Effort Draft Settlement Agreement). 1 5

Santa Clara Valley Water 
District

CoC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment

During winter and spring implement periodic migrant attractant flows necessary to 
attract adult fish upstream, and encourage outmigration of smolts (see Appendix E 
of the May 2003 Fisheries and Aquatic Habitat Collaborative Effort Draft Settlement 
Agreement).  1 5

Santa Clara Valley Water 
District

CoC-CCCS-
25.1.1.3 Action Step

Water 
Diversion/
Impoundment

During winter and spring, implement periodic large pulse "maintenance" flows at the 
full capacity of the Anderson Dam outlet works to provide stream channel 
maintenance flows.  When possible, time these flows so that they are coincident with 
natural rainfall events. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-
25.1.1.4 Action Step

Water 
Diversion/
Impoundment

During summer and fall, maintain cool water temperatures (18 degrees C or less) 
throughout as much of the "cold water management zone" (between Anderson Dam 
and "Old Golf course Drive") as possible. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-
25.1.1.5 Action Step

Water 
Diversion/
Impoundment

During summer and fall, manage release rates so that depths and velocities favoring 
fry and juvenile steelhead are provided. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-
25.1.1.6 Action Step

Water 
Diversion/
Impoundment

Implement ramp of all reservoir releases (flood maintenance releases, fisheries 
passage releases, summer baseflow, and other planned releases) from Anderson 
Dam as necessary to minimize deleterious effects of flow increases/decreases. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-
25.1.1.7 Action Step

Water 
Diversion/
Impoundment

During summer and fall, operate facilities to ensure flow increases and decreases in 
Coyote Creek downstream of the Coyote Canal intake do not exceed a rate of 
change greater than 15 percent within a 24 hour period. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-
25.1.1.8 Action Step

Water 
Diversion/
Impoundment

Design all habitat enhancements to function within the anticipated range of flows 
designed for steelhead enhancement. 1 5

CDFW, City of San Jose, 
Santa Clara Valley Water 
District

CoC-CCCS-
25.1.1.9 Action Step

Water 
Diversion/
Impoundment

Install instream habitat enhancement features designed to increase the quantity and 
quality of fry and juvenile steelhead habitat by creating habitats with depth, velocity, 
and cover components that favor these life stages. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

CoC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

CoC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Allow all "fisheries flows" (baseflows, and passage, attractant, and channel 
maintenance flows) to bypass diversion facilities. 1 5

Santa Clara Valley Water 
District

CoC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

Maintain and operate fish ladders on laddered diversion facilities and bypass flows 
necessary for passage over critical riffles.   1 5

City of San Jose, County of 
Santa Clara, Santa Clara 
Valley Water District
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Coyote Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CoC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment

Assess operations at the City of San Jose’s Cherry Flat Reservoir for potential 
effects to steelhead; develop and implement a plan formalizing operations benefiting 
steelhead. 1 5

CDFW, City of San Jose, 
NMFS

CoC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/
Impoundment

Manage streamflow and temperature to improve habitat conditions, and mimic 
seasonal variability. 1 5

Santa Clara Valley Water 
District
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Green Valley/Suisun Creek Population

CCC Steelhead Winter-Run 
• Role within DPS:  Potentially Independent Population
• Diversity Stratum:  Interior San Francisco Bay
• Spawner Density Target:  2,100 adults
• Current Intrinsic Potential: 64.3 IP-km

Abundance and Distribution 
Suisun Creek and Green Valley Creek are adjacent watersheds draining into San Francisco Bay 
via Cordelia Slough in Solano County, California.  Suisun Creek, the larger of the two watersheds, 
drains an area of approximately 52 square miles and generally flows year-round within the 
mainstem and larger tributary reaches.   

Anecdotal reports suggest Suisun Creek supported a healthy steelhead run prior to construction 
of Gordon Valley Dam (which impounds Lake Curry) in 1926.  Steelhead abundance declined 
steadily in the decades following dam construction; CDFW estimated in 1969 that the Suisun 
Creek steelhead population was likely smaller than 50 adult fish (Leidy et al. 2005).  Small 
numbers of juvenile steelhead have been sampled within the watershed during recent years 
(Hanson Environmental Inc. 2002; Leidy et al. 2005).   

Free-flowing Wooden Valley Creek, the largest tributary to Suisun Creek, generally contains the 
highest quality steelhead habitat within the watershed.  As a result, steelhead production appears 
to be higher in Wooden Valley Creek than Suisun Creek, a premise supported by the frequent 
and numerous steelhead observations within Wooden Valley Creek during recent surveys (Leidy 
et al. 2005).  Steelhead abundance within Green Valley Creek is also likely significantly depressed 
as compared to historical conditions, although juvenile fish continue to occupy accessible areas 
of the watershed containing suitable habitat.  CDFW sampled four sites on Green Valley Creek 
during 1975, estimating juvenile steelhead density at 68 fish per 30 meters of stream length (Leidy 
et al. 2005). 

Steelhead are likely distributed throughout most low gradient reaches of both watersheds.  
Gordon Valley Dam on the Suisun Creek mainstem and Lake Frey Dam on Wild Horse Valley 
Creek preclude upstream and downstream steelhead passage at those locations. 
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History of Land Use 
Few historic records exist documenting the early history of settlement within Green Valley and 
Suisun creeks.  The watershed is now largely rural in nature, dominated by wild land and 
agricultural uses, and likely differs little from how the watershed appeared a century ago.  One 
large change was the construction of Gordon Valley Dam on the upper mainstem Suisun Creek, 
which was completed in 1940 to supply drinking water for the City of Vallejo. 

Current Resources and Land Management 
Much of the Suisun Creek and Green Valley Creek watersheds has remained in a rural state, and 
is currently utilized mainly for agricultural production and cattle grazing.  Urban development 
is relatively low – the watersheds have no incorporated cities, and only 11 percent of the 
combined area has a housing density greater than 1 unit/20 acres (NMFS GIS data).  The vast 
majority of land is privately owned. 

Salmonid Viability and Watershed Conditions 
The following habitat indicators were rated Poor through the CAP process:  habitat complexity, 
riparian vegetation, hydrology, estuary/lagoon, velocity refuge, water quality, viability, and 
sediment.  Recovery strategies will typically focus on ameliorating these habitat attributes, 
although strategies that address other attributes may also be developed where their 
implementation is critical to restoring properly functioning habitat conditions within the 
watershed. 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Suisun Creek Viability Table results are provided below. 
Recovery strategies will focus on improving these conditions. 

Viability:  Density, Abundance, and Spatial Structure 
Viability conditions have a rating of Poor for adults, smolts, and summer rearing juveniles in part 
due to Water Diversions and Impoundments.  The current size and spatial distribution of both 
the Suisun Creek and Green Valley Creek steelhead populations are likely not viable.  As noted 
above, only a small number of adult steelhead have been observed within either watershed 
during past steelhead surveys (e.g., Hanson Environmental Inc. 2002), and aside from Wooden 
Valley Creek, juvenile steelhead abundance is low within most accessible stream reaches.  Spatial 
diversity is also likely lacking within the Suisun/Green Valley steelhead population, considering 
the lack of strong representation of multiple distinct steelhead age-classes (i.e., fry, parr, smolt, 
adult) within spatially diverse areas of the watershed (e.g., headwater streams, low gradient 
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slough habitat in lower watershed, etc.).  Multiple age-classes of juvenile steelhead were observed 
within Wooden Valley Creek during a 2002 survey (Laurel Marcus and Associates 2004).  The 
threat of Water Diversions and Impoundments contributes significantly to this condition. 

Habitat Complexity:  Large Wood and Shelter 
Habitat Complexity: large wood and shelter conditions have a rating of Poor for adults, summer 
rearing juveniles, winter rearing juveniles, and smolts.  Laurel Marcus and Associates (2004) 
noted that most stream reaches within Suisun Creek lack LWD in available pool habitat, and 
suggests restoring LWD levels as a high restoration priority.  Existing cover within Wooden 
Valley Creek is similarly deficient (Koehler 2002).  During a separate habitat assessment, Hanson 
Environmental Inc. (2002) found that 34 percent of sampled habitat units had cover elements 
present, which is higher than general guidelines that suggest suitable steelhead conditions exist 
when more than 14 percent of habitat units exhibit adequate cover.  However, the high number 
of log jams caused by beaver activity may have biased the results of the cover investigation. 
Adequate cover and shelter components within the stream channel is a critical component 
influencing juvenile steelhead growth and survival.  Threats contributing significantly to this 
condition include Agriculture, and Disease, Predation and Competition.  

Sediment:  Gravel Quality and Distribution of Spawning Gravels 
Sediment conditions have a Poor rating for adults, eggs, summer rearing juveniles, and winter 
rearing juveniles.  High instream sediment levels likely limit the production and distribution of 
steelhead within Green Valley and Suisun creeks.  High fine sediment levels were noted during 
habitat surveys by Laurel Marcus and Associates (2004), indicating the need for erosion control 
measures within both Suisun Creek and Wooden Valley Creek.  Land management activities 
associated with agriculture/cattle grazing and road development are likely a large contributor of 
fine sediment into both Green Valley and Suisun Creek watersheds.  High levels of fine sediment 
can simplify instream habitat and lower benthic invertebrate abundance, a preferred prey item of 
juvenile steelhead.  Available spawning gravel is limited within most reaches of the Suisun Creek 
watershed, possibly affecting adult steelhead spawning success (Laurel Marcus and Associates 
2004).  The threat of Water Diversions and Impoundments contributes significantly to this 
condition. 

Hydrology:  Baseflow and Passage Flows 
Hydrology conditions have a rating of Poor for adults, summer rearing juveniles, and smolts.  A 
constant 2-3 cfs is released from Gordon Valley Dam into Suisun Creek, a volume of flow that 
may be inadequate during summer months to attenuate high water temperatures (Laurel Marcus 
and Associates 2004).  However, the topic of increasing dam releases during summer months to 
increase juvenile steelhead survival is complex, since an increase in habitat conditions favored by 
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warm water fish species may transpire within sections of lower Suisun Creek (Jackson and Laurel 
Marcus and Associates Inc. 2007).  Streamflows during winter months are likely high enough to 
support the upstream migration of adult steelhead (Hanson Environmental Inc. 2002).  The threat 
of Water Diversions and Impoundments contributes significantly to this condition. 

Habitat Complexity:  Percent Primary Pools and Pool/Riffle/Flatwater Ratios 
Habitat Complexity: percent primary pools and pool/riffle/flatwater ratios conditions have a 
rating of Poor for adults, summer rearing juveniles, and winter rearing juveniles.  The pool/riffle 
ratio within Suisun Creek is presently not indicative of high quality juvenile steelhead habitat, 
with an overabundance of pools while lacking riffle and run habitat.  The high pool frequency 
within Suisun Creek is largely a function of the numerous small beaver dams.  Pool/riffle ratios 
within Wooden Valley Creek were more consistent with ratios associated with high quality 
habitat.  Pool complexity is likely poor within both Suisun and Green Valley Creek.  Improving 
cover elements in pool habitat is a high priority restoration action in Suisun Creek (Laurel Marcus 
and Associates 2004).  The threat of Agriculture contributes significantly to this condition. 

Riparian Vegetation: Composition, Cover & Tree Diameter 
Riparian Vegetation conditions have a rating of Poor for summer rearing juveniles and watershed 
processes.  Suisun Creek suffers from numerous invasive plant species that are impairing riparian 
function and structure.  Giant Reed (Arundo donax), blue periwinkle (Vinca major), Harding grass 
(Phalaris aquatica) and Himalayan blackberry (Rubus discolor) have covered over native understory 
and streambank areas throughout most sections of mainstem Suisun Creek (Laurel Marcus and 
Associates 2004).  Invasive, non-native plants can impair the regeneration of native riparian 
species, reducing native riparian density and diversity once existing trees and shrubs naturally 
die.  Dysfunctional riparian habitat can limit juvenile salmonid survival by limiting LWD 
recruitment into the stream environment and lowering canopy cover, a critical component in 
moderating summer water temperatures.  Threats contributing significantly to this condition 
include Agriculture, and Disease, Predation, and Competition. 

Velocity Refuge:  Floodplain Connectivity 
Velocity Refuge conditions have a rating of Poor for adults and winter rearing juveniles.  In most 
locations along Suisun Creek, the riparian corridor is relatively narrow due to encroachment by 
agricultural and rural development (Laurel Marcus and Associates 2004).  Furthermore, channel 
incision and bank sloughing within the middle sections of Suisun Creek are effectively isolating 
available floodplain habitat from the active stream channel.  Poor floodplain connectivity can 
limit the survival of winter-rearing juvenile steelhead, which often seek refuge from high 
instream flows within newly inundated floodplain habitat.  The threat of Disease, Predation and 
competition contributes significantly to this condition. 
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Water Quality:  Temperature 
Water Quality, temperature conditions have a rating of Poor for summer rearing juveniles. High 
summer water temperatures are likely limiting juvenile steelhead survival within portions of 
Suisun and Green Valley creeks.  Water temperature monitoring in Suisun Creek found cooler 
water temperatures were common within the mile or two directly below Gordon Valley Dam, but 
temperatures were commonly too warm to support productive steelhead rearing in areas further 
downstream (Laurel Marcus and Associates 2004).  Water temperatures were coolest within 
Wooden Valley Creek and tributary White Creek.   Threats contributing significantly to this 
condition include Agriculture; Disease, Predation, and Competition; and Livestock Farming and 
Ranching. 
 

Threats 
The following discussion focuses on those threats that rate as High or Very High (See Green 
Valley/Suisun Creek CAP Results).  Recovery strategies will likely focus on ameliorating High 
rated threats; however, some strategies may address Medium and Low threats when the strategy 
is essential to recovery efforts.  
 
Water Diversion and Impoundments 
This threat was rated Very High overall.  Reservoirs in both Suisun Creek and Green Valley Creek 
watersheds limit steelhead habitat availability, while also altering downstream natural flow 
patterns and sediment transport mechanisms.  On Suisun Creek, Lake Curry provides little flood 
storage capacity during winter months, and thus has a minimal impact on winter flood flow 
intensity and duration.  However, the reservoir does alter downstream flow patterns during 
summer and early fall, when a constant 2-3 cfs of water is released from the dam.  Lakes Frey and 
Madigan within the Green Valley watershed likely have similar impacts on downstream flow 
and sediment conveyance. 
 
Agriculture 
The majority of the Suisun and Green Valley Creek watersheds are privately owned agricultural 
land used primarily for livestock grazing, vineyards, orchards, and row crops (Laurel Marcus 
and Associates 2004).  The high volume of fine sediment found within the stream channels of 
both watersheds are largely a byproduct of agricultural land-practices and private/county road 
development.  Engaging landowners in improving agriculture and road building practices is a 
high priority recovery strategy for Suisun Creek (Laurel Marcus and Associates 2004). 
 
 
 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Green Valley/Suisun Creek 720



Disease, Predation and Competition 
Non-native bass and sunfish, as well as other native species such as California Roach, likely 
compete with steelhead for habitat and food resources throughout much of the Suisun Creek 
watershed.  Furthermore, invasive plant species are impacting riparian function and composition 
throughout much of mainstem Suisun Creek. 

Livestock Farming and Ranching 
Portions of Suisun Creek and Green Valley Creek are used for livestock grazing, which can 
increase erosion and impair riparian habitat quality when proper management techniques are not 
used. 

Other Threats 
No fish hatcheries operate within the Suisun or Green Valley creek watersheds, so hatchery-
related effects are unlikely within the steelhead population.  Little logging or mining occur within 
the area.  Recreational activity is generally uncommon within the Suisun and Green Valley 
watersheds due to the high level of private land ownership, although Green Valley Creek flows 
through a large public golf course within its middle reaches. 

Limiting Stresses, Lifestages, and Habitats 
Threat and stress analysis within the CAP workbook suggests most steelhead lifestages are 
limited within the Suisun and Green Valley creek watersheds.  However, restoration actions that 
increase adult and summer juvenile survival are perhaps most important, since bolstering these 
two lifestages appear to be the most critical to re-establishing steelhead within these watersheds. 

General Recovery Strategy 
In general, recovery strategies will focus on improving conditions and ameliorating stresses and 
threats discussed above, although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed. 

Restore Riparian Corridors 
The poor condition of riparian habitat within both watersheds is likely impairing steelhead 
production by increasing stream water temperatures and facilitating sediment delivery into the 
aquatic environment.  Removing non-native invasive species followed by re-vegetating with 
native riparian trees, such as willow, white alder and oak, should be a high priority restoration 
action. 
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Address Upslope and Streamside Sediment Sources 
Elevated fine sediment concentrations are a problem within many tributaries of Green Valley and 
Suisun creeks.  High embeddedness ratings and poor benthic macroinvertebrate production 
likely limit steelhead spawning and rearing success.  Potential sediment sources should be 
investigated through a comprehensive watershed-wide assessment, and high priority sources 
should be remedied. 

Increase Instream Shelter Ratings and Pool Volume 
Shelter and cover ratings were generally Poor within both watersheds.  Restoration actions 
should target actions that improve habitat complexity, and by extension cover and shelter values, 
within pool and flatwater reaches by improving LWD abundance within the active channel. 

Modify Reservoir Releases to Improve Water Quality 
The current release of 2-3 cfs from Lake Curry may be impairing water quality and other fluvial 
processes within downstream sections of Suisun Creek.  Reservoir operations at facilities within 
the Green Valley Creek watershed are likely causing similar impacts.  Potentially altering 
reservoir operations to improve downstream habitat conditions and improve migration 
conditions should be investigated, and implemented where appropriate. 
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       CCC Steelhead Green Valley/Suisun Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-km 
(>30% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 75% of IP-km to 
90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 75% of IP-km to 
90% of IP-km Good 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

39% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined    Not 
Specified 
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 
<50% of IP-km or 
<16 IP-Km 
accessible* 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% 
Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

<1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Poor 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58 

Fair 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% 
(0.85mm) and 
<30% (6.4mm) 

>17% (0.85mm) 
and >30% 
(6.4mm) 

Poor 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

<50% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

50% to 74% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

75% to 89% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

>90% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

75% to 89% of 
streams/ IP-km 
(>49% of pools 
are primary 
pools) 

Good 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-km 
(>30% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 58 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.67 
Diversions/10 IP-
km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 75% of IP-km to 
90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 75% of IP-km to 
90% of IP-km Good 
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      Riparian Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream 
canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream 
canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

<50% of 
streams/ IP-km 
(>70% average 
stream canopy) 

Poor 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

39% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined    Not 
Specified 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

<50% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

<50% IP-km (<20 
C MWMT) Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 <0.2 Fish/m^2 Poor 

      Viability Spatial Structure  
<50% of 
Historical 
Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical 
Range 

75-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-km 
(>30% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

 <50% of 
streams/ IP-Km 
(>80 stream 
average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 75% of IP-km to 
90% of IP-km Good 

      Riparian Vegetation Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 
5  6 across IP-
km 

55 - 69% Class 
5  6 across IP-
km 

>69% Class 5  
6 across IP-km 

39% Class 5  6 
across IP-km Poor 

      Riparian Vegetation Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% 
Density rating 
"D" across IP-
km 

80% Density 
rating "D" 
across IP-km 

Not Defined    Not 
Specified 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

<50% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% 
Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 
IP km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.67 
Diversions/10 IP-
km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-
km 

75% of IP-Km 
to 90% of IP-
km 

>90% of IP-km 75% of IP-km to 
90% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km 
(>6 and <14 C) 

50-74% IP-km 
(>6 and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance 
which 
produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

2.63% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

9.57 of 
Watershed in 
Agriculture 

Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

11% of 
watershed >1 
unit/20 acres 

Good 

      Riparian Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

Fair 

      Sediment 
Transport Road Density  

>3 
Miles/Square 
Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

1.9 Miles/Square 
Mile Good 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 
Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

2.1 Miles/Square 
Mile Poor 

 

 

 

 

 

 

 

 

 

 

 

 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Green Valley/Suisun Creek 731



 

CCC Steelhead Green Valley/Suisun Creek CAP Threat Results  

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture High Medium Very High High Medium High Very High 
2 Channel Modification Medium Medium Medium Medium Medium Medium Medium 
3 Disease, Predation and Competition High Not Specified Very High High Medium High Very High 
4 Hatcheries and Aquaculture        

5 
Fire, Fuel Management and Fire 
Suppression Low Low Medium Low Low Low Low 

6 Fishing and Collecting Low Not Specified Low Not Specified Medium Not Specified Low 
7 Livestock Farming and Ranching Medium Medium High Medium Medium Medium High 
8 Logging and Wood Harvesting Low Low Medium Low Low Low Low 
9 Mining Low Low Medium Low Low Low Low 

10 Recreational Areas and Activities Low Low Medium Low Low Low Low 
11 Residential and Commercial Development Medium Low Medium Medium Medium Medium Medium 
12 Roads and Railroads Medium Medium Medium Medium Low Medium Medium 
13 Severe Weather Patterns Medium Low Medium Low Low Low Medium 
14 Water Diversion and Impoundments High High Very High Medium High High Very High 
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Green Valley/Suisun Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

GVSC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

GVSC-CCCS-
1.1.1.1 Action Step Estuary

Develop and implement Estuary Protection and Enhancement Guidelines to maintain 
estuary function and provide information for estuary restoration. 2 50 CDFW, NMFS, Public

GVSC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

GVSC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Maintain and improve instream conditions for steelhead by maintaining access to 
floodplain habitat where channel connection remains, and improve conditions by 
reconnecting disconnected floodplain habitat where feasible. 2 10

Napa County, NRCS, Solano 
County

GVSC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Encourage willing landowners to restore historical floodplains or off-channel habitats 
through conservation easements, etc. 2 25

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity Minimize or avoid future development in floodplains or off channel habitats. 2 100

Farm Bureau, Napa County, 
NRCS, Private Landowners, 
RCD, Solano County

GVSC-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Investigate areas where floodplain connectivity can be re-established in modified 
channel areas. 2 5

CDFW, NMFS, Private 
Consultants, Private 
Landowners, USACE

GVSC-CCCS-
2.1.1.5 Action Step

Floodplain 
Connectivity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats. 2 25

CDFW, NMFS, NOAA RC, 
NRCS, RCD

GVSC-CCCS-
2.1.1.6 Action Step

Floodplain 
Connectivity

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 2 5

CDFW, Farm Bureau, Napa 
County, NMFS, NRCS, Private 
Landowners, RCD, Solano 
County, Solano County Water 
Agency

GVSC-CCCS-
2.1.1.7 Action Step

Floodplain 
Connectivity

Incorporate structure (LWD, boulders) in floodplain project designs to increase 
velocity refuge for salmonids. 2 100

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

GVSC-CCCS-
2.1.1.8 Action Step

Floodplain 
Connectivity

Improve over-winter survival by increasing the frequency and functionality of 
floodplain habitats by delineating reaches possessing both potential winter rearing 
habitat and floodplain areas. 2 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

GVSC-CCCS-
3.1.1.1 Action Step Hydrology

Improve connectivity of surface flows with groundwater, reduce aggradation, and 
lower the overall sediment load at the watershed scale. 2 100

CDFW, NOAA RC, Private 
Landowners, Solano County, 
Solano County Water Agency

GVSC-CCCS-
3.1.1.2 Action Step Hydrology

Work with water managers on regulated streams to assure adequate and proper 
consideration is given to fish needs. Develop agreements that will minimize water-
use conflicts and impacts on fish and wildlife resources during drought conditions. 2 10

Napa County, NRCS, Solano 
County, Solano County Water 
Agency

GVSC-CCCS-
3.2 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
GVSC-CCCS-
3.2.1

Recovery 
Action Hydrology Improve flow conditions 

GVSC-CCCS-
3.2.1.1 Action Step Hydrology

Encourage improved compliance with existing water resource regulations via 
monitoring and enforcement. 3 5

Napa County, Solano County, 
Solano County Water Agency, 
State Water Resources Control 
Board

GVSC-CCCS-
3.2.1.2 Action Step Hydrology Support SWRCB in regulating the use of streamside wells and groundwater. 2 60

CDFW, NMFS, NMFS OLE, 
Solano County Water Agency, 
SWRCB

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Green Valley/Suisun Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVSC-CCCS-
3.2.1.3 Action Step Hydrology

Work with SWRCB and landowners to improve flow regimes for adult migration to 
spawning habitats and smolt outmigration. 2 10

CDFW, Napa County, NMFS, 
Private Landowners, Solano 
County, Solano County Water 
Agency, SWRCB

GVSC-CCCS-
3.2.1.4 Action Step Hydrology

Work with SWRCB and landowners to improve over summer survival of juveniles by 
re-establishing summer baseflows (from July 1 to October 1) in rearing reaches that 
are currently impacted by water use.  Wooden Valley Creek is a high priority 
watershed for this action. 2 10

CDFW, Napa County, NMFS, 
Private Landowners, Public, 
Solano County, Solano County 
Water Agency, SWRCB

GVSC-CCCS-
3.2.1.5 Action Step Hydrology

Manage reservoirs (e.g. Lake Curry) and dam releases to maintain suitable rearing 
temperatures and migratory flows in downstream habitats (e.g., pulse flow programs 
for adult upstream migration and smolt outmigration). 1 100

CDFW, City of Vallejo, Napa 
County, NMFS, Solano County, 
Solano County Water Agency, 
SWRCB, USACE

GVSC-CCCS-
3.2.1.6 Action Step Hydrology

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for steelhead. 2 20

CDFW, Napa County, NMFS, 
Private Landowners, RCD, 
Solano County, Solano County 
Water Agency, SWRCB

GVSC-CCCS-
3.2.1.7 Action Step Hydrology Identify and eliminate depletion of summer base flows from unauthorized water uses. 1 5

CDFW, NMFS, Private 
Landowners, SWRCB

GVSC-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification or curtailment of 
the species habitat or range

GVSC-CCCS-
5.1.1

Recovery 
Action Passage Assess and restore passage at barriers.

GVSC-CCCS-
5.1.1.1 Action Step Passage Assess and restore passage at barriers in Green Valley Creek. 2 5

CDFW, NMFS, Solano County, 
Solano County Water Agency

GVSC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelters

GVSC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Maintain current LWD, boulders, and other structure-providing features to maintain 
current stream complexity, pool frequency, and depth (CDFG 2004). 2 100

CDFW, NMFS, NRCS, Private 
Landowners, Public, RCD, 
Solano County, Solano County 
Water Agency

GVSC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity Conduct a full habitat assessment to include substrate/pool riffle mapping. 2 10

CDFW, City of Vallejo, RCD, 
Solano County

GVSC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Improve instream conditions for steelhead by increasing LWD frequency and shelter 
within high priority areas, such as reaches 2-5 of Wooden Valley Creek. 2 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Increase habitat complexity and improve pool frequency and depth within high 
priority areas, such as CDFW reaches 1,2,3, and 6 within Wooden Valley Creek. 2 20

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

GVSC-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity

Encourage landowners to implement woody debris restoration projects as part of 
their ongoing operations in stream reaches where large woody debris is lacking. 2 100

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

GVSC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
7.1.1

Recovery 
Action Riparian Improve riparian condition

GVSC-CCCS-
7.1.1.1 Action Step Riparian Manage riparian areas for their site potential composition and structure. 2 100

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
7.1.1.2 Action Step Riparian

Restore and protect riparian vegetation to improve migration and 
summer/overwintering habitat for steelhead. 3 10

Napa County, NRCS, Solano 
County

GVSC-CCCS-
7.1.1.3 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 2 100

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD
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Green Valley/Suisun Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVSC-CCCS-
7.1.1.4 Action Step Riparian

Work with landowners to evaluate any existing conservation easements that exist 
within the Suisun/Green Valley watersheds.  Changes in these easements to better 
protect riparian habitat should be investigated. 2 5

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

GVSC-CCCS-
7.1.1.5 Action Step Riparian

Develop a Large Wood Recruitment Plan that assesses instream wood needs, and 
sites potentially responsive to wood recruitment or placement, and develop a riparian 
strategy to ensure long term natural recruitment of wood via large tree retention. 2 5 Napa County, Solano County

GVSC-CCCS-
7.1.1.6 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo, blue 
periwinkle, etc.), prioritize and develop riparian habitat reclamation and enhancement 
programs. 2 20

CDFW, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

GVSC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

GVSC-CCCS-
8.1.1.1 Action Step Sediment

Complete a comprehensive sediment source inventory and assessment for the 
Suisun Creek and Green Valley Creek watersheds. 2 2

CDFW, NMFS, NRCS, Private 
Landowners, RCD, Solano 
County, Solano County Water 
Agency, USEPA

GVSC-CCCS-
8.1.1.2 Action Step Sediment

Provide incentives to restore high priority sites as determined by watershed analysis, 
CDFW or CalFire. 2 20

CalFire, CDFW, NMFS, 
NRCS, RCD

GVSC-CCCS-
8.1.1.3 Action Step Sediment

Implement adequate monitoring to assess and track changes in bed profile and 
instream sediment levels in the watershed. 3 10

Napa County, RCD, Solano 
County, Solano County Water 
Agency

GVSC-CCCS-
8.1.1.4 Action Step Sediment

Use the v-star protocol over a broad area of each sub-basin on a regular basis to 
evaluate pool siltation. 2 10

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

GVSC-CCCS-
10.1.1.1 Action Step Water Quality

Investigate potential impacts to water temperatures associated with riparian 
vegetation clearing and/or alterations.  Provide recommendations for re-establishing 
a native riparian corridor that rehabilitates water temperature conditions.   2 5

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
RCD

GVSC-CCCS-
10.1.1.2 Action Step Water Quality

Conduct basic water quality studies (pH, dissolved oxygen, and conductivity).  
Consider additional assessments (e.g. sediment, pesticides, heavy metals, etc.) 3 10

CDFW, City of Vallejo, NMFS, 
RCD

GVSC-CCCS-
10.1.1.3 Action Step Water Quality Develop a riparian corridor plan that promotes increases in canopy cover. 2 5

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
10.1.1.4 Action Step Water Quality

Identify factors limiting summer rearing water temperature conditions and develop 
water temperature reduction recommendations if appropriate. 1 20

CDFW, City of Vallejo, Napa 
County, NMFS,  Private 
Landowners, Solano County

GVSC-CCCS-
10.1.1.5 Action Step Water Quality

Install water and air temperature data loggers to obtain annual or seasonal 
temperature data, capture diurnal variation in temperature, and obtain temperature 
data on a reach scale. 2 10

CDFW, City of Vallejo, RCD, 
Solano County

GVSC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

GVSC-CCCS-
11.1.1.1 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. Encourage all major landowners to develop 
similar assessment methods. 3 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
11.1.1.2 Action Step Viability

Evaluate feasibility of installing a lifecycle station in an appropriate location within the 
watershed.  Implement action if found feasible. 2 10 CDFW, NMFS

GVSC-CCCS-
11.1.1.3 Action Step Viability Monitor population status for response to recovery actions. 3 5

Napa County, NRCS, Solano 
County

GVSC-CCCS-
11.1.1.4 Action Step Viability

Utilize CDFW approved implementation, effectiveness, and validation monitoring 
protocols when assessing efficacy of restoration efforts. 1 100

CDFW, NOAA RC, NRCS,  
Private Landowners, RCD

GVSC-CCCS-
11.1.1.5 Action Step Viability

Investigate reintroducing steelhead into newly accessible habitat following projects 
that address passage barriers. 1 50 CDFW, NMFS, NOAA SWFSC

GVSC-CCCS-
11.2 Objective Viability Address the inadequacy of existing regulatory mechanisms 
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Green Valley/Suisun Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVSC-CCCS-
11.2.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

GVSC-CCCS-
11.2.1.1 Action Step Viability Protect adult steelhead from illegal take (e.g., poaching). 3 100

CDFW Law Enforcement, 
NMFS OLE

GVSC-CCCS-
12.1 Objective Agriculture

Address the present of threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
12.1.1

Recovery 
Action Agriculture Prevent or minimize impairment to stream hydrology (impaired water flow)

GVSC-CCCS-
12.1.1.1 Action Step Agriculture

Incentive programs and incentive-based approaches should be explored for 
landowners who conduct operations in a manner compatible with steelhead recovery 
requirements. 3 25 NRCS, Solano County

GVSC-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GVSC-CCCS-
12.1.2.1 Action Step Agriculture

Minimize future sediment and runoff sources from agricultural land by modifying 
actions that deliver sediment and runoff to stream channels. 2 100 NRCS, Solano County

GVSC-CCCS-
12.1.2.2 Action Step Agriculture

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 100

CDFW, Napa County, NMFS, 
NRCS, Private Landowners, 
RCD, Solano County

GVSC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

GVSC-CCCS-
12.1.3.1 Action Step Agriculture

Limit salmonid habitat degradation resulting from conversion of forestland/open 
space to agriculture. 3 100

CDFW, Farm Bureau, Napa 
County, NMFS, NRCS, Private 
Landowners, RCD, Solano 
County

GVSC-CCCS-
12.1.3.2 Action Step Agriculture

Work within the agricultural community to educate landowners and enhance 
practices that provide for functional watershed processes. 3 25

CDFW, Farm Bureau, Napa 
County, NMFS, NRCS, Private 
Landowners, RCD, Solano 
County

GVSC-CCCS-
12.1.3.3 Action Step Agriculture Increase setbacks of existing agricultural activities from the top of bank to 100' 2 100

CDFW, Farm Bureau, Napa 
County, NMFS, NRCS, Private 
Landowners, RCD, Solano 
County

GVSC-CCCS-
12.1.4

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

GVSC-CCCS-
12.1.4.1 Action Step Agriculture Reduce discharge of chemical effluent and fertilizer related to agricultural practices. 3 25

CDFW, Napa County, NMFS,  
Private Landowners, RCD, 
RWQCB, Solano County

GVSC-CCCS-
12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
GVSC-CCCS-
12.2.1

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

GVSC-CCCS-
12.2.1.1 Action Step Agriculture

Minimize impacts to instream flows and aquatic habitat arising from agricultural water 
diversions or pumping. 2 10

State Water Resources Control 
Board, Napa County, NRCS, 
Solano County

GVSC-CCCS-
12.2.1.2 Action Step Agriculture

Solano and Napa counties should restrict and or minimize conversion of open 
space, rangeland, or TPZ to vineyards or other agricultural uses that impact 
salmonids until a grading ordinance and land conversion ordinance are in place. 2 10

CDFW, Napa County, NMFS, 
Solano County

GVSC-CCCS-
12.2.1.3 Action Step Agriculture

Develop legislation that will fund county planning for environmentally sound 
agricultural growth and water supply 2 10

CDFW, Napa County, NMFS, 
RCD, Solano County

GVSC-CCCS-
12.2.1.4 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to reduce sediment 
sources and improve riparian habitat within the watershed. 2 10

CDFW, Farm Bureau, Napa 
County, NMFS, NRCS, Private 
Landowners, RCD, Solano 
County

GVSC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)
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Green Valley/Suisun Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVSC-CCCS-
18.1.1.1 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 100

Farm Bureau, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
18.1.1.2 Action Step Livestock Develop off-stream waters sources for livestock. 2 25

Farm Bureau, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
18.1.1.3 Action Step Livestock

Implement water quality standards as outlined in the University of California 
guidelines for water quality protection (Ristow 2006). 3 10

CDFW, Farm Bureau, Napa 
County, NMFS, NRCS, Private 
Landowners, RCD, RWQCB, 
Solano County

GVSC-CCCS-
18.1.1.4 Action Step Livestock

Implement the recommendations of the California Rangeland Water Quality 
Management Program. 2 100

Farm Bureau, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
18.1.1.5 Action Step Livestock

Address water quality and nutrient loading issues by encouraging sustainable land 
management practices, controlling sediment sources, protecting riparian zones and 
employing BMPs that encourage permeability and infiltration (CDFG 2004). 3 10

Napa County, NRCS, Solano 
County

GVSC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure

GVSC-CCCS-
18.1.2.1 Action Step Livestock

Support grazing practices that minimize impacts to riparian and instream habitat: 
livestock exclusion, rotational grazing, etc. 2 100

Farm Bureau, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
18.1.2.2 Action Step Livestock

Exclude cattle from entering and trampling riparian and instream habitat.  High 
priority reaches to address include survey reaches 2-5 of Wooden Valley Creek (see 
NCRCD survey). 2 100

Farm Bureau, NRCS, Private 
Landowners, RCD

GVSC-CCCS-
18.1.2.3 Action Step Livestock

Establish conservative residual dry matter (RDM) target per acre that ensures area 
is not overgrazed with 1000 lbs RDM (residual dry matter)/acre left at end of grazing 
season. Remove cattle from pasture before soils dry out. 2 10

Farm Bureau, NRCS, Private 
Landowners RCD

GVSC-CCCS-
18.1.2.4 Action Step Livestock Establish a monitoring protocol to determine if RDM levels exceed targets. 3 10 Farm Bureau, NRCS, RCD

GVSC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GVSC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Improve flow conditions

GVSC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Through outreach and education, reduce or minimize diversions and water use in 
tributary reaches in order to maintain surface flows, or restore flows where needed. 2 5 Napa County, Solano County

GVSC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment

Improve coordination between agencies and others to address season of diversion, 
off-stream reservoirs, bypass flows protective of steelhead and their habitats, and 
avoidance of adverse impacts caused by water diversion. 1 5

CDFW, NMFS, Private 
Landowners, SWRCB

GVSC-CCCS-
25.1.1.3 Action Step

Water 
Diversion/
Impoundment

Provide incentives to water rights holders within Suisun Creek and Green Valley 
Creek tributaries willing to convert some or all of their water right to instream use via 
petition change of use and California Water Code §1707. 2 10

CDFW, Napa County, NMFS, 
Solano County, Solano County 
Water Agency

GVSC-CCCS-
25.1.1.4 Action Step

Water 
Diversion/
Impoundment Promote water conservation best practices such as drip irrigation for vineyards. 2 5

CDFW, Farm Bureau, NMFS, 
NOAA RC, NRCS, Private 
Landowners, Public, RCD, 
Solano County Water Agency

GVSC-CCCS-
25.1.1.5 Action Step

Water 
Diversion/
Impoundment Promote the use of reclaimed water for agricultural or other uses. 2 5

CDFW, Farm Bureau, NMFS, 
NOAA RC, NRCS, Private 
Landowners, Public, RCD

GVSC-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

GVSC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Improve flow conditions
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Green Valley/Suisun Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GVSC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Avoid and/or minimize the adverse effects of water diversion on salmonid habitat by 
establishing a more natural hydrograph, by-passing adequate downstream flows, 
regulating season of diversion, and promoting and implementing off-stream storage 
solutions. 1 25

State Water Resources Control 
Board, CDFW, Napa County, 
NMFS, Solano County

GVSC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

Encourage the SWRCB to adjudicate watersheds within Suisun Creek and Green 
Valley Creek watersheds to resolve over-allocation of water resources, and provide 
adequate funding to water masters to enforce allocations. 2 10 CDFW, NMFS, SWRCB

GVSC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment

Encourage the SWRCB to conduct interagency consultation with the California 
Department of Fish and Wildlife and seek technical assistance from NMFS on the 
issuance of water rights permits. 1 100 CDFW, NMFS, SWRCB

GVSC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/
Impoundment

Upgrade the existing water rights information system so that water allocations can be 
readily quantified by watershed. 2 5 CDFW, NMFS, SWRCB

GVSC-CCCS-
25.2.1.5 Action Step

Water 
Diversion/
Impoundment Support the Development and implementation of groundwater use regulations. 1 10 CDFW, NMFS, SWRCB

GVSC-CCCS-
25.2.1.6 Action Step

Water 
Diversion/
Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 1 100

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, SWRCB
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Napa River Population 

CCC Steelhead Winter-Run 
• Role within DPS: Functionally Independent Population
• Diversity Stratum: Interior San Francisco Bay
• Spawner Density Target: 4,700 adults
• Current Intrinsic Potential:  233.9 IP-km

Abundance and Distribution 
Leidy et al. (2005) concluded that the Napa River historically supported the largest steelhead run 
of all San Francisco Bay tributaries (excluding the Sacramento – San Joaquin basin).  In 1969, 
Fiends of the Napa River (FONR) sponsored possibly the most thorough fish survey conducted 
within any tributary to San Francisco Bay.  The 1969 fish survey identified Dry, Redwood, 
Sulphur, and Soda creeks as important contributors to the Napa River steelhead fishery with a 
standing crop of juvenile steelhead estimated at 87,300 to 144, 600, resulting in a range of 580 to 
1,930 returning adults steelhead (Anderson 1969).  Other historical estimates of steelhead 
escapement to the Napa River range from 6,000 to 8,000 individuals (USFWS and CDFG 1968; 
Anderson 1972 as cited in Leidy et al. 2005).  More recent surveys carried out by the Friends of 
the Napa River, Ecotrust, and the Napa County Resource Conservation District (RCD) indicate 
that O. mykiss are currently present in many tributaries within the Napa River watershed; 
however, juvenile densities are substantially lower from reported historical levels (Ecotrust and 
Friends of Napa River 2001; Koehler 2009). There are no current estimates of the annual number 
of adult steelhead that return to the Napa River watershed. 

History of Land Use 
In the mid-1800s, the primary land uses in the Napa River watershed were agriculture, timber 
production, grazing, and field crops (Stillwater Sciences and Dietrich 2002).  Prior to the 1960s, 
the Napa River Valley was used primarily for a combination of orchards, field crops, and 
vineyards, with localized urban development in the cities of Napa, Yountville, St. Helena, and 
Calistoga.  Vineyards were first developed in the 1860s, but rapidly increased in areal extent from 
approximately 15 mi2 in 1970 to 49 mi2 in 1996 (Napa County RCD 1997, as cited by Stillwater 
2002).  Intense timber harvest occurred in portions of the watershed until around the 1950s. 
Groundwater pumping has occurred since 1910, but has increased in recent years as farmers 
increasingly rely on overhead sprinklers to protect vineyards from frost damage (Stillwater 2002). 
Other water use activities include construction of major dams in the watershed (Conn, Bell, 
Rector, Milliken, York, and Kimball), all built between 1924 and 1959 (Stillwater Sciences 2002).  
Direct in-channel alternations to river geomorphology include river bottom dredging in the 
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mainstem Napa River from the mouth to approximately 15 river miles upstream.  Widespread 
removal of large woody debris, channel clearing, and levee building occurred in the 1960s and 
again in the 1990s for flood control purposes. 
 

Current Resources and Land Management 
The Napa River currently has a relatively low proportion of protected open space compared to 
the high proportion of open space within the watershed (Becker et al. 2007).  The majority of 
unprotected open space that encompasses a significant portion of the Napa River watershed is 
due to extensive vineyard land use and management (Becker et al. 2007).  Approximately 30 mi2 
of the basin are currently used and managed for urban uses, including water supply, resorts (spas 
and golf courses), rural residential housing and rangeland (Stillwater Sciences 2002).  The Napa 
River watershed is on the Regional Water Quality Control Board’s Impaired Water Bodies List 
under Section 303(d) of the Clean Water Act.  
 
Major stakeholders in the watershed include Napa County Flood Control and Water 
Conservation District, Friends of the Napa River, Napa County Restoration and Conservation 
District, the Rutherford Reach DUST Society, Regional Water Quality Control Board, California 
Land Stewardship Institute, and other agricultural interests.  The following documents or 
resources are available for the Napa River watershed: 
 

• Napa River Fish Barrier Plan (Koehler and Blank 2011) 
• Napa River Steelhead and Salmon Smolt Annual Monitoring Program1  
• The Napa River Fisheries Study:  The Rutherford Dust Society Restoration Reach (Koehler 

2005) 
• Napa River Basin Limiting Factors Analysis  (Stillwater Sciences and Dietrich 2002) 
• Napa River Sediment TMDL Baseline Study (Pearse et al. 2002) 

 

Salmonid Viability and Watershed Conditions 
The following indicators were rated Poor through the CAP process for steelhead:  floodplain 
connectivity, flow conditions (summer baseflow), LWD frequency, pool shelter, primary pools, 
water temperature, canopy cover, passage/migration, gravel quality, and estuary quality and 
extent, riparian (species composition and diameter), streamside road density, and turbidity.  
Recovery strategies will focus on improving these poor conditions as well as those needed to 
ensure population viability and functioning watershed processes. 
 

                                                           
1 http://naparcd.org/assessment-programs/fisheries-monitoring/ 
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Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Napa River CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Passage/Migration:  Mouth or Confluence and Physical Barriers 
The Napa River watershed is impacted by many in-channel structures, such as bridge aprons, 
flow diversions, culverts, road crossings, and dams that are complete or partial barriers to 
juvenile and adult steelhead migration (Stillwater Sciences 2002).  Historically, about 300 stream 
miles (480 km) were likely accessible and suitable for steelhead spawning and rearing in most 
years (USFWS and CDFG 1968, as cited by Stillwater Sciences 2002).  Following the construction 
of Conn, Bell, and Rector dams, the amount of Napa River habitat lost to these dams alone was 
estimated at 17 percent.  Other large dams (York, Milliken, and Kimball) and many smaller dams 
have resulted in significant loss of high quality habitat within the Napa River basin.  Important 
high-quality habitat has also been lost in Carneros Creek, Mill Creek, Ritchey Creek, Napa River 
mainstem, Campbell Creek, Pickle Creek, Huichica Creek, Selby Creek, Milliken Creek, and 
others due to passage impairments (J. Koehler, Napa County RCD, personal communication,  
2011).  The total amount of lost or available suitable steelhead habitat is unavailable; however, 69 
in-channel structures known to block or impede steelhead migration were identified by Stillwater 
Sciences (2002).  Moreover, USGS maps indicate over 220 lakes, ponds, and reservoirs within or 
near many tributaries channels and over 400 road crossing sites that may also disrupt habitat 
connectivity (Stillwater Sciences 2002) suggesting that the number of passage impediments might 
be far greater than the 69 in-channel structures identified by Stillwater Sciences (2002).   
 
Hydrology:  Baseflow and Passage Flows 
Extensive water diversions, large and small dams, groundwater pumping, channel alterations, 
and agriculture water use have together greatly impaired Napa River hydrology.  Extensive 
water diversions, groundwater pumping, and increased agriculture (vineyards) water use during 
the dry season have reduced the extent of suitable summer rearing habitat and quality riffle 
habitat essential for macro-invertebrate production throughout much of the Napa River 
watershed.  Additionally, reduced surface and ground water interaction has most likely increased 
water temperatures in many summer rearing tributaries.  Large and small dams have also 
significantly impaired hydrologic conditions for seasonal and summer rearing and juvenile and 
adult steelhead migration (flow-related barriers) during critical periods of the year. 
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Sediment:  Gravel Quality and Distribution of Spawning Gravels, and Water Quality: 
Turbidity or Toxicity 
The Napa Valley is heavily developed for both agricultural and residential land uses that have 
led to widespread hill slope erosion.  Stream bank erosion has been identified as a clear concern 
for many stakeholders in the watershed (Napa River Watershed Task Force, as cited by Stillwater 
Sciences 2002).  Previous studies indicate that land use activities have increased fine sediment 
transport into stream channels in the Napa River watershed (Stillwater Sciences 2002).  However, 
Stillwater Sciences (2002) suggested that there is not a chronic source of sediment causing 
deleterious turbidity levels within sampled stream of the Napa River watershed.  Although 
prolonged chronic levels were not documented during the 2-year study conducted by Stillwater 
Sciences (2002), the effect of minimally increased turbidity levels due to upslope and bank erosion 
sources can significantly impair feeding opportunities for winter rearing juvenile steelhead and 
subsequently reduce their fitness and survival.  
 
Stillwater Sciences (2002) concluded that fine sediment loading is most likely a widespread 
problem within the Napa River watershed.  Excessive fine sediment delivery from upslope and 
bank erosion sources has also decreased spawning gravel permeability and impaired successful 
egg incubation (Pearse et al. 2002).  Some localized patches of quality coarse streambed material 
exist within the mainstem Napa River and selected tributaries; however, the extent and 
recruitment of coarse material into historically productive rearing and spawning reaches has been 
reduced.  The mainstem Napa River, the Bear Canyon Creek subwatershed, and Milliken Creek 
have been identified as having inadequate gravel quality and high embeddedness levels.  
 
Habitat Complexity:  Large Wood and Shelter 
Tributary channels have fewer pools and reduced shelter due to reduced LWD frequency 
(Stillwater Sciences 2002).  The loss of channel forming LWD features that historically created 
habitat complexity and desirable pool/riffle/flatwater ratios has reduced the carrying capacity of 
rearing juvenile steelhead and spawning gravel abundance in many tributaries.  A significant 
reduction in LWD has also occurred in the mainstem Napa River due to past flood control 
activities.  The reduced LWD volume coupled with channelization has substantially degraded 
mainstem habitat quality.  Moreover, the loss of sloughs, side channels, floodplain, riffle habitat, 
and hydraulic diversity has increased the frequency of long, straight, deep pool/flatwater habitat 
favoring exotic predators, and severely limits fall, spring, and winter rearing potential for juvenile 
steelhead in the mainstem Napa River.  In addition, low LWD volume has limited the ability of 
the mainstem river to trap and sort coarse material desirable for main steelhead spawning and 
macro-invertebrate production.  The following creeks have been identified as having poor shelter, 
primary pool, and/or pool/riffle/flatwater ratios, and would benefit from restoration work that 
incorporates LWD: Bear Canyon, Bell, Browns, Canon, Carneros, Conn, Dry, Heath, Milliken, 
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Montgomery, Napa, Pickle, Redwood, Sulpher, Soda, Wing, York, Ritchie, Salvador, Tulucay, 
and Hopper creeks.  
 
Riparian Vegetation: Composition, Cover & Tree Diameter and Water Quality: Temperature 
Warm water temperatures and low food supply appear to severely limit growth of summer 
rearing juvenile steelhead in the Napa River watershed (Stillwater Sciences 2002).  Riparian 
clearing, resulting in narrow riparian widths and poor species diversity, has mostly likely 
increased summer water temperatures when compared to pre-development conditions.  Instream 
water temperatures have also likely increased due to reduced gravel permeability and impaired 
ground-to-surface water interaction.  Ground-to-surface water interaction has also been 
disrupted by the loss of channel forming features that encourage scouring of deep pools and 
groundwater pumping that significantly lowers the groundwater table.  Historically, west side 
tributaries with mature forest would have provided LWD to stream channels that would have 
scoured deep pools that remained hydrologically connected to cooler groundwater seeps.  
Altered species diversity within existing riparian corridors has also occurred throughout the 
mainstem Napa River, where floodplain clearing and levee building have reduced riparian width 
and introduced non-native plant species with reduced shading potential.  
   
Velocity Refuge:  Floodplain Connectivity 
Increased channel connectivity and channelization due to agriculture, urbanization, and flood 
control activities have increased the magnitude and intensity of flow following winter storm 
events within the Napa River basin.  These conditions, coupled with reduced habitat complexity 
(e.g., loss of off-channel habitat, shelter, channel forming features, etc.), have accelerated water 
velocities during winter storm events that can impair adult upstream migration and significantly 
reduce the value of winter juvenile rearing habitat within the mainstem.   
 
Additionally, problems associated with channel incision, related rapid bank erosion, and loss of 
essential habitat features, reflect and integrate multiple historical and ongoing disturbances, some 
of which are local and direct, and others that are indirect and distal.    Effectively addressing these 
issues will require cooperative and coordinated actions by multiple landowners, working with 
public agencies, over significant distances along the river. The most effective means of controlling 
channel incision and reducing related fine sediment delivery to the river is a channel restoration 
program that re-establishes width-to-depth ratios and sinuosity values conducive to formation of 
alternate bars and a modest flood plain.  Two large-scale Napa River mainstem restoration 
projects are underway or completed: (1) Rutherford Restoration Project- spans 4.5 miles of the 
Napa River and completed in 2015.  (2) Oakville to Oak Knoll Reach Project (OVOK) Project: a 
continuation of the Rutherford Restoration Project spanning 11.5 miles of the Napa River.  The 
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OVAK Project began implementation in 2014 on one of four reaches.   Completing the OVAK 
Project should be a high priority. 
 
Estuary:  Quality and Extent 
The Napa River estuary has been dramatically altered by dredging, diking, and the introduction 
of exotic species (Stillwater Sciences 2002), all of which have greatly reduced the quality and 
extent of estuarine habitat for smolt and summer rearing juveniles.  More information is needed 
to determine the current quality and temporal availability of the Napa River estuary and the 
rehabilitation work needed to improve its health and condition.  
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High (See Napa 
River CAP Results).  Recovery strategies will likely focus on ameliorating High rated threats; 
however, some strategies may address Medium and Low threats when the strategy is essential to 
recovery efforts. 
 
Water Diversions and Impoundments 
Several large dams were built between 1924 and 1959 on major eastside tributaries (Conn, Rector, 
Milliken, York, and Bell dams) and Kimball Dam on the northern headwaters of the Napa River 
(Stillwater Sciences 2002).  York Dam is currently inoperable and has been proposed for removal 
for years by the U.S. Army Corps of Engineers.  York Dam currently does not store water, but the 
physical dam still prevents quality coarse material from recruiting to downstream reaches and 
precludes steelhead access into quality habitat in upper York Creek.  Currently, there is no 
planned date for removing York Dam.  Conn, Rector, Milliken, Kimball, and Bell dams are all in 
operation for water supply purposes.  Impacts associated with each of these dams include: storing 
quality coarse material (e.g., spawning gravel) and preventing recruitment to downstream 
reaches, completely blocking steelhead access to high value habitat, and significantly impairing 
downstream flows.  None of these dams have developed flow schedules that adequately address 
steelhead life history requirements.  Therefore, each of these dams individually and collectively 
threatens the future recovery of steelhead in the Napa River watershed.  Additionally, many 
smaller dams, stream diversion facilities, and groundwater pumps will also continue to threaten 
streamflow and the quality of steelhead habitat conditions.  
 
Agriculture 
The conversion of grazing and open space lands to vineyard production has been the most 
significant change to the Napa River landscape in recent years (Pearse et al. 2002).  This change 
has increased the pressure on water resources, threatening the ability of the Napa River 
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watershed to support a viable steelhead run in the future.  Poor vineyard management has caused 
severe stream bank erosion along the mainstem river corridor, and has also been a source of 
excessive fine sediment input to tributary networks.  Lost floodplain connectivity, diminished 
habitat complexity, altered seasonal flow patterns, and increased water temperature can all be 
attributed to vineyard development within the Napa River Valley.  Recent efforts by the 
Rutherford Reach DUST Society, with assistance from the Napa River Flood Control District and 
the Napa County RCD, have made significant gains to habitat rehabilitation along the mainstem 
Napa River; however, more rehabilitation work will be required, and water use efficiency 
measures during the summer months will need to be implemented, to significantly improve 
conditions for steelhead to the extent that a viable steelhead run can be restored in the Napa River 
watershed. 
 
Channel Modification 
Channel modification remains one of the most significant threats to habitat complexity within the 
Napa River watershed.  Past LWD removal, levee building, and channel straightening activities 
for flood control and agriculture have significantly degraded steelhead habitat condition within 
many Napa River tributaries and mainstem.  Constraining the Napa River mainstem through 
past channel modification activities has increased in-channel bank erosion and fine sediment 
input, accelerated channel incision rates, and limited coarse sediment depositional areas.  
Channel modification techniques that have disconnected stream channels from floodplain habitat 
also alter natural hydrologic patterns since stream connectivity efficiently drains the landscape 
during the wet months and reduces the duration of potential groundwater recharge.  While 
working with state and federal agencies, the Napa River Flood and Conservation District, the 
Napa County RCD, and the Rutherford Reach DUST Society, have completed the 4.5 mile 
Rutherford Reach Restoration Project, which successfully improved floodplain connectivity and 
habitat complexity, and designed bank protection features that enhance winter steelhead habitat 
during the wet season.  The Rutherford Reach Restoration Project is an excellent example of a 
successful large scale rehabilitation project carried out within a highly modified, incised, and 
channelized stretch of stream.  Similar rehabilitation efforts are underway as the California Land 
Stewardship Institute has recently completed the Oakville to Oak Knoll Napa River Restoration 
Concept Plan 2011, and the Army Corps of Engineers is in the process of installing habitat 
enhancement features within Napa Creek as part of the Napa River Flood Protection Project.  
Implementing these efforts will reduce both the current and future threat of channel modification 
to Napa River steelhead and their habitat. 
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Limiting Stresses, Lifestages, and Habitats 
Summer and winter juvenile steelhead lifestages are the most limited in the Napa River 
watershed.  The summer juvenile lifestage is limited the most by reduced habitat complexity, poor 
gravel quality/food production, elevated summer water temperatures, and low summer stream 
flows.  The winter rearing juvenile lifestage is most limited by reduced habitat connectivity 
(impaired passage), reduced habitat complexity, altered hydrologic stream patterns, and poor 
floodplain connectivity.  Steelhead production in the Napa River watershed is also severely 
limited by fish passage barriers that limit access to areas of high quality habitat.   
 

General Recovery Strategy 
In general, recovery strategies will focus on improving conditions and ameliorating stresses and 
threats discussed above, although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed.  
 
Improve Fish Passage 
All partial and complete barriers to adult and steelhead migration should be identified and 
assessed.  Passage assessments should prioritize streams based upon their existing habitat value, 
potential increase in habitat availability, and their potential to aid steelhead recovery in the Napa 
River watershed.  
 
Improve Habitat Complexity and Gravel Quality 
Mainstem habitat enhancement projects incorporating LWD, boulders, and other habitat 
complexity and channel forming features will greatly improve juvenile steelhead winter survival 
and adult steelhead upstream migration.  Tributary habitat enhancement projects should give the 
highest priority to those streams with high productivity potential (i.e., suitable water 
temperatures and quality spawning gravel).  
 
Improve Canopy Cover and Reduce Stream Water Temperature 
Many tributaries of the Napa River watershed would benefit from riparian restoration projects 
that improve stream shading, reduce stream temperatures, and encourage natural LWD 
recruitment.  Priority tributaries should be carefully selected to ensure that restoration efforts 
have a high probability of success in reducing water temperatures for summer rearing juvenile 
steelhead.   
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Protect Seasonal and Summer Hydrologic Conditions 
Implementing flow releases out of reservoirs that meet steelhead life history requirements would 
greatly improve steelhead productivity within the Napa River watershed.  Summer streamflow 
guidelines should be developed and groundwater pumping monitored to ensure the protection 
of streamflows in productive summer rearing tributaries. 
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                      CCC Steelhead Napa River CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

46% streams/ 
52% IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

4% streams/ 0 % 
IP-km (>80 
stream average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 98.44% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

39% Class 5  
6 across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

71% streams/ 
63% IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

8% streams/ 1% 
IP-km (>40% 
average primary 
pool frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

46% streams/ 
52% IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

4% streams/ 0 % 
IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
3.73 
Diversions/10 
IP-km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 98.44% of IP-km Very Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

77% streams 
47% IP-km 
(>70% average 
stream canopy) 

Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

39% Class 5  
6 across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

71% streams/ 
63% IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

      Water Quality Temperature 
(MWMT)  

<50% IP km (<20 
C MWMT) 

50 to 74% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) 

>90% IP km 
(<20 C MWMT) 

<50% IP-km 
(<20 C MWMT) Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

    
  

  Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

50-74% of 
Historical Range Fair 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

46% streams/ 
52% IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

4% streams/ 0 % 
IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 98.44% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km 

39% Class 5  
6 across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

71% streams/ 
63% IP-km 
(>50% stream 
average scores 
of 1  2) 

Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

4% streams/ 0 % 
IP-km (>80 
stream average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
3.73 
Diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

50-74% IP-km 
(>6 and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
moderate risk 
spawner density 
per Spence 
(2008) 

Fair 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

6.038% of 
Watershed in 
Impervious 
Surfaces 

Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

19.08% of 
Watershed in 
Agriculture 

Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

0.4% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

22% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

<25% Intact 
Historical 
Species 
Composition 

Poor 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

3.2 
Miles/Square 
Mile 

Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

2.5 
Miles/Square 
Mile 

Poor 
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  CCC Steelhead Napa River CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture High High Very High Very High High Very High Very High 
2 Channel Modification High High Very High Very High High Very High Very High 
3 Disease, Predation and Competition Medium Not Specified Medium Medium Medium Medium Medium 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

5 
Fire, Fuel Management and Fire 
Suppression Medium Low Medium Medium Medium Medium Medium 

6 Fishing and Collecting Medium Not Specified Low Not Specified Medium Not Specified Medium 
7 Livestock Farming and Ranching Medium Low Medium Medium Medium Medium Medium 
8 Logging and Wood Harvesting Low Low Medium Medium Medium Medium Medium 
9 Mining Low Low Medium Not Specified Not Specified Not Specified Low 

10 Recreational Areas and Activities Low Low Low Medium Low Medium Medium 
11 Residential and Commercial Development Medium Low Medium High High High High 
12 Roads and Railroads High Medium Medium High High High High 
13 Severe Weather Patterns Medium Medium High High High Medium High 
14 Water Diversion and Impoundments High High Very High High High Very High Very High 
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 Napa River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

NpR-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

NpR-CCCS-
1.1.1.1 Action Step Estuary

Develop an estuary rehabilitation and enhancement plan in efforts to reclaim 
historically tidal influenced areas of Napa River. 2 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
1.1.1.2 Action Step Estuary

Evaluate water quality conditions (salinity, dissolved oxygen, temperature) in 
potential steelhead estuary rearing areas. 2 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
1.1.1.3 Action Step Estuary

Identify and provide recommendations for potential rehabilitation sites that have 
been altered by dredging and diking. 2 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
1.1.1.4 Action Step Estuary

Identify locations to install habitat complexity features to enhance steelhead estuary 
rearing conditions. 2 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

NpR-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity Increase off-channel and velocity refuge in the main stem Napa River. 1 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects within the main stem Napa 
River. 1 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Complete implementation of the Napa River Flood Reduction Project; specifically the 
Napa Creek improvement plan.  Reviewed and approved by NMFS, CDFW, 
RWQCB (2010). 1 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Incorporate and design floodplain connectivity features during the development of 
the Oakville to Oak Knoll Napa Habitat Enhancement and Sediment Reduction 
Project. 1 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
2.1.1.5 Action Step

Floodplain 
Connectivity

Incorporate obstructions (LWD, boulders) in floodplain project designs to increase 
velocity refuge for salmonids. 1 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
2.1.1.6 Action Step

Floodplain 
Connectivity

Rehabilitate conditions to re-create, and restore alcove, backwater, or seasonal off-
channel habitats in low gradient floodplain reaches of the main stem Napa River. 1 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow condition)

NpR-CCCS-
3.1.1.1 Action Step Hydrology

Evaluate current in-stream flow and temperature conditions in Napa River mainstem 
and high priority steelhead spawning and rearing tributaries listed in the following 
tributaries: Bale Slough, Bear Canyon (& tribs), Bell, Brown, Carneros, Conn, Dry, 
Milliken, Montgomery, Napa, Pickle, Redwood, Sulpher, Wing Canyon, and York 
creeks .  Where in-stream flow and temperatures are not suitable for the appropriate 
salmonid life history stage: 1) evaluate causes; 2) set in-streamflow criteria;  and 3) 
propose appropriate actions. This will consider, at a minimum, the impact of public 
water supply reservoirs, small private/public on and off-stream impoundments, direct 
in-stream diversions, and groundwater pumping.  Tributaries that do not support 
salmonid lifestages, but contribute in-stream flow to a critical tributary or Napa River 
mainstem, should be included in this evaluation. 1 15

Napa County, Napa County 
RCD, Napa Valley Flood 
Control District, Private 
Landowners, RWQCB, 
SFRWQCB

NpR-CCCS-
3.1.1.2 Action Step Hydrology

Implement in-stream flow recommendations developed for the following tributaries: 
Bale Slough, Bear Canyon (& tribs), Bell, Brown, Carneros, Conn, Dry, Milliken, 
Montgomery, Napa, Pickle, Redwood, Sulpher, Wing Canyon, and York creeks 1 15

Napa County, Napa County 
RCD, Napa Valley Flood 
Control District, Private 
Landowners, RWQCB, 
SFRWQCB

NpR-CCCS-
3.1.1.3 Action Step Hydrology Minimize groundwater pumping in or around alluvial fan reaches. 1 15

Napa County, Napa County 
RCD, Napa Valley Flood 
Control District, Private 
Landowners

NpR-CCCS-
3.1.1.4 Action Step Hydrology Monitor groundwater levels in alluvial fan reaches. 2 25

CDFW, Napa County, Napa 
County RCD, Napa Valley 
Flood Control District

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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 Napa River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NpR-CCCS-
3.1.1.5 Action Step Hydrology

Minimize or prevent frost protection pumping/irrigation in spawning and rearing 
tributaries of the Napa River. 1 25

CDFW, CWQCB, Napa 
County, Napa County RCD, 
Napa Valley Flood Control 
District, SWRCB

NpR-CCCS-
3.1.1.6 Action Step Hydrology Monitor flow conditions in all spawning and rearing tributaries of the Napa River. 2 15

CDFW, Napa County RCD, 
Napa Valley Flood Control 
District, NOAA/NMFS, Private 
Landowners

NpR-CCCS-
3.1.1.7 Action Step Hydrology

Discontinue or minimize surface and groundwater extraction adjacent to high value 
habitat sub-basins and tributaries (Redwood Creek, Dry Creek, Ritchie Creek , 
Sulphur Creek, and York Creek). 1 25

Napa County, Napa County 
RCD, Napa Valley Flood 
Control District, NOAA/NMFS, 
Private Landowners, RWQCB

NpR-CCCS-
3.1.1.8 Action Step Hydrology

Minimize or discontinue surface or groundwater extraction in Salvador Creek, 
Browns Valley, Napa Creek, Tulucay Creek, and Hooper Creek. 2 25

CWQCB, Napa County RCD, 
Napa Valley Flood Control 
District, Private Landowners, 
SWRCB

NpR-CCCS-
3.1.1.9 Action Step Hydrology

Develop habitat/spawning/flow criteria that maximize habitat conditions in Milliken 
Creek below Milliken Reservoir. 2 10

CDFW, Napa (City) Water 
District, Napa Valley Flood 
Control District

NpR-CCCS-
3.1.1.10 Action Step Hydrology

Develop habitat/spawning/flow criteria that maximize habitat conditions in Conn 
Creek below Lake Hennessey. 1 10

CDFW, Napa (City) Water 
District, Napa Valley Flood 
Control District, NOAA/NMFS

NpR-CCCS-
3.1.1.11 Action Step Hydrology

Develop habitat/spawning/flow criteria that maximize habitat conditions in Bell Creek 
below Bell Canyon Reservoir. 2 10

CDFW, Napa (City) Water 
District, Napa County, Napa 
County RCD, NOAA/NMFS

NpR-CCCS-
3.1.1.12 Action Step Hydrology

Develop habitat/spawning/flow criteria that maximize habitat conditions in Rector 
Creek below Rector Creek Reservoir. 3 10

CDFW, CWQCB, Napa (City) 
Water District, Napa County, 
Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
3.1.1.13 Action Step Hydrology

Determine impacts to summer rearing associated with Kimball Reservoir.  Prescribe 
and implement bypass flows to enhance rearing habitat.  2 10

CDFW, Napa (City) Water 
District, Napa County, Napa 
County RCD, Napa Valley 
Flood Control District, 
NOAA/NMFS

NpR-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

NpR-CCCS-
5.1.1.1 Action Step Passage

Determine if there is an appreciable quantity of historic habitat partially or completely 
blocked. 2 10

CDFW, City of Napa, Napa 
(City) Water District, Napa 
County, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.2 Action Step Passage Determine if the blocked habitat is potentially viable. 2 10

CDFW, City of Napa, Napa 
(City) Water District, Napa 
County, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.3 Action Step Passage Determine if fish passage is technologically feasible. 2 10

CDFW, City of Napa, Napa 
(City) Water District, Napa 
County, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.4 Action Step Passage If determined feasible, design and install appropriate fishway for Conn Dam. 1 15

CDFW, City of Napa, Napa 
(City) Water District, Napa 
County, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.5 Action Step Passage Remove York Dam. 1 10

CDFW, City of St. Helena, 
Corps, NOAA/NMFS, RWQCB

NpR-CCCS-
5.1.1.6 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Dry Creek Road on 
Campbell Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.7 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Highway 12/121 on 
Huichica Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS
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 Napa River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NpR-CCCS-
5.1.1.8 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Silverado Resort 
Reservoir on Milliken Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.9 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Concrete ford crossing 
on Pickle Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.10 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Silverado Trail culvert 
on Selby Creek. 2 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.11 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Highway 29 on Ritchey 
Creek. 2 20

, CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.12 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Bothe State Park 
entrance on Ritchey Creek. 2 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.13 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Calistoga Community 
Center on the Napa River. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.14 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Winery Driveway on 
Carneros Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.15 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Highway 29 on Mill 
Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.16 Action Step Passage

Evaluate, design, and implement appropriate fish passage at the Old flashboard 
dam on Wing Canyon Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.17 Action Step Passage

Evaluate, design, and implement appropriate fish passage at the Concrete wall weir 
on Murphy Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.18 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Concretes walls dam 
on Murphy Creek. 1 20

CDFW Law Enforcement, 
Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.19 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Highway 29 on Suscol 
Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.20 Action Step Passage

Evaluate, design, and implement appropriate fish passage at State Lane on Rector 
Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.21 Action Step Passage

Evaluate, design, and implement appropriate fish passage at the Old concrete dam 
on Suscol Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.22 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Green Valley Road on 
Spencer Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.23 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Vichy Ave culvert on 
the Sarco Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.24 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Old dam on Huichica 
Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.25 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Robinson Lane on 
Browns Valley Creek. 1 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.26 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Fiege Dam on Cyrus 
Creek 2 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
5.1.1.27 Action Step Passage

Evaluate, design, and implement appropriate fish passage in Ritchey Creek and 
within Bothe State Park. 2 20

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

NpR-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Evaluate, prescribe, and implement an appropriate number of key LWD pieces to 
enhance summer rearing conditions in potential steelhead spawning and rearing 
areas throughout the tributaries of the Napa River watershed. 2 15

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Identify and optimize the appropriate number of key LWD pieces in the following 
highest priority sub-basins: Redwood Creek, Dry Creek, Ritchie Creek, Sulphur 
Creek, and York Creek. 2 15

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Evaluate, prescribe, and rehabilitate LWD frequency in Salvador, Browns Valley, 
Napa, Tulucay, Carneros, Huichica, and Hopper creeks. 2 15

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Evaluate, prescribe, and implement, an appropriate number of key LWD pieces 
below Lake Hennessey, Milliken, Bell Creek Canyon, and Rector Creek reservoirs in 
efforts to maximize habitat conditions below these barriers. 2 10

Napa (City) Water District, 
Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity

Involve a qualified fisheries biologist while designing habitat enhancement features 
during the development of the Oakville to Oak Knoll Habitat Enhancement and 
Sediment Reduction Project. 2 10

Napa County, Napa County 
RCD, NCRWQB
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 Napa River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NpR-CCCS-
6.1.1.6 Action Step

Habitat 
Complexity Continue the Rutherford Reach Restoration Project habitat enhance strategies. 2 2

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
6.1.1.7 Action Step

Habitat 
Complexity

Strategically place LWD in locations that optimize seasonal habitat features for 
winter ( including spring/fall) rearing juvenile steelhead.  2 15

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

NpR-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Evaluate, develop, and implement strategies to increase primary pool frequency in 
high priority reaches within the following tributaries:  Bale Slough, Bear Canyon (& 
tribs), Bell, Brown, Carneros, Conn, Dry, Milliken, Montgomery, Napa, Pickle, 
Redwood, Sulpher, Wing Canyon, and York creeks. 2 15

Napa CFCWCD, Napa County, 
Napa County RCD, 
SFRWQCB

NpR-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Develop and implement process-based restoration plans to restore channel 
geomorphic processes and habitat complexity suitable for spawning and rearing 
steelhead within the following tributaries: Bale Slough, Bear Canyon (& tribs), Bell, 
Brown, Carneros, Conn, Dry, Milliken, Montgomery, Napa, Pickle, Redwood, 
Sulpher, Wing Canyon, and York creeks 2 15

Napa CFCWCD, Napa County, 
Napa County RCD, 
SFRWQCB

NpR-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)

NpR-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Identify locations and install structures within the main stem Napa River to increase 
hydraulic diversity, aggregation of coarse sediment, and improve the frequency of 
riffle habitat. 2 15

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
6.1.3.2 Action Step

Habitat 
Complexity

Develop and implement strategies that promote hydraulic diversity and increase riffle 
habitat within the Oakville to Oak Knoll Habitat Enhancement and Sediment 
Reduction Project. 2 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
6.1.3.3 Action Step

Habitat 
Complexity

Continue with the same design strategies targeting riffles habitat and hydraulic 
diversity  within the Rutherford Reach. 2 2

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve shelter

NpR-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Identify, evaluate, and improve shelters in adult salmonid staging pool within the 
main stem Napa River and the following tributaries: Bear Canyon (& tribs), Browns, 
Canon, Conn, Health, Montgomery, Sulphur, Napa, and York creeks. 2 10

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
7.1.1

Recovery 
Action Riparian Improve tree diameter

NpR-CCCS-
7.1.1.1 Action Step Riparian

Evaluate, design, and implement strategies to rehabilitate native riparian 
communities and encourage large long standing trees. 2 15

CDFW, FONapaR, Napa 
CFCWCD, Napa County, Napa 
County RCD, RWQCB

NpR-CCCS-
7.1.1.2 Action Step Riparian

Identify and rehabilitate reaches dominated by exotic vegetation, and develop and 
implement site specific plans to restore these reaches. 2 15

CDFW, FONapaR, Napa 
CFCWCD, Napa County, Napa 
County RCD, RWQCB

NpR-CCCS-
7.1.1.3 Action Step Riparian

Manage for riparian buffer zones to the extent that ambient air temperatures 
contribute to a reduction in stream water temperatures that are suitable for summer 
rearing steelhead.  2 15

FONapaR, Napa CFCWCD, 
Napa County, Napa County 
RCD, RWQCB

NpR-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

NpR-CCCS-
8.1.1.1 Action Step Sediment

Evaluate, design, and implement gravel quality and quantity strategies to the extent 
that the maximum amount of spawning and incubation habitat is achieved below all 
dams. 2 20

FONapaR, Napa CFCWCD, 
Napa County, Napa County 
RCD, RR DUST, RWQCB

NpR-CCCS-
8.1.1.2 Action Step Sediment

Evaluate, design, and implement gravel quality and quantity strategies to improve 
and rehabilitate spawning conditions in Salvador, Browns Valley, Napa, Tulucay, 
Hooper, and Bear Canyon creeks. 2 20

Napa (City) Water District, 
Napa CFCWCD, Napa County, 
Napa County RCD, RWQCB, 
SWRCB
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 Napa River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NpR-CCCS-
8.1.1.3 Action Step Sediment

Evaluate, design, and implement gravel quality and quantity strategies to the extent 
that the maximum amount of spawning habitat is achieved in the following sub-
basins: Redwood Creek, Dry Creek, Ritchie Creek, Sulphur Creek, Carneros, 
Huichica, and York Creek. 2 20

CDFW, Napa CFCWCD, Napa 
County, Napa County RCD, 
RWQCB

NpR-CCCS-
8.1.2

Recovery 
Action Sediment Improve gravel quantity and distribution for macro-invertebrate productivity (food)

NpR-CCCS-
8.1.2.1 Action Step Sediment Identify fine sediment point sources within the main stem Napa River. 2 20

Napa CFCWCD, Napa County, 
Napa County RCD, RR DUST, 
RWQCB, USEPA

NpR-CCCS-
8.1.2.2 Action Step Sediment

Develop, design, and install habitat enhancement features that encourage trapping 
of coarse sediment within main stem Napa River.  2 20

CDFW, Napa CFCWCD, Napa 
County, Napa County RCD, 
RR DUST, RWQCB

NpR-CCCS-
8.1.2.3 Action Step Sediment

Develop strategies to improve gravel quality conditions within all current and 
potential summer rearing reaches below all dams with emphasis on macro-
invertebrate production. 2 20

FONapaR, Napa CFCWCD, 
Napa County, Napa County 
RCD, NOAA/NMFS, RR 
DUST, RWQCB

NpR-CCCS-
8.1.2.4 Action Step Sediment

Design and install habitat features that increase riffle habitat and hydraulic diversity 
while providing bank stabilization within the main stem Napa River. 2 20

CDFW, Napa CFCWCD, Napa 
County, Napa County RCD, 
RR DUST, RWQCB

NpR-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification or curtailment of 
the species habitat or range

NpR-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

NpR-CCCS-
10.1.1.1 Action Step Water Quality

Identify factors limiting summer rearing water temperature conditions and develop 
water temperature reduction recommendations (if needed) for Salvador, Browns 
Valley, Napa (including Redwood), Tulucay, Hopper, Carneros, Huichica, and 
Milliken creeks. 2 15

CDFW, Napa County RCD, 
NOAA/NMFS

NpR-CCCS-
10.1.1.2 Action Step Water Quality

Investigate potential impacts to water temperatures associated with riparian 
vegetation clearing and/or alterations.  Provide recommendations for re-establishing 
a native riparian corridor that rehabilitates water temperature conditions.   2 5

FONapaR, Napa CFCWCD, 
Napa County, Napa County 
RCD

NpR-CCCS-
10.1.1.3 Action Step Water Quality

Investigate stream temperature impacts (or potential benefits) associated with all 
summer water impoundments including, but not limited to: Kimball Reservoir, Lake 
Hennessey, Milliken Reservoir, Bell Creek Canyon Reservoir, and Rector Creek 
Reservoir.  2 15

CDFW, NOAA/NMFS, 
SWRCB, Water Agencies

NpR-CCCS-
10.1.1.4 Action Step Water Quality

Investigate and implement measures to prevent or minimize geothermal discharge 
into the Napa River. 3 15

CDFW, NOAA/NMFS, 
SWRCB, Water Agencies

NpR-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce turbidity and suspended sediment

NpR-CCCS-
10.1.2.1 Action Step Water Quality

Evaluate, design, and implement, bank stabilization projects that rehabilitate and 
enhance aquatic habitat (See Rutherford Reach Restoration Project).  2 20

Napa CFCWCD, Napa County, 
Napa County RCD, RWQCB, 
USEPA

NpR-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

NpR-CCCS-
12.1.1.1 Action Step Agriculture

Involve NMFS, CDFW, RWQCB, in the design and implementation of the Oakville to 
Oak Knoll Habitat Enhancement and Sediment Reduction Project. 2 10

CDFW, Napa CFCWCD, Napa 
County, Napa County RCD, 
RWQCB

NpR-CCCS-
12.1.1.2 Action Step Agriculture

Continue working with NMFS, CDFW, RWQCB, on the design and implementation  
of the Rutherford Reach Restoration Project. 2 10

CDFW, Napa CFCWCD, Napa 
County, Napa County RCD, 
RWQCB, US EPA

NpR-CCCS-
12.1.1.3 Action Step Agriculture

Encourage and assist the NRCS and RCDs to increase the number of landowners 
participating in sediment reduction planning and implementation. 2 10

CDFW, Napa CFCWCD, Napa 
County, Napa County RCD, 
RCD, RWQCB

NpR-CCCS-
12.1.1.4 Action Step Agriculture

Continue implementing Best Management Practices such as those in the Fish 
Friendly Farming program (California Land Stewardship Institute), or other 
cooperative conservation programs. 2 10

Napa County RCD, 
NOAA/NMFS, Private 
Landowners

NpR-CCCS-
12.1.1.5 Action Step Agriculture

Maintain adequate stream corridor buffers to filter and prevent fine sediment input 
from entering streams of the Napa River. 2 10

Napa CFCWCD, Napa County, 
Napa County RCD
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 Napa River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NpR-CCCS-
12.1.2

Recovery 
Action Agriculture Prevent or minimize impairment to water quality (instream water temperature)

NpR-CCCS-
12.1.2.1 Action Step Agriculture

Re-establish native plant communities in riparian zones to increase stream canopy to 
a minimum of 80% 2 20

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
12.1.2.2 Action Step Agriculture Minimize impacts to stream flow to decrease water temperatures. 2 20

Napa County RCD, Private 
Landowners

NpR-CCCS-
12.1.3

Recovery 
Action Agriculture Prevent or minimize impairment to stream hydrology (impaired water flow)

NpR-CCCS-
12.1.3.1 Action Step Agriculture

Promote off-channel storage to reduce impacts of water diversion during the spring 
and summer (e.g. diversion during winter high flow). 2 15

Napa CFCWCD, Napa County, 
Napa County RCD, NRCS

NpR-CCCS-
12.1.3.2 Action Step Agriculture

Develop legislation that will fund county planning for environmentally sound 
agricultural growth and water supply 2 15

Napa CFCWCD, Napa County, 
Napa County RCD, NRCS

NpR-CCCS-
12.1.4

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

NpR-CCCS-
12.1.4.1 Action Step Agriculture

Implement programs to purchase land/conservation easements to encourage the re-
establishment and/or enhancement of natural riparian communities. 2 15

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
12.1.4.2 Action Step Agriculture

Ensure that mature trees within the steam riparian corridor are not disturbed or lost 
due to agricultural activities. 2 15

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
12.1.5

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

NpR-CCCS-
12.1.5.1 Action Step Agriculture

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to provide future recruitment of large wood and 
other shelter components. 2 15

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
12.1.6

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

NpR-CCCS-
12.1.6.1 Action Step Agriculture

Establish appropriately sized and properly functioning riparian buffers adjacent to 
watercourses that have a potential to deliver sediment to spawning and rearing 
habitat. 2 20

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
12.1.6.2 Action Step Agriculture

Work with landowners to assess the effectiveness of erosion control measures 
throughout the winter period. 2 15

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
NpR-CCCS-
12.2.1

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

NpR-CCCS-
12.2.1.1 Action Step Agriculture

Develop riparian setbacks/buffers that protect existing native riparian species 
composition and structure. 2 25

Napa CFCWCD, Napa County, 
Napa County RCD

NpR-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

NpR-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Implement the Napa River Sediment Reduction and Enhancement Plan which 
serves as the Napa River sediment TMDL. 1 20

Corps, Napa CFCWCD, Napa 
County, Napa County RCD, 
SFRWQCB

NpR-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Ensure that all future channel designs for flood conveyance incorporate features that 
enhance steelhead migration under high and low flow conditions. 1 20

Corps, Napa CFCWCD, Napa 
County, Napa County RCD, 
SFRWQCB

NpR-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to stream hydrology (impaired water flow)

NpR-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Develop and implement strategies that slow urban and agriculture runoff during the 
spawning and migration season (slow it, spread it, sink it). 1 25

Corps, Napa CFCWCD, Napa 
County, Napa County RCD, 
SFRWQCB

NpR-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

NpR-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Prevent or minimize site specific stabilization projects which will lead to additional 
stream bank instability up-stream or down-stream causing more fine sediment inputs - 
promote sediment reduction projects at a geomorphic reach scale. 1 20

Corps, Napa CFCWCD, Napa 
County, Napa County RCD, 
SFRWQCB

NpR-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)
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 Napa River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NpR-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Ensure all future bank stabilization projects minimize rip-rap, thoroughly evaluate all 
alternatives to rip-rap, and at minimum incorporate fish habitat complexity features.  2 25

Corps, Napa CFCWCD, Napa 
County, Napa County RCD, 
SFRWQCB

NpR-CCCS-
13.1.4.2 Action Step

Channel 
Modification

Develop and implement mitigation policy that requires In-Kind replacement of 
removed large woody debris to a minimum of a 3:1 ratio. 2 25

Corps, Napa CFCWCD, Napa 
County, Napa County RCD, 
SFRWQCB

NpR-CCCS-
13.1.5

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool:riffle ratios)

NpR-CCCS-
13.1.5.1 Action Step

Channel 
Modification

Ensure future retention and recruitment of large woody and root wads to rehabilitate 
existing stream complexity, pool frequency, and depth. 1 25

Corps, Napa CFCWCD, Napa 
County, Napa County RCD, 
SFRWQCB

NpR-CCCS-
13.1.5.2 Action Step

Channel 
Modification

Prevent or minimize any future removal of habitat forming structures (LWD, 
boulders, vegetation, etc.) in natural waterways. 1 25

Corps, Napa CFCWCD, Napa 
County, Napa County RCD, 
SFRWQCB

NpR-CCCS-
13.1.6

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

NpR-CCCS-
13.1.6.1 Action Step

Channel 
Modification

Design future channel modification activities to prevent or minimize impediments to 
the creation, or blocking access to, off channel habitat used by salmonids as refuge 
and winter rearing habitat during high stream flows. 1 25

Corps, Napa CFCWCD, Napa 
County, Napa County RCD, 
SFRWQCB

NpR-CCCS-
13.1.6.2 Action Step

Channel 
Modification

Ensure that all future levees or similar flood control projects incorporate setbacks 
that allow the river to respond to natural geomorphic processes and remain in 
equilibrium.  Minimally, setbacks should accommodate a 100 year event. 1 25

Corps, Napa CFCWCD, Napa 
County, Napa County RCD, 
SFRWQCB

NpR-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

NpR-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Prevent or minimize the future use of commercial and industrial products (e.g. 
pesticides) with high potential for contamination of local waterways. 3 25 City, County

NpR-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways of the Napa River. 3 25 City, County

NpR-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

NpR-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

NpR-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development Prevent or greatly restrict new development within 100-year floodprone zones. 3 50 City, Counties, Napa CFCWCD

NpR-CCCS-
22.2.1.2 Action Step

Residential/
Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 2 25 City, County

NpR-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

NpR-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Identify and address high and medium priority sediment delivery sites associated 
with roads and railroads. 2 15

CalTrans, City, County, Napa 
CFCWCD, Napa County, Napa 
County RCD

NpR-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply best management practices for 
road construction maintenance management and decommissioning (e.g. Hagans & 
Weaver 1994 Sommarstrom 2002 Oregon Department of Transportation 1999). 2 15

City, County, Napa CFCWCD, 
Napa County, Napa County 
RCD, RR DUST, RWQCB
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 Napa River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NpR-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Educate Napa County road engineers and maintenance staff regarding watershed 
processes and the adverse effects of improper road construction and maintenance 
on salmonids and their habitats (i.e. sizing of culverts, gabions, etc.).. 2 20

Napa County, Napa County 
RCD, NMFS

NpR-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

NpR-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Evaluate existing and future stream crossings that impair natural geomorphic 
processes.  Replace or retrofit crossings to achieve more natural conditions that 
meet sediment transport goals. 2 15

City Planning, County, Napa 
CFCWCD, Napa County, Napa 
County RCD, RR DUST, 
RWQCB

NpR-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Evaluate, design, and implement projects that address private road stream 
crossings that impair adult and juvenile steelhead migration 2 15

City Planning, County, Napa 
CFCWCD, Napa County, Napa 
County RCD, RR DUST, 
RWQCB

NpR-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Ensure all future and replacement  road/stream crossing provide passage for all 
steelhead life stages. 2 15

CalTrans, CDFW, City, County, 
Napa CFCWCD, Napa County, 
Napa County RCD, RWQCB

NpR-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species' continued 
existence

NpR-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

NpR-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Develop severe drought measures that protect all steelhead spawning and rearing 
tributaries within the Napa River watershed. 1 25

CDFW, City, County, SWRCB, 
Water Agencies

NpR-CCCS-
24.2 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

NpR-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

NpR-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Develop and implement critical flow levels for stream reaches impacted by water 
diversions. 2 25

City, County, Napa (City) Water 
District, Napa CFCWCD, 
SWRCB, Water Agencies

NpR-CCCS-
24.2.1.2 Action Step

Severe 
Weather 
Patterns

Work with water managers on regulated streams to assure adequate and proper 
consideration is given to fish needs. Develop agreements that will minimize water-
use conflicts and impacts on fish and wildlife resources during drought conditions. 2 25

CDFW, City, County, 
FONapaR, Napa (City) Water 
District, Napa CFCWCD, Napa 
County, Napa County RCD, 
NOAA/NMFS, SWRCB

NpR-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

NpR-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to passage and migration

NpR-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment Develop and implement minimum bypass flows that protect all migrating salmonids. 1 15

CDFW, FONapaR, Napa 
CFCWCD, Napa County, Napa 
County RCD, NOAA/NMFS, 
Private Consultants, Private 
Landowners, Water Agencies

NpR-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment

Adequately screen water diversions to prevent entrainment of all steelhead life 
stages. 2 15

CDFW, Napa CFCWCD, Napa 
County, Napa County RCD, 
NOAA/NMFS, RWQCB, 
SWRCB
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 Napa River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

NpR-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment

Prevent or minimize impairment to instream habitat complexity (altered pool 
complexity and/or pool:riffle ratio)

NpR-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment

Review existing and future diversions to minimize effects to channel forming and 
maintenance flows. 2 25

CDFW, City, County, 
NOAA/NMFS, RWQCB, Water 
Agencies

NpR-CCCS-
25.1.2.2 Action Step

Water 
Diversion/
Impoundment

Develop and implement flow/habitat criteria that optimize pool/riffle /run habitat below 
all water diversions and impoundments. 2 10

CDFW, Napa County RCD, 
NOAA/NMFS, Water Agencies

NpR-CCCS-
25.1.3

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to hydrology (gravel scouring events)

NpR-CCCS-
25.1.3.1 Action Step

Water 
Diversion/
Impoundment

Develop ramping criteria for all dams and water release points within the Napa River 
watershed. . 2 25 NOAA/NMFS, Water Agencies

NpR-CCCS-
25.1.4

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

NpR-CCCS-
25.1.4.1 Action Step

Water 
Diversion/
Impoundment

Develop and implement water diversion guidelines that minimize adverse effects to 
salmonid habitat by establishing a more natural hydrograph, by-passing adequate 
downstream flows, regulating season of diversion, and promoting and implementing 
off-stream storage solutions. 2 20

CDFW, Napa CFCWCD, Napa 
County, Napa County RCD, 
NOAA/NMFS, SWRCB

NpR-CCCS-
25.1.4.2 Action Step

Water 
Diversion/
Impoundment

Develop and implement alternative off-channel storage to reduce impacts of water 
diversions during the spring and summer. 2 20

CDFW, Napa CFCWCD, Napa 
County, Napa County RCD, 
NOAA/NMFS, RR DUST, 
RWQCB, SWRCB

NpR-CCCS-
25.1.4.3 Action Step

Water 
Diversion/
Impoundment Continue to prohibit new or increased summer diversions. 2 25 SWRCB

NpR-CCCS-
25.1.4.4 Action Step

Water 
Diversion/
Impoundment Assess, map, and install stream gages on all water diversions (CDFG 2004). 2 15

CDFW, Napa (City) Water 
District, Napa CFCWCD, Napa 
County, Napa County RCD, 
NOAA/NMFS, SWRCB
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Petaluma River Population

CCC Steelhead Winter-Run 
• Role within DPS:  Potentially Independent Population
• Diversity Stratum:  Interior San Francisco Bay
• Spawner Abundance Target:  2,100 adults
• Current Intrinsic Potential: 64.3 IP-km

Abundance and Distribution 
Limited information exists regarding the historic abundance of steelhead in the Petaluma basin, 
though the low elevations, gradient, valley confinement and the presence of a large marsh with 
connection to the San Francisco Bay suggests the population must have been plentiful. More 
modern day information available indicate that few tributaries in the watershed currently 
support steelhead.  In a 1962 report, steelhead were described as only "lightly using" the Petaluma 
River (Skinner 1962).  A 1968 CDFG visual survey of Adobe Creek reported juvenile steelhead at 
an estimated density of 150 individuals per 30-meters (Leidy et al. 2005).  The Casa Grande High 
School/United Anglers Fish Hatchery was established in 1993. Since this time, the United Anglers 
of Casa Grande High School (UACGHS) have primarily reared rainbow trout and Chinook 
salmon in the hatchery. Reared juvenile rainbow trout were released into reservoirs outside of 
the basin and Chinook juveniles were released into San Francisco Bay (UACG Inc. 2012).  In 1994 
and 1995 juvenile steelhead were collected from Adobe Creek as part of a tagging study 
conducted with the Bodega Bay Marine Lab. Four hundred of these fish were released back into 
Adobe Creek (UACG Inc. 2012).  

Other accounts indicate that steelhead have been found in Lichau, Adobe, and San Antonio 
creeks; and possibly in Lynch, Willow Brook, and Thompson creeks (SSCRCD 1999). Of these 
listed tributaries, Adobe and Lynch Creeks have had the highest number of recent steelhead 
observations (Dan Hubacher, UACGHS, personal communication).  During spawner surveys 
conducted from 1987 to 2012 in Adobe Creek by UACGHS, the highest number of adult spawners 
observed during that span was 60 individuals (UACG Inc. 2012).  In 2007, CDFG conducted 
thorough habitat surveys of major tributaries and confirmed presence of juvenile steelhead in 
most anadromous reaches. 

History of Land Use 
The following historical accounts were based on information found in the Sonoma Resource 
Conservation District’s (formerly the Southern Sonoma Resource Conservation District) Draft 
Watershed Enhancement Plan (SSCRCD 2013): 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Petaluma River 768



 
Prior to European settlement in the 1800s, Miwok people lived within the Petaluma River basin 
for more than 2500 years.  Historically, the river was narrow, shallow and difficult to navigate, 
but through channel dredging, widening, and straightening efforts beginning in the 1850s, it 
became a vital way of transporting goods from the towns of the North Bay to San Francisco. 
Farming and chicken ranching boomed within the basin and the town of Petaluma became one 
of the wealthiest towns in California.  The Corps widened the creek in 1880 to fifty feet wide and 
deepened it to three feet at high tide. By 1915 the area was shipping out an estimated ten million 
eggs a year, most of them via the Petaluma River. After the chicken industry declined, dairies 
began to flourish, but the dairy industry also subsequently declined, and by 1997 there were only 
15 dairies in the Petaluma watershed, located mostly in the San Antonio Creek and Adobe Creek 
regions. 
 

Current Resources and Land Management 
The Petaluma River watershed is located in southern Sonoma County and northeastern Marin 
County, California, and drains an area of approximately 146 square miles to San Pablo Bay, part 
of San Francisco Bay. The lower 12 miles of the river flow through the large and relatively 
undisturbed Petaluma Marsh, which is the largest remaining salt marsh in San Pablo Bay, 
covering 5,000 acres and is surrounded by approximately 7,000 acres of reclaimed wetlands 
(SSCRCD 2013).  Upstream, the river flows through the urbanized center of Petaluma. Residential 
and commercial development is sprawled across the foothills, and a small but busy recreational 
and commercial port brackets the floodplain. The northern watershed harbors the small 
residential town of Penngrove. The relatively low elevation but hilly nature of upland areas below 
Sonoma Mountain, supports a significant amount of agricultural and livestock ranching activities 
(SSCRCD 1999). 
 
The climate is relatively mild with annual average temperature ranging from approximately 70˚ 
F to 45˚ F, and annual rainfall averaging from 20 to 50 inches, depending upon location. Although 
previously considered too cool for grape growing, vineyard development has increased in the 
watershed, particularly in the Lakeville area, southeast of the city of Petaluma, and vineyards are 
now competing with the dairy industry throughout the watershed. The watershed has one large 
urban center, the City of Petaluma, and a smaller commercial and residential development area 
in the City of Penngrove. There are also open space lands, such as state and local parks as well as 
almost 5,000 acres in several marsh preserves managed by the CDFW, Marin County, State 
Coastal Conservancy, U.S. Fish and Wildlife Service and the Sonoma Land Trust (SSCRCD 1999).  
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Salmonid Viability and Watershed Conditions 
The following indicators were rated Poor through the CAP process for steelhead: Habitat 
complexity (all indicators), floodplain connectivity, impaired water flow (redd scour and 
baseflows) and quality (turbidity and toxicity), riparian vegetation, gravel quality, road density, 
urbanization, and viability (abundance and density).  Recovery strategies will focus on improving 
these poor conditions as well as those needed to ensure population viability and functioning 
watershed processes.    
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Petaluma River CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
Only 50% (5 of 10) of major streams met optimal criteria (>70% canopy averaged for the stream). 
Specifically Adobe, Washington and Ellis Creek subbasins and their tributaries rated Fair (50-69% 
canopy), though the native structure of the riparian zone has been highly altered throughout the 
watershed.  Only 7% of the riparian zone is made up of small trees in the class of Hardwood 
Forest and Hardwood Woodland species; large trees for bank stabilization and the future 
recruitment of LWD are essentially lacking in this watershed. The surrounding forest, which was 
historically present, was cleared for livestock and dairy operations. Today, the primary land uses 
by watershed area are: Herbaceous (45%), Urban (18%), Agricultural (16%) though the lower has 
a small percentage of Wetland (6%) classification.  Threats contributing significantly to this 
condition include: Agriculture, Channel Modification, Livestock Farming and Ranching, 
Residential and Commercial Development, Roads and Railroads, Severe Weather Patterns. 
  
Sediment Transport:  Road Density 
Sediment Transport from road density conditions have a rating of Poor.  Altered sediment 
transport limits spawning gravel recruitment and impacts spawning gravel quality. Juvenile 
rearing habitat suffers from channel incision and lack of floodplain refugia in all tributaries to the 
Petaluma River. With continued pressure to convert agricultural and livestock ranches to 
residential development, road densities are likely to increase throughout the watershed; thus, 
altered sediment transport will continue to impair juvenile and adult habitat conditions in the 
future.  Threats contributing significantly to this condition include Residential and Commercial 
Development, and Roads and Railroads. 
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Estuary:  Quality and Extent 
The Petaluma River estuary, or “Petaluma Marsh,” has been highly altered from its natural state 
due to widening, straightening and dredging for navigational purposes, agricultural operations, 
development, and flood control. High sediment loading from upstream erosive channel 
conditions due to grazing, roads, and agricultural development have silted in the existing 
channel. Historically, dairy waste and treated sewage releases have impaired water quality. 
Despite these changes, the Petaluma Marsh is now the largest remaining intact natural salt marsh 
in the San Francisco Bay. Conditions for rearing of smolts are limited by high water temperatures 
in tidal reaches of the upper mainstem Petaluma River during the summer. Conditions for rearing 
smolts in the lower estuary are unknown at this time. Threats contributing significantly to this 
condition include Agriculture and Channel Modification. 
 
Velocity Refuge:  Floodplain Connectivity 
While lower Petaluma River retains wetland habitats out to the Bay on the south side, the channel 
has been straightened, and the historic sloughs which provided complex winter rearing habitat 
are diked, or flanked by levees, with significant agricultural development on the north side. Mid-
watershed, urban development and agricultural lands encroach upon the historic floodplain. 
Road building, culverts, and grazing activities have led to severe channel incision in the mainstem 
and eastern tributaries. Western tributaries, mainly San Antonio Creek, retain some natural 
channel conditions, yet much of the riparian vegetation has been cleared for grazing and channel 
incision is severe. The lack of large woody debris and floodplain refugia reduces overwinter 
survival of juveniles throughout the watershed. Channel modification and incision has separated 
the active stream channel from its natural floodplain except at extreme flood flows when 
salmonids can be flushed out to agricultural and grazing lands, where they may become trapped 
on the declining limb of the hydrograph. Existing infrastructure, such as urban development and 
roads, limits opportunities for floodplain enhancement on the eastern side of the watershed.  
Threats contributing significantly to this condition include: Agriculture, Channel Modification, 
Residential and Commercial Development, and Roads and Railroads. 
 
Hydrology: Redd Scour 
Channel incision in most eastern tributaries of the Petaluma River contributes to the retention of 
spawning gravels and shelter as they are mobilized during high flow events, and consequently 
there is high potential for redd scour. The San Antonio Creek subwatershed, on the western side 
of the Petaluma River, maintains a more natural channel configuration, and therefore it is less 
susceptible to this stress.  Threats contributing significantly to this condition include Agriculture, 
Channel Modification, and Roads and Railroads. 
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Hydrology:  Baseflow and Passage Flows 
Though no major dams exist within the basin, numerous small residential, agricultural and 
ranching diversions exist which can potentially contribute to reduced summer baseflows. Unlike 
neighboring watersheds, where viticulture is a major part of the landscape, streamflow in the 
Petaluma watershed does not experience the significant, instantaneous, flow reductions related 
to viticulture frost protection, or other agricultural activities. A USGS gage (ID #: 11459150) is 
located in the Petaluma River just downstream of the mouth of Lynch Creek, which monitors 
streamflow and the City of Petaluma installed 10 streamflow gages throughout the watershed in 
2015.  Threats contributing significantly to this condition include Water Diversions and 
Impoundments and Severe Weather Patterns.  
 
Passage/Migration:  Mouth or Confluence and Physical Barriers 
Passage has not been thoroughly systematically assessed in the Petaluma basin, and numerous 
adult migration barriers exist in the form of culverts, bridges and small dams and farm ponds.  
Significant barriers are present at the confluence of Lynch Creek and the Petaluma River and in 
the lower mile of Adobe Creek (several partial barriers exist that span the creek) that may impede 
passage of adults into these streams during a majority of streamflows.  Threats contributing 
significantly to this condition include Channel Modification and Roads and Railroads. 
  
Habitat Complexity:  Percent Primary Pools and Pool/Riffle/Flatwater Ratios 
No streams met optimal habitat complexity criteria for pools and riffles, or shelter complexity for 
any lifestage, within the watershed. Summer juvenile production is highly affected by the lack of 
these habitat elements. Riffle habitats for spawning and deep pool habitats are specifically lacking 
and are of particular concern in most of Petaluma River and its tributaries. Threats contributing 
significantly to this condition include Agriculture, Channel Modification, and Residential and 
Commercial Development. 
 
Sediment: Gravel Quality and Distribution of Spawning Gravels 
No streams within the watershed met optimal criteria (>50% scores 1 and 2) for embeddedness. 
Most streams rated Fair, and Ellis and Washington Creeks rated Poor.  Gravel embeddedness 
affects the survivability of incubating eggs through decreased oxygenation, and the release of 
metabolic wastes from the redd, and can also inhibit emergence of alevins from the redd. Threats 
contributing significantly to this condition include Livestock Farming and Ranching and Roads 
and Railroads. 
 
Landscape Patterns:  Agriculture, Timber Harvest, and Urbanization 
High disturbance to watershed processes exists due to high urban development (27%).  
Approximately six percent of land cover in the watershed is impervious surfaces.  Agricultural 
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development, which was rated as Fair, contributes to 16% of the land cover in the watershed.  
However, the present landscape, which primarily exists of low forest and high herbaceous cover 
with high runoff rates, is a product of historical land clearing for agriculture and dairy pastures. 
The potential for habitat restoration in this rural watershed is higher than for many populations 
within the Diversity Stratum due to its relatively low degree of urban development and lack of 
large water impoundments.  Threats contributing significantly to this condition include 
Agriculture, and Residential and Commercial Development. 
 
Viability:  Density, Abundance, and Spatial Structure 
The numerous habitat impacts and dysfunctional watershed processes contributes to low 
recruitment, and spawner density, though spatial diversity was rated as good with steelhead still 
occupying any accessible tributary.  The UACGHS hatchery program could play a role in 
supplementing the low population numbers which could stem the decline of steelhead in the 
watershed.  However, an inter-agency evaluation of such a hatchery operation will be necessary 
to determine if the UACGHS hatchery program could serve as a conservation hatchery for CCC 
steelhead.  The Petaluma watershed can play a significant role in increasing adult abundance in 
the Interior Bay Diversity Stratum because of its relatively high potential for habitat restoration 
and the presence of a functional fish hatchery in the watershed.  Threats contributing significantly 
to this condition include Severe Weather Patterns and Water Diversion and Impoundments. 
 
Water Quality: Turbidity, Toxicity and Temperature  
The lack of riparian habitat and the high occurrence of bank erosion contribute to high siltation 
and low oxygen levels in the water, which affect incubating eggs.  Turbidity is also considered to 
be a problem for winter rearing juveniles because it inhibits their ability to forage for food and 
avoid predators.  High water temperatures exist throughout the watershed due to the lack of 
riparian corridor, or thin riparian corridor (and the resulting shade produced from an intact 
riparian corridor) in many tributaries.  In 1982, the State Water Resources Control Board (SWRCB) 
reported that dissolved oxygen and nutrient problems persist in the watershed (SSCRCD 2013). 
Threats contributing significantly to this condition include Livestock Farming and Ranching, 
Roads and Railroads 
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High (See 
Petaluma River CAP Results).  Recovery strategies will likely focus on ameliorating High rated 
threats; however, some strategies may address Medium and Low threats when the strategy is 
essential to recovery efforts. 
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Agriculture 
Ongoing agricultural practices have eliminated or reduced riparian width and thereby the 
recruitment of LWD and shade, with viticulture being a recent addition in the Lakeville portion 
of the watershed. Though GIS spatial analysis showed vegetation in the watershed is composed 
of 16% agricultural production, an additional 45% of the watershed is currently shrubland; a 
habitat type which could be readily converted to agricultural production (including vineyards) 
as this component already contains rangeland and dairy lands.  Increased water diversions to 
support viticulture activity could further impact summer baseflows, causing disconnected 
aquatic habitat and elevated instream temperatures.  Also, future agriculture operations could 
potentially encroach into adjacent riparian areas, increasing sediment delivery, and impact 
shading and wood recruitment if proper Best Management Practices are not utilized.  
 
Channel Modification 
Channel modification has been the largest impact to salmonid resources in the Petaluma River 
and its tributaries through the removal of floodplain and riparian resources. Juvenile steelhead 
access to refugia during high velocity streamflows in the winter is limited because less than 50% 
of stream channels are connected to their floodplain. Channel modification has also led to channel 
incision, over-steepened banks, high erosional forces and gravel embeddedness, and ultimately, 
loss of riparian trees and width.   
 
Dredging of the lower main river continues by the Corps on a 10 year cycle and in the upper river 
channel on a 4 year cycle. Based on the Corps’ experience over the past 50 years, an average of 
60,000 cubic yards of material is deposited in the river each year (SCWA 1986).  Sedimentation in 
un-leveed tidal areas has been aggravated by the construction of levees and landfills in tidal areas.  
This is because the confinement of the natural waterway by levees has accelerated sediment 
buildup in areas outside of levees.  Sedimentation in these reaches reduces flood-carrying 
capacity and soon the levees begin to lose their effectiveness (SSCRCD 1999). 
 
Encroachment on the floodplain, and the effects of road building, culverts and grazing have led 
to severe channel incision in upper reaches of mainstem Petaluma River and many tributary 
reaches. Bank protection structures such as concrete rubble, rock riprap, grouted gabion baskets 
and sacked concrete have been placed at locations throughout the watershed by local 
jurisdictions, water agencies, and residential property owners to protect roads and houses. These 
types of structures reduce the biological and physical integrity of stream habitats by restricting 
riparian vegetation growth and lateral channel migration. Bank hardening and grade control 
structures can also pose as barriers to fish passage. Furthermore, a major driver of channel 
modification has been the reconfiguration of creeks to minimize flooding in areas where 
development has encroached upon floodplains and channels.      
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Livestock Farming and Ranching 
Conversion of forestlands to grasslands and livestock grazing has significantly impacted riparian 
corridors. Cattle and other livestock browsing has decreased understory riparian species which 
provide habitat for terrestrial invertebrates that are food for rearing juvenile salmonids. GIS 
analysis of the riparian forest indicated 0% of the forest riparian canopy is made up of large tree 
classes, while only 7% of the riparian is made up of small trees in the class of Hardwood Forest 
and Hardwood Woodland species.  Grazing and loafing of livestock within riparian corridors 
also erodes stream banks which causes high gravel embeddedness that impacts spawning success 
and egg incubation.  
 
Residential and Commercial Development 
Road and water use impacts related to existing residential and commercial developments are 
discussed below. The potential future conversion of ranchettes and large agricultural parcels to 
residential and commercial parcels could increase water demand in the watershed.  Currently, 
these large agricultural parcels buffer the watershed from excessive water use to some extent. 
Summer juvenile habitat is absent in locations where domestic water demand exceeds flow 
capacity.     
 
Roads and Railroads 
Both watershed road density and streamside road density is high in the Petaluma River 
watershed.  In urbanized areas, roads mainly impact the stream by adding to the amount of 
impermeable surfaces in the watershed, creating passage barriers, and, where they encroach upon 
floodplains, restricting lateral channel migration. A notable example of this is the reach of Adobe 
Creek between the Old Adobe Road crossing and the Ely Road crossing, where there are several 
poorly designed road crossings and the road encroaches upon the floodplain. In rural areas, there 
are many existing private ranch roads that occur in close proximity to streams and are not 
properly maintained to reduce erosion.  Unlike many of the neighboring watersheds in Marin 
and Sonoma County, there is no watershed-wide road assessment or transportation plan for the 
Petaluma River watershed.  With few road decommissioning and upgrading projects in the 
subbasin and the likelihood of more road building, this threat is likely to continue in the future.  
 
Water Diversion and Impoundments 
The primary sources of reported water diversions in the watershed are related to summer 
residential and agricultural diversions.  The number of these types of diversions is low. However, 
there are also many unreported diversions (illegal and riparian rights) throughout the watershed 
that contribute to the overall water demand in the basin. As vineyard development continues 
water use for vineyard frost protection will likely increase due to the cool conditions of the basin.  
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Water diversion in the tributaries have the potential to strand and kill steelhead fry and juveniles 
in isolated pools and dewater redds below in late spring and early summer. Streamflow in the 
mainstem has been compromised by channelization which has confined winter flows and 
resulted in high sediment yield, lower riparian cover, and high temperatures.   
 

Limiting Stresses, Lifestages, and Habitats 
Threat and stress analysis within the CAP workbook suggests juvenile lifestage is most limited. 
Quality winter rearing habitat, as well as summer rearing habitat, is lacking for steelhead.  
Impaired quality and extent of habitat connectivity, as well as impaired water flow, are the 
stresses most limiting recovery of steelhead in the Petaluma River watershed. 
 

General Recovery Strategy 
In general, recovery strategies will focus on improving conditions and ameliorating stresses and 
threats discussed above, although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed.  Priority Recovery Actions: To improve the Poor and inadequate ratings of key 
habitat attribute indicators in the Petaluma River watershed.  Priority recovery actions in this 
watershed include: improving riparian and canopy, reducing the input of sand and silt, 
improving streamflows in tributaries, removing passage barriers, addressing water pollution 
problems, and increasing population numbers through supplementation efforts following 
significant habitat restoration to address the above issues.  San Antonio, Ellis, Adobe, Lynch, 
Lichau, and Willow Brook creeks are high priority areas for implementing the following recovery 
actions. 
 
Improve Canopy Cover and Riparian Recruitment 
Improving riparian composition and structure would increase stream shading and improve LWD 
recruitment and result in increases in instream shelter for juvenile steelhead. Practices to improve 
riparian condition include native riparian planting, development and enforcement of riparian 
buffers, livestock exclusion fencing, and aligning stream maintenance objectives with riparian 
conservation objectives.  
 
Address Upslope Sediment Sources 
Existing problem roads and active erosion sites should be evaluated, prioritized, and addressed 
as part of a comprehensive sediment reduction and transportation plan for the entire Petaluma 
River basin. Future road construction should utilize BMPs to prevent alteration of hydrologic 
processes, sediment transport, and fish passage, and avoid or minimize construction of roads 
within riparian zones. 
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Increase Instream Habitat Complexity   
Shelter ratings should be improved within poor quality reaches of all tributaries.  In stable 
reaches, adding LWD or boulder structures will improve the habitat complexity of existing pool 
habitats where shelter components are currently comprised of small wood and aquatic 
vegetation.  In unstable channel reaches, restoration efforts should implement wood/boulder 
structures into degraded reaches where shelter components are currently comprised of undercut 
banks to increase pool frequency and volume. Expanding opportunities for adult spawning and 
resting habitats, such as staging pools for resting, and trapping of spawning gravels for spawning, 
is specifically recommended throughout the mainstem and higher order  tributary stream 
reaches.  
 
Protect Riparian Corridors and Refugia Areas 
Existing riparian corridors should be protected, and where opportunity exists, riparian buffers 
should be widened and/or floodplain areas lowered to benefit wintertime rearing. Rural 
residential expansion should be discouraged, especially in lowland agricultural zones, and except 
where the County General Plan elements are protective enough to offset impacts. Conservation 
easements to protect riparian resources have been useful and should be implemented further to 
re-establish riparian corridors. Restoration of riparian corridors through the purchase of 
easements from willing landowners, removal of levees, and expansion of stream corridors, 
through both natural meandering processes and re-vegetation with native species appropriate to 
the area, would aid sediment transport, channel processes and perhaps reduce the need for 
dredging.  
 
Serious consideration should be focused on addressing the ongoing maintenance costs, property 
damage, and habitat impacts related to flood control structures in the watershed. Future projects 
should be vetted through a process of increased regulatory oversight to ensure flood control 
projects are designed to achieve long-term hydraulic, geomorphic, and ecological sustainability.   
One method would be for permitting agencies to require an interagency review team to review 
project designs.  This approach has already gathered momentum in the San Francisco Bay region, 
under the auspices of the Flood Control 2.0 Project which could be used as an example for future 
projects in the Bay.  In addition, as of 2007, the Army Corps of Engineers is required to have a 
third party peer review of their flood control designs. This would be a beneficial requirement for 
non-Federal projects as well.  Existing flood control structures should be assessed and 
reconfigured based on an integrative review of river science, fluvial geomorphology, hydraulic 
engineering, and wildlife ecology.  
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Improving distribution of livestock to reduce prolonged concentrated utilization of grassland and 
riparian areas and to provide periods of rest for improved grassland is recommended. Confining 
livestock out of riparian corridors is a high priority for the basin. Projects to limit access by 
livestock in any riparian areas where livestock currently have access should be implemented, 
either independently or as part of cooperative restoration projects. Existing and future 
agricultural practices should follow accepted BMPs such as those of the Fish Friendly Farming 
program to protect and enhance salmonid resources and water quality. A programmatic 
approach to funding and regulatory hurdles could be explored with NRCS or the local RCD. 
 
Increase Abundance and Prevent Extirpation 
Consider and evaluate the role of a conservation hatchery or hatchery stocking within the 
Petaluma River basin, as part of a program for the larger Interior San Francisco Bay diversity 
stratum.  Such a program would preserve the remaining genetic and phenotypic characteristics 
that promote life history variability through a captive broodstock, supplementation, or rescue 
rearing program, and reduce the short-term or immediate risk of extinction.  Evaluate the 
feasibility of using the existing UACGHS hatchery facility for such a program.  
 
Protect Natural Seasonal and Summer Hydrologic Conditions 
Protecting and enhancing summer baseflows will increase the extent of summer rearing habitat 
in most Petaluma River tributaries.  Maximizing opportunities for aquifer recharge encourages 
efficient water use, and establishing guidelines that ensure adequate summer baseflows should 
be developed and implemented.  In order to successfully implement strategies that will protect 
and enhance summer baseflows, future investigation evaluating groundwater/surface water 
interaction needs to occur. Streamflow monitoring should also be conducted in the basin.  
 
Improve Fish Passage 
Assessing and removing barriers will greatly improve the current access to quality habitat for 
steelhead in the Petaluma River watershed.  Improving or removing fish passage barriers on 
priority streams (such as Lynch and Adobe Creeks for example),  to gain access to upstream 
higher value habitat, may be the most effective recovery strategy available when compared to 
rehabilitating degraded habitat conditions through the lowland urban corridor.  A 
comprehensive barrier assessment should be conducted for the basin which would prioritize and 
evaluate the quality and quantity of habitat made available from each barrier treatment.  
 
 
 
 
 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Petaluma River 778



Improve the Quality and Extent of the Estuary 
A limiting factors assessment should be conducted in the estuary to determine the current and 
future potential habitat conditions for rearing juvenile and smolt salmonids. Levee breaching and 
restoring tidal flow in strategic locations may increase the quantity of available estuarine habitat, 
while rehabilitating and reclaiming historic tidal wetland/slough habitat could greatly improve 
the quality of estuarine habitat for rearing steelhead.  
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        CCC Steelhead Petaluma River CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

0% of streams/ 
IP-km (>30% 
Pools; >20% 
Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-Km to 

74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-Km to 

74% of IP-km Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined     
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      Sediment Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

<1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Poor 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

44% streams/ 
48 % IP-km 
(>50% stream 
average scores 

 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

50% to 74% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

75% to 89% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

>90% of 
streams/ IP-Km 
(>49% of pools 
are primary 
pools) 

11% streams/ 
4% IP-km (>49% 
of pools are 
primary pools) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

0% of streams/ 
IP-km (>30% 
Pools; >20% 
Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.94 
Diversions/10 
IP-km 

Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-Km 
or <16 IP-Km 
accessible* 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-Km to 

90% of IP-km Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% streams/ 
63% IP-km 
(>70% average 
stream canopy) 

Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

44% streams/ 
48 % IP-km 
(>50% stream 
average scores 

 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

50-74% IP-km 
(<20 C MWMT) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

    
  

  Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 <0.2 Fish/m^2 Poor 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

75-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>30% Pools; 
>20% Riffles) 

0% of streams/ 
IP-km (>30% 
Pools; >20% 
Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-Km to 

90% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

44% streams/ 
48 % IP-km 
(>50% stream 
average scores 

 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

 <50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Poor 
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5 Smolts Condition Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.94 
Diversions/10 
IP-km 

Good 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-Km to 

74% of IP-km Fair 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

50-74% IP-km 
(>6 and <14 C) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

6.034% of 
Watershed in 
Impervious 
Surfaces 

Fair 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

16% of 
Watershed in 
Agriculture 

Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

27% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

Fair 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

3.5 
Miles/Square 
Mile 

Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

2.8 
Miles/Square 
Mile 

Poor 
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           CCC Steelhead Petaluma River CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts Watershed Processes 
Overall Threat 

Rank 
  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Medium Medium Medium Medium Medium Medium 
2 Channel Modification High High High High Medium Medium High 
3 Disease, Predation and Competition Low Not Specified Medium Low Low Low Low 
4 Hatcheries and Aquaculture        
5 Fire, Fuel Management and Fire Suppression Low Low Low Not Specified Low Low Low 
6 Fishing and Collecting Medium Not Specified Low Not Specified Low Not Specified Medium 
7 Livestock Farming and Ranching Medium High High Medium Low Medium High 
8 Logging and Wood Harvesting Low Low Low Low Low Low Low 
9 Mining Low Not Specified Low Not Specified Medium Low Low 

10 Recreational Areas and Activities Not Specified Not Specified Not Specified Not Specified Not Specified Low Low 
11 Residential and Commercial Development Medium Medium High Medium Low High High 
12 Roads and Railroads High High Medium Medium Medium Medium High 
13 Severe Weather Patterns Medium Low Medium Low Medium Medium Medium 
14 Water Diversion and Impoundments Medium Low High Low Medium Low Medium 
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Petaluma River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

PR-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-1.1.1
Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

PR-CCCS-
1.1.1.1 Action Step Estuary

Develop Estuary Enhancement Projects to improve rearing habitat for juveniles and 
smolts (eg. habitat features such as LWD, vegetative cover, deeper habitat, etc.) 2 5 NBWA, SFEI

PR-CCCS-
1.1.1.2 Action Step Estuary

Support a salmonid limiting factors assessment in San Pablo Bay (CDFG 2004) and 
the Petaluma River Marsh. 2 5 NBWA, SFEI

PR-CCCS-
1.1.1.3 Action Step Estuary

Per a completed limiting factors assessment, and utilizing adaptive management 
guidelines, develop restoration projects in areas which have high value physical and 
chemical properties for rearing salmonids 1 15 NBWA, NMFS

PR-CCCS-
1.1.1.4 Action Step Estuary

Restore estuarine wetlands and sloughs, and improve prey abundance by increasing 
shoreline perimeter and planting native emergent and riparian species to improve 
foraging and cover. 2 10

CDFW, NBWA, Private 
Landowners

PR-CCCS-
1.1.1.5 Action Step Estuary

Enhance existing estuarine, tidal wetlands by eliminating, or at least controlling, 
highly invasive non-native plants such as Lepidium. 2 10

CDFW, Marin Audubon 
Society, NBWA 

PR-CCCS-
1.1.1.6 Action Step Estuary

Improve estuarine water quality by identifying and remediating upstream pollution 
sources which contribute to poor water quality conditions in the estuary 2 20

City of Petaluma, NBWA, 
RCD, Sonoma County, 
Sonoma County Water 
Agency, Sonoma RCD

PR-CCCS-
1.1.1.7 Action Step Estuary

Minimize future encroachment of landuse (agricultural, residential, industrial and 
commercial) into floodplain areas of the estuary 1 5

CDFW, City of Petaluma, 
NBWA, RWQCB, Sonoma 
County, USACE

PR-CCCS-
1.1.1.8 Action Step Estuary

Evaluate the effect of nearby landuse practices and development structures which 
may impair or reduce the historical tidal prism and other estuarine functions and 
implement improvements 3 10

City of Petaluma, NBWA, 
SFEI, Sonoma County

PR-CCCS-
1.1.1.9 Action Step Estuary

Evaluate alterations to river mouth dynamics and implement changes to restore 
natural function 2 10

CDFW, NBWA,  NMFS, 
USACE

PR-CCCS-
1.1.1.10 Action Step Estuary

Evaluate water quality conditions (salinity, dissolved oxygen, temperature) in 
potential steelhead estuary rearing areas. 3 10 NBWA, UACG

PR-CCCS-
1.1.1.11 Action Step Estuary

Identify and provide recommendations for potential rehabilitation sites that have 
been altered by dredging and diking. 3 25 CDFW, NMFS, NBWA

PR-CCCS-
1.1.1.12 Action Step Estuary

Identify locations to install habitat complexity features to enhance steelhead estuary 
rearing conditions. 2 10

CDFW, NBWA, NMFS, 
Sonoma RCD

PR-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-2.1.1
Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

PR-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Encourage willing landowners to restore historical floodplains or offchannel habitats 
through conservation easements, etc. 3 25

City of Petaluma, NBWA, 
Sonoma County, Sonoma RCD

PR-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 1 40

City of Petaluma, Private 
Landowners, NBWA, Sonoma 
County, Sonoma RCD

PR-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Support landowners in developing projects to improve channel conditions and 
restore natural channel geomorphology, including side channels and dense 
contiguous riparian vegetation (CDFG 2004). Improve conditions to re-create, and 
restore alcove, backwater, or perennial pond habitats where channel modification 
has resulted in decreased shelter, LWD frequency, and habitat complexity, develop 
and implement site specific plans to improve these conditions to re-create, and 
restore alcove, backwater, or perennial pond habitats. 1 40

City of Petaluma, NBWA, 
Private Landowners, Sonoma 
County, Sonoma RCD

PR-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Identify areas where floodplain connectivity can be re-established in low gradient 
response reaches 1 10

City of Petaluma, NBWA, 
NMFS, Private Landowners, 
Sonoma County, Sonoma RCD

PR-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-3.1.1
Recovery 
Action Hydrology Improve flow conditions 

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PR-CCCS-
3.1.1.1 Action Step Hydrology

Identify flow requirements that support adult steelhead immigration from and juvenile 
emigration to San Pablo Bay  3 5

CDFW, NBWA, NMFS, 
Sonoma RCD

PR-CCCS-
3.1.1.2 Action Step Hydrology Assess and reduce redd scour to improve egg incubation/emergence survival. 2 10

City of Petaluma, NBWA, 
Private Landowners, Sonoma 
County, Sonoma RCD

PR-CCCS-
3.1.1.3 Action Step Hydrology Access and reduce dewatering and stranding conditions. 2 5

City of Petaluma, NBWA, 
Private Landowners, Sonoma 
County, Sonoma RCD

PR-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-5.1.1
Recovery 
Action Passage Modify or remove physical barriers to passage

PR-CCCS-
5.1.1.1 Action Step Passage

Conduct a systematic culvert assessment on county roads within the watershed, and 
prioritize culverts for replacement, upgrade and retrofit. 1 5

City of Petaluma, NBWA, 
Sonoma County, Sonoma 
RCD, UACG

PR-CCCS-
5.1.1.2 Action Step Passage

Evaluate private crossings identified in the CDFW Habitat Inventories, conduct 
culvert assessments, and prioritize culverts for replacement, upgrade and retrofit. 1 5

City of Petaluma, NBWA, 
Private Landowners, Sonoma 
County, Sonoma RCD

PR-CCCS-
5.1.1.3 Action Step Passage

Replace, retrofit and upgrade culverts according to completed surveys identified 
above. 1 5

City of Petaluma, NBWA, 
Private Landowners, Sonoma 
County, Sonoma RCD

PR-CCCS-
5.1.1.4 Action Step Passage

Modify or remove man made physical passage barriers to the extent that all current 
and potential high value habitat is accessible to spawning adults and rearing  juvenile 
steelhead. 1 5

City of Petaluma, NBWA, 
Private Landowners, Sonoma 
County, Sonoma RCD

PR-CCCS-
5.1.1.5 Action Step Passage

Evaluate, develop, and implement fish passage features to enhance passage 
conditions in Adobe Creek at the Adobe Road Crossing and the boulder structure 
spanning the creek in the lower reach of Adobe Creek. Recommend and determine 
maintenance requirements and responsibility. 1 5

City of Petaluma, NBWA, 
Sonoma County, Sonoma 
County Water Agency, UACG

PR-CCCS-
5.1.1.6 Action Step Passage Relocate or modify the gas/water line crossing on Adobe Creek at Sartori Road. 1 5

City of Petaluma, NBWA, 
Sonoma County, UACG

PR-CCCS-
5.1.1.7 Action Step Passage

Conduct ground surveys to determine if there is an appreciable quantity/quality of 
historic habitat partially or completely blocked in the headwaters of Adobe, Lichau 
and Washington Creeks. 2 5

CDFW, City of Petaluma, 
NBWA, NMFS, UACG

PR-CCCS-
5.1.1.8 Action Step Passage Design and install appropriate fishways. 1 5

CDFW, NBWA,  NMFS,  
Sonoma County Water 
Agency, Sonoma RCD

PR-CCCS-
5.1.1.9 Action Step Passage

Modify or remove all passage impediments identified to the extent that 1ft of depth is 
achieved at 25 cfs. 2 10

City of Petaluma, NBWA, 
Sonoma County, Sonoma 
County Water Agency

PR-CCCS-
5.1.1.10 Action Step Passage

Evaluate and modify fish passage impediments on Adobe, Lynch and Washington 
Creeks at the confluence with the Petaluma River 1 5

City of Petaluma, NBWA, 
Sonoma County, Sonoma 
County Water Agency, UACG

PR-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-6.1.1
Recovery 
Action

Habitat 
Complexity Increase large wood frequency

PR-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase large wood frequency in 75% of streams within the watershed to improve 
conditions for adults, and winter/summer rearing juveniles. 2 10

CDFW, City of Petaluma, 
NBWA, Private Landowners, 
Sonoma County, Sonoma RCD

PR-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>6 key LWD pieces/100 meters) in 
select reaches of Lynch, Willow Brook, Lichau, Washington, Adobe, and Ellis 
Creeks 2 10

CDFW, City of Petaluma, 
NBWA, NOAA RC, Private 
Landowners, Sonoma County, 
Sonoma RCD
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CommentRecovery PartnerAction ID Level

Targeted 
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Threat Action Description
Priority 
Number

Action 
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PR-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Increase LWD frequency to optimal conditions (>2 key LWD pieces/100 meters) in 
middle and upper reaches of San Antonio Creek and Petaluma River 2 10

CDFW, City of Petaluma, 
Marin RCD, NBWA, NOAA 
RC, Private Landowners, 
Sonoma County, Sonoma RCD

PR-CCCS-6.1.2
Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

PR-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase primary pool frequency in 75% of streams within the  watershed to improve 
conditions for adults, and summer/winter juveniles. 3 20

CDFW, City of Petaluma, 
NBWA, NOAA RC, Private 
Landowners, Sonoma County, 
Sonoma RCD

PR-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Increase primary pool frequency to achieve optimal conditions (>40% of pools meet 
primary pool criteria (>2.5 feet deep in 1st and 2nd order streams; >3 feet in third 
order or larger streams)) in select reaches of Lynch, Willow Brook, Lichau, 
Washington, Adobe, and Ellis Creeks and middle and upper reaches of San Antonio 
and Petaluma River 2 10

CDFW, City of Petaluma, 
Marin RCD, NBWA, NOAA 
RC, Private Consultants, 
Private Landowners, Sonoma 
County, Sonoma RCD

PR-CCCS-6.1.3
Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)

PR-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity Increase the frequencies of riffles in 75% of the streams within the  watershed. 2 10

CDFW, City of Petaluma, 
NBWA, NOAA RC, Private 
Consultants, Private 
Landowners, Sonoma County, 
Sonoma RCD

PR-CCCS-
6.1.3.2 Action Step

Habitat 
Complexity

Increase riffle frequency to 20% by converting flatwater habitats (glides, runs, etc.) 
utilizing boulders and log structures in select reaches of Lynch, Willow Brook, 
Lichau, Washington, Adobe, and Ellis Creeks and middle and upper reaches of San 
Antonio and Petaluma River 2 5

CDFW, City of Petaluma, 
Marin RCD, NBWA,  NOAA 
RC, Private Consultants, 
Private Landowners, Solano 
County, Sonoma RCD

PR-CCCS-6.1.4
Recovery 
Action

Habitat 
Complexity Improve shelter rating

PR-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Increase shelter ratings to optimal conditions (>80 pool shelter value) in all reaches 
of Lynch, Willow Brook, Lichau, Washington, Adobe, and Ellis Creeks and middle 
and upper reaches of San Antonio and Petaluma River 2 10

CDFW, City of Petaluma, 
Marin RCD, NBWA,  NOAA 
RC, Private Landowners, 
Sonoma County, Sonoma RCD

PR-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-7.1.1
Recovery 
Action Riparian Improve canopy cover and species composition

PR-CCCS-
7.1.1.1 Action Step Riparian

Increase tree diameter within 55% of watershed to achieve optimal riparian forest 
conditions (55 - 69% Class 5 & 6 tree) 3 20

CDFW, City of Petaluma, 
NBWA, Private Landowners, 
Sonoma County, Sonoma 
County Water Agency, 
Sonoma RCD

PR-CCCS-
7.1.1.2 Action Step Riparian

Plant native riparian species and native conifers/hardwoods throughout riparian 
zones within Lynch, Willow Brook, Lichau, Washington, Adobe, and Ellis Creeks and 
middle and upper reaches of San Antonio and Petaluma River portions of the 
watershed to increase overall tree diameter 2 10

CDFW, City of Petaluma, 
NBWA, NOAA RC, Private 
Landowners, Sonoma County, 
Sonoma County Water Agency

PR-CCCS-7.2 Objective Riparian Address the inadequacy of existing regulatory mechanisms

PR-CCCS-7.2.1
Recovery 
Action Riparian Improve canopy cover and species composition

PR-CCCS-
7.2.1.1 Action Step Riparian

Increase the width of riparian corridors to 100' to allow multi-age stands of native 
trees and shrubs, and eventual recruitment of LWD 3 25

City of Petaluma, NBWA, 
Sonoma County

PR-CCCS-
7.2.1.2 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers throughout the watershed (CDFG 2004). 3 25

CDFW, City of Petaluma, 
Friends of the Petaluma River, 
Land Trusts, Marin RCD, 
NBWA, Sonoma County, 
Sonoma RCD
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PR-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-8.1.1
Recovery 
Action Sediment Improve instream gravel quality 

PR-CCCS-
8.1.1.1 Action Step Sediment

Reduce embbeddness levels to the extent that 75% to 90% of streams within the 
watershed meet optimal criteria (>50% stream average scores of 1 & 2). 2 10

CDFW, City of Petaluma, 
NBWA, Private Landowners, 
Sonoma County, Sonoma RCD

PR-CCCS-
8.1.1.2 Action Step Sediment

Conduct instream and upslope sediment source surveys in Lynch, Willow Brook, 
Lichau, Washington, and Ellis Creeks and middle and upper reaches of San Antonio 
and Petaluma River) to identify existing sources of high sediment yield using 
accepted protocols and implement recommendations. 2 10

Marin County, Marin RCD, 
NBWA, Private Landowners, 
Sonoma County, Sonoma RCD

PR-CCCS-
8.1.1.3 Action Step Sediment

Implement recommendations of completed sediment source surveys in the 
watershed (See ROADS for specific actions) 2 5

CDFW, City of Petaluma, 
Marin County, Marin RCD, 
NBWA, Private Landowners, 
Sonoma County, Sonoma RCD

PR-CCCS-
8.1.1.4 Action Step Sediment

Increase the quantity and distribution of spawning gravels in 50% of streams within 
the watershed 2 10

CDFW, City of Petaluma, 
NBWA, Marin RCD, Sonoma 
County, Sonoma RCD

PR-CCCS-
8.1.1.5 Action Step Sediment

Develop habitat enhancement projects to establish additional riffle habitat and import 
spawning gravel from mining operations in the basin to select reaches of Lynch, 
Willow Brook, Lichau, Washington, Adobe, and Ellis Creeks and middle and upper 
reaches of San Antonio and Petaluma River 2 5

CDFW, NBWA, NMFS, NOAA 
RC, Private Landowners, 
Sonoma RCD, Trout Unlimited

PR-CCCS-10.1 Objective Water Quality
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

PR-CCCS-
10.1.1.1 Action Step Water Quality

Monitor temperature to improve rearing conditions for juvenile and smolts to 
determine baseline conditions and judge the efficacy of restoration actions. High 
priority streams to monitor and evaluate temperature include tributary and mainstem 
reaches within Lynch, Willow Brook, Lichau, Washington, Adobe, and Ellis Creeks 
and middle and upper reaches of San Antonio and Petaluma River. 3 5

NBWA, Sonoma County Water 
Agency, UACG

PR-CCCS-
10.1.1.2 Action Step Water Quality

Plant native vegetation to promote streamside shade: increase the canopy by 
planting native species where shade canopy is not at acceptable levels in select 
reaches of  High priority streams include tributary and mainstem reaches within San 
Antonio, Washington, Adobe, Lynch, Lichau, Willow Brook,  and Ellis Creeks and 
middle and upper reaches of Petaluma River. 2 20

CDFW, Marin RCD, NBWA, 
NMFS, NOAA RC, NRCS, 
Private Landowners, Sonoma 
RCD

PR-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream water quality conditions

PR-CCCS-
10.1.2.1 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to toxicity 
and turbidity. 3 5

NBWA, NMFS, Private 
Landowners, RWQCB, 
Sonoma RCD

PR-CCCS-
10.1.2.2 Action Step Water Quality

Install continuous water quality monitoring stations in High priority streams include 
tributary and mainstem reaches within Lynch, Willow Brook, Lichau, Washington, 
Adobe, and Ellis Creeks and middle and upper reaches of San Antonio and 
Petaluma River 2 5

NBWA, NMFS, Private 
Landowners, RWQCB

PR-CCCS-
10.1.2.3 Action Step Water Quality

Work with livestock and ranch owners to implement BMP's to control sediment and 
nitrates 3 20

NBWA, NRCS, Private 
Landowners, RCD

PR-CCCS-
10.1.2.4 Action Step Water Quality

Install bollards at fire hydrants that are in close proximity to streams to prevent 
hydrants from being hit and discharging chlorinated water into the streams. 2 10

CalFire, Counties, Local Fire 
Departments,

PR-CCCS-11.1 Objective Viability
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria
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PR-CCCS-
11.1.1.1 Action Step Viability

Support United Anglers Casa Grande Hatchery with monitoring of target life stages 
in the watershed.    2 10

CDFW, NBWA, NMFS, 
Sonoma County Water 
Agency, Trout Unlimited, UC 
Extension

PR-CCCS-
11.1.1.2 Action Step Viability

Evaluate utilizing the United Anglers Casa Grande Hatchery to supplement the 
existing steelhead population. 2 5 CDFW, NBWA, NMFS, UACG

PR-CCCS-
11.1.1.3 Action Step Viability Conduct habitat and sediment characteristics monitoring. 2 60

CDFW, Marin RCD, MMWD, 
NBWA, NMFS, Sonoma 
County Water Agency

PR-CCCS-
11.1.1.4 Action Step Viability Conduct habitat surveys to monitor change in key habitat variables 1 10 CDFW, NBWA, NMFS, UACG

PR-CCCS-
11.1.1.5 Action Step Viability

Assess habitat conditions in tributaries of Adobe,  Lichau and Willow Brook Creeks. 
Re-assess habitat conditions in upper Adobe, upper Lynch, Ellis and San Antonio  
Creek and their tributaries. Conduct outreach utilizing existing and broad 
partnerships to expand landowner access prior to survey. 2 5 CDFW, NBWA, NMFS, UACG

PR-CCCS-12.1 Objective Agriculture
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

PR-CCCS-
12.1.1.1 Action Step Agriculture

Avoid or minimize the removal of large wood and other shelter components from the 
stream system 2 100

NBWA, NRCS, Private 
Landowners, RCD, Sonoma 
RCD

PR-CCCS-
12.1.1.2 Action Step Agriculture

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to provide future recruitment of large wood and 
other shelter components.  Preserve snags, leave downed wood on the banks or in 
the stream, and encourage multi-age stands within existing corridors 2 20

Marin RCD, NBWA, NRCS, 
Private Landowners, Sonoma 
County Water Agency, 
Sonoma RCD

PR-CCCS-
12.1.1.3 Action Step Agriculture

Encourage landowners to implement restoration projects as part of their ongoing 
practices in priority stream reaches and where habitat is in poor or fair condition. 2 20

Marin RCD, NBWA, Private 
Landowners, Sonoma RCD

PR-CCCS-
12.1.1.4 Action Step Agriculture

Implement programs to purchase land/conservation easements to encourage the re-
establishment and/or enhancement of natural riparian communities. 3 25

Marin RCD, NBWA, Sonoma 
County, Sonoma RCD

PR-CCCS-
12.1.1.5 Action Step Agriculture

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 2 10

CDFW, Farm Bureau, Marin 
RCD, NBWA, NMFS, Private 
Landowners, RCD, Sonoma 
RCD

PR-CCCS-
12.1.2

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

PR-CCCS-
12.1.2.1 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 3 10

CDFW, Marin RCD, NBWA, 
NMFS, NRCS, Private 
Landowners, Sonoma RCD

PR-CCCS-
12.1.2.2 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to address sediment 
source reduction, riparian habitat, forest health, and restoration. 2 10

CDFW, Farm Bureau, Marin 
RCD, NBWA, NMFS, NRCS, 
Private Landowners, Sonoma 
RCD

PR-CCCS-
12.1.2.3 Action Step Agriculture Assess the effectiveness of erosion control measures throughout the winter period. 3 20

CDFW, Marin RCD, NBWA, 
NMFS, NRCS, Private 
Landowners, Sonoma RCD

PR-CCCS-
12.1.2.4 Action Step Agriculture

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels (see Roads for specific 
actions/areas) 2 5

CDFW, Marin RCD, NBWA, 
Private Landowners, Sonoma 
RCD

PR-CCCS-12.2 Objective Agriculture Address the inadequacy of existing regulatory mechanisms
PR-CCCS-
12.2.1

Recovery 
Action Agriculture Prevent or minimize impairment to stream hydrology (impaired water flow)

PR-CCCS-
12.2.1.1 Action Step Agriculture

Promote off-channel storage to reduce impacts of water diversion during the spring 
and summer (e.g. diversion during winter high flow). 2 20

Marin RCD, NBWA, NMFS, 
NRCS, Private Landowners, 
Sonoma RCD, UC Extension
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PR-CCCS-
12.2.1.2 Action Step Agriculture

Encourage use of BMP's for irrigation (cover crop, drip) and frost protection (wind 
machines, cold air drains, heaters, or micro-sprayers) which  eliminate or minimize 
water use 3 20

Marin RCD, NBWA, NRCS, 
Private Landowners, Sonoma 
RCD

PR-CCCS-
12.2.1.3 Action Step Agriculture

Pursue opportunities to acquire or lease water, or acquire water rights from willing 
sellers, for steelhead recovery purposes. Develop incentives for water right holders 
to dedicate instream flows for the protection of steelhead (Water Code § 1707). 2 10

CDFW, Marin RCD, 
MCRRFCD, MMWD, NBWA, 
RWQCB, Sonoma RCD

PR-CCCS-
12.2.2

Recovery 
Action Agriculture Prevent or minimize impairment to water quality (impaired stream temperature)

PR-CCCS-
12.2.2.1 Action Step Agriculture

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do 2 5

City Planning, NBWA, NMFS, 
RWQCB

PR-CCCS-
12.2.2.2 Action Step Agriculture

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage increased involvement and 
support existing landowners who conduct operations in a manner compatible with 
CCC steelhead recovery priorities. 2 10

CDFW, Farm Bureau, Marin 
RCD, NBWA, NMFS, NRCS, 
Private Landowners, Sonoma 
RCD

PR-CCCS-
12.2.2.3 Action Step Agriculture

Streamline permit processing where landowners are conducting actions aligned with 
recovery priorities. 2 5

CDFW, Marin RCD, NBWA, 
NMFS, NRCS, Sonoma RCD, 
SWRCB, USACE

PR-CCCS-
12.2.2.4 Action Step Agriculture Increase setbacks of existing agricultural activities from the top of bank to 100' 2 25

City Planning, Marin County, 
Marin RCD, NBWA, NRCS, 
Sonoma County, Sonoma RCD

PR-CCCS-
12.2.3

Recovery 
Action Agriculture Prevent or minimize impairment to riparian species composition and structure

PR-CCCS-
12.2.3.1 Action Step Agriculture Utilize native plants when landscaping and discourage the use of exotic invasives 2 20

Marin RCD, NBWA, Private 
Landowners, Sonoma RCD, 
UC Extension

PR-CCCS-13.1 Objective
Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

PR-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Ensure that all future channel designs for flood conveyance incorporate features that 
enhance steelhead migration under high and low flow conditions. 1 50

CDFW, Marin County, NBWA, 
NMFS, Sonoma County, 
USACE

PR-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to stream hydrology (impaired water flow)

PR-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Conduct rehabilitation activities that enhance modified and engineered channels, 
floodplains and marshes to extend the duration of spring and summer streamflow. 1 10

Marin County, NBWA, NMFS, 
Sonoma County

PR-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

PR-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Ensure future channel modification activities  prevent or minimize impediments to the 
creation, or blocking access to, off channel habitat used by salmonids as refuge and 
winter rearing habitat during high stream flows. 1 20

Marin County, NBWA, NMFS, 
Sonoma County, USACE

PR-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Ensure that all future levees or similar flood control projects incorporate setbacks 
that allow the river to respond to natural geomorphic processes and remain in 
equilibrium.  Minimally, setbacks should accommodate a 100 year event. 1 25

Marin County, NBWA, NMFS, 
Sonoma County, USACE

PR-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Rehabilitate conditions to re-create, and restore alcove, backwater, or seasonal off-
channel habitats in low gradient floodplain reaches of the main stem Petaluma River. 1 10

Marin County, NBWA, Sonoma 
County, USACE

PR-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

PR-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to improve these conditions.  Consider flow rates and discharges when 
designing LWD and shelter enhancement features.  1 10

CDFW, Marin County, Marin 
RCD, NBWA, NMFS, Sonoma 
County, Sonoma RCD
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Petaluma River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PR-CCCS-
13.1.4.2 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter 
flows.(see FLOODPLAIN for specific actions). 1 10

CDFW, Marin County, NBWA, 
NOAA RC, NRCS, Private 
Landowners, Sonoma County, 
USACE

PR-CCCS-
13.1.4.3 Action Step

Channel 
Modification

Existing flood control structures should be assessed and reconfigured based on an 
integrative review of river science , fluvial geomorphology, hydraulic engineering, 
and wildlife ecology. 1 10

CDFW, Marin County, NBWA, 
NOAA RC, NRCS, Private 
Landowners, Sonoma County, 
USACE

PR-CCCS-13.2 Objective
Channel 
Modification Address the inadequacy of existing regulatory mechanisms

PR-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

PR-CCCS-
13.2.1.1 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or 
alternatives that minimize impacts to salmon habitat. Institute a interagency review 
team review process for reviewing projects. 1 20

CDFW, Marin County, NBWA, 
NMFS, Sonoma County, 
USACE

PR-CCCS-
13.2.1.2 Action Step

Channel 
Modification

Channel modifying projects should be designed to ensure potential effects to CCC 
steelhead habitat are fully minimized or mitigated, and where possible, existing poor 
conditions should be remediated. 1 10

CDFW, NBWA, NMFS, 
USACE

PR-CCCS-
13.2.1.3 Action Step

Channel 
Modification

Using existing laws and permitting processes, ensure all future and, where feasible, 
existing channels designed for flood conveyance incorporate features that enhance 
steelhead migration under high and low flow conditions. 1 20 NBWA, NMFS, USACE

PR-CCCS-
13.2.1.4 Action Step

Channel 
Modification

Evaluate design alternatives to riprap bank repairs.  Where riprap is necessary, 
evaluate integration of other habitat-forming features – including large woody debris 
to ensure improved habitat at the restoration site. 2 20

CDFW, NBWA, NMFS, 
USACE

PR-CCCS-
13.2.1.5 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. carefully evaluate feasibility 
where critical infrastructure is located) for bank hardening projects. 2 20

CDFW, Marin RCD, NBWA, 
NMFS, Sonoma RCD, USACE

PR-CCCS-
13.2.1.6 Action Step

Channel 
Modification

Encourage cities and counties to modify their regulatory and planning  processes to 
discourage and minimize new construction of permanent infrastructure that will 
adversely affect watershed processes, particularly within the 100-year flood prone 
zones in all historical CCC steelhead watersheds. 1 20

City Planning, Marin County, 
NBWA, Sonoma County, 
USACE

PR-CCCS-
13.2.1.7 Action Step

Channel 
Modification

Local agencies should develop large woody debris retention programs and move 
away from the practice of removing instream large woody debris under high flow 
“emergencies”. 2 20

City Planning, Marin County, 
NBWA, Sonoma County, 
Sonoma County Water Agency

PR-CCCS-17.1 Objective Hatcheries
Address other natural or manmade factors affecting the species continued 
existence

PR-CCCS-
17.1.1

Recovery 
Action Hatcheries Prevent or minimize reduced density, abundance, and diversity

PR-CCCS-
17.1.1.1 Action Step Hatcheries

Evaluate the role of a conservation hatchery or rescue rearing program within the 
Petaluma Basin, as part of a program for the larger interior SF Bay diversity stratum. 2 1 CDFW, NBWA, NMFS

PR-CCCS-
17.1.1.2 Action Step Hatcheries

Develop a Technical working group which provides input, recommendations to 
evaluate the Casa Grande High School fish hatchery in the context of recovery of 
the Petaluma River basin and it's role within the larger Interior SF Bay Diversity 
Strata. 2 3 CDFW, NBWA, NMFS, UACG

PR-CCCS-
17.1.1.3 Action Step Hatcheries

Implement stocking and hatchery recommendations of the Technical working group, 
together with United Anglers, and CGHS, with oversight provided by CDFW and 
NMFS 2 4 CDFW, NBWA, NMFS, UACG

PR-CCCS-18.1 Objective Livestock
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

PR-CCCS-
18.1.1.1 Action Step Livestock

Establish conservative residual dry matter (RDM) target per acre that ensures area 
is not overgrazed with 1000 lbs RDM (residual dry matter)/acre left at end of grazing 
season. Remove cattle from pasture before soils dry out. 3 25

Marin RCD, NBWA, NRCS, 
Private Landowners, Sonoma 
RCD

PR-CCCS-
18.1.1.2 Action Step Livestock

To minimize gully initiation, grazing should be kept at relatively low intensities on 
steeper slopes 2 60

Marin RCD, NBWA, NRCS, 
Sonoma RCD
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Petaluma River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PR-CCCS-
18.1.1.3 Action Step Livestock

Aid landowners willing to fence off riparian areas with development of offstream 
alternative water sources 2 30

Marin RCD, NBWA, NRCS, 
Sonoma RCD

PR-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure

PR-CCCS-
18.1.2.1 Action Step Livestock

Support grazing practices that minimize impacts to riparian and instream habitat: 
livestock exclusion, rotational grazing, etc. 2 60

Marin RCD, NBWA, Sonoma 
RCD

PR-CCCS-
18.1.2.2 Action Step Livestock

Provide funding assistance to landowners willing to fence riparian and other 
sensitive areas (areas prone to erosion) to exclude cattle and sheep. Calf/cow 
operations should take first priority for riparian fencing programs over steer 
operations. 2 60

Marin RCD, NBWA, NRCS, 
Sonoma RCD

PR-CCCS-
18.1.2.3 Action Step Livestock

Encourage develop and fund riparian restoration projects to regain riparian corridors 
damaged from livestock and other causes. 2 30

Marin RCD, NBWA, NOAA 
RC, NRCS, Sonoma RCD

PR-CCCS-
18.1.2.4 Action Step Livestock

Manage rotational grazing to assist with the reduction of noxious weeds, improve soil 
conditions, and encourage groundwater recharge. 2 60

Marin RCD, NBWA, NRCS, 
Private Landowners,  Sonoma 
RCD

PR-CCCS-
18.1.2.5 Action Step Livestock

Where necessary, establish predetermined stream crossings when herding cattle 
between pastures. 2 60

Marin RCD, NBWA, NRCS, 
Private Landowners Sonoma 
RCD

PR-CCCS-22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

PR-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development Utilize native plants when landscaping and discourage the use of exotic invasives 3 60

NBWA, Private Landowners, 
UC Extension

PR-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Explore the use of conservation easements to provide incentives for private 
landowners to preserve riparian corridors 2 10

Land Trusts, NBWA, Private 
Landowners, RCD

PR-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

PR-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges. 3 100

City Planning, County Planning, 
NBWA, RWQCB

PR-CCCS-22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

PR-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

PR-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development Implement performance standards in Stormwater Management Plans. 3 25

County Planning, NBWA, 
RWQCB

PR-CCCS-
22.2.1.2 Action Step

Residential/
Commercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating 
steelhead. 2 25

County Planning, MMWD, 
NBWA,

PR-CCCS-
22.2.1.3 Action Step

Residential/
Commercial 
Development Enforce requirements of local regulations and riparian/wetland setbacks 2 10

City Planning, County Planning, 
NBWA

PR-CCCS-
22.2.1.4 Action Step

Residential/
Commercial 
Development

Municipalities and counties should investigate funding of larger detention devices in 
key watersheds with ongoing channel degradation or in sub-watersheds where 
impervious surface area > 10 percent. 3 25

County Planning, NBWA, 
RWQCB, Water Agencies

PR-CCCS-
22.2.1.5 Action Step

Residential/
Commercial 
Development

Encourage the use and provide incentives for rooftop water storage and other 
conservation devices 2 25

County Planning, NBWA, 
Private Landowners, RWQCB, 
Water Agencies

PR-CCCS-
22.2.1.6 Action Step

Residential/
Commercial 
Development

Develop legislation that will fund county planning for environmentally sound growth 
water supply development and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 2 25

City Planning, County Planning, 
NBWA
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Petaluma River, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PR-CCCS-
22.2.1.7 Action Step

Residential/
Commercial 
Development

New developments should include measures to minimize or prevent net increases in 
storm-water runoff, changes in flow durations, and magnitude of peak flow. 3 100

County Planning, NBWA, 
RWQCB, SWRCB

PR-CCCS-
22.2.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

PR-CCCS-
22.2.2.1 Action Step

Residential/
Commercial 
Development

Develop riparian setbacks/buffers where they do not currently occur, and enforce 
requirements of local regulations where they do 2 10

City Planning, County Planning, 
NBWA

PR-CCCS-
22.2.2.2 Action Step

Residential/
Commercial 
Development

Develop policy and guidelines that address land conversion and attempt to minimize 
conversion-related impacts within the aquatic environment. 3 25

City Planning, County Planning, 
NBWA, RWQCB, SWRCB

PR-CCCS-
22.2.2.3 Action Step

Residential/
Commercial 
Development

Identify areas at high risk of conversion, and develop incentives and alternatives for 
landowners that discourage conversion. 2 25

County Planning, NBWA, 
Private Landowners

PR-CCCS-
22.2.3

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to floodplain connectivity (impaired quantity and 
extent)

PR-CCCS-
22.2.3.1 Action Step

Residential/
Commercial 
Development

Encourage willing landowners to restore  floodplains and riparian zones as a means 
to reduce impacts of existing developments within these habitats.  2 15 CDFW, NBWA, RCD, RWQCB

PR-CCCS-
22.2.3.2 Action Step

Residential/
Commercial 
Development

Modify Federal, State, local processes, and County General Plans, to minimize new 
construction in undeveloped areas within the 100-year flood prone zone 1 60

California Department of Mines 
and Geology, CalTrans, City 
Planning, County Planning, 
NBWA, NMFS, Private 
Landowners, Public

PR-CCCS-
22.2.3.3 Action Step

Residential/
Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 2 60

City Planning, County Planning, 
NBWA

PR-CCCS-
22.2.3.4 Action Step

Residential/
Commercial 
Development

Work with counties to develop and implement ordinances to restrict subdivisions by 
requiring a minimum acreage limit for parcelization in concert with limits on water 
supply and groundwater recharge areas. 3 15 County Planning, NBWA, RCD

PR-CCCS-
22.2.3.5 Action Step

Residential/
Commercial 
Development

Design new developments to avoid or minimize impacts to unstable slopes, 
wetlands, riparian habitat, areas of high habitat value, and similarly constrained sites 
that occur adjacent to watercourses 3 60

County Planning, NBWA, 
Private Landowners, USACE

PR-CCCS-23.1 Objective
Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

PR-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess roads in priority streams including tributary and mainstem reaches within 
Lynch, Willow Brook, Lichau, Washington, Adobe, and Ellis Creeks and middle and 
upper reaches of San Antonio and Petaluma River to identify high priority and high 
sediment yield sources. 2 10

NBWA, Private Landowners, 
Public Works, RCD

PR-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s Implement results of existing sediment source surveys. 2 25

NBWA, Private Landowners, 
Public Works, RCD

PR-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 3 25

NBWA, Private Landowners, 
Public Works

PR-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Upgrade and decommission sites and road networks where appropriate. These 
actions include outsloping roads, ditch relief culverts, and installing rolling dips. 3 25

NBWA, Private Landowners, 
Public Works

PR-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Utilize best management practices for road construction, maintenance, management 
and decommissioning (e.g. Fishnet 4c County Roads Manual; Hagans & Weaver, 
1994; Sommarstrom, 2002; Oregon Department of Transportation, 1999). 3 25

NBWA, Private Landowners, 
Public Works

PR-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Utilize BMP's to reduce the lengths of ditches, increase the size of ditch relief 
culverts, or replace with rolling dips. 3 25

NBWA, Private Landowners, 
Public Works, RCD
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PR-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

PR-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 25

CalTrans, CDFW, NBWA, 
Public Works

PR-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage.  Bridge 
construction should not result in a decrease in native streamside vegetation. 3 60

CalTrans, CDFW, City 
Planning, NBWA, Private 
Landowners, Public Works, 
RCD

PR-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Assess barriers on public and private roads in tributary and mainstem reaches within 
Lynch, Willow Brook, Lichau, Washington, Adobe, and Ellis Creeks and middle and 
upper reaches of San Antonio and Petaluma River 1 5

CDFW, NBWA,  Private 
Landowners, RCD, Trout 
Unlimited

PR-CCCS-23.2 Objective
Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

PR-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

PR-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Expand the NRCS/RCD coordinated permit program to a statewide programmatic 
ESA consultation that allows funding and technical expertise to small land owners 
and rural residential property owners. 3 5 CDFW, RCD, NBWA, NMFS

PR-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s Utilize the Fishnet 4C or other similar manual in training and operations 2 10

City Planning, County Planning, 
NBWA, Public Works

PR-CCCS-25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PR-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

PR-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Allow all "fisheries flows" (baseflows, and passage, attractant, and channel 
maintenance flows) to bypass diversion facilities. 3 10 NBWA, SWRCB

PR-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 2 25 CDFW, NBWA, NMFS

PR-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment Promote water conservation best practices such as drip irrigation for vineyards. 3 20

CDFW, Farm Bureau, NBWA, 
NRCS, Water Agencies

PR-CCCS-
25.1.1.4 Action Step

Water Diversion
/Impoundment Promote the use of reclaimed water for agricultural or other uses. 3 60

CDFW, NBWA, RCD, Water 
Agencies

PR-CCCS-
25.1.1.5 Action Step

Water Diversion
/Impoundment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 3 20

CDFW, NBWA, Private 
Landowners, RCD, RWQCB, 
Sonoma County, Sonoma 
County Water Agency

PR-CCCS-
25.1.1.6 Action Step

Water Diversion
/Impoundment Promote conjunctive use of water with water projects whenever possible 3 60

CDFW, County Planning, 
NBWA, RCD, RWQCB, Water 
Agencies

PR-CCCS-25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

PR-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

PR-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Improve coordination between agencies and others to address season of diversion, 
off-stream reservoirs, bypass flows protective of steelhead and their habitats, and 
avoidance of adverse impacts caused by water diversion (CDFG 2004). 3 60

CDFW, NBWA, RCD, Water 
Agencies
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PR-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 3 30

NBWA, NMFS, RCD, 
RWQCB, Water Agencies

PR-CCCS-
25.2.1.3 Action Step

Water Diversion
/Impoundment

Identify and work with the SWRCB to eliminate depletion of summer base flows from 
unauthorized water uses. Coordinated efforts by Federal and State, and County law 
enforcement agencies to  remove illegal diversions from streams. 2 5

CDFW Law Enforcement, 
NBWA, NMFS OLE, SWRCB

PR-CCCS-
25.2.1.4 Action Step

Water Diversion
/Impoundment

Improve compliance with existing water resource regulations via monitoring and 
enforcement. 3 15 NBWA, NMFS, RWQCB

PR-CCCS-
25.2.1.5 Action Step

Water Diversion
/Impoundment

Design and install instream habitat enhancement projects to optimize habitat 
attributes for spawning and rearing associated with developed flow schedules. 3 15

CDFW, NBWA, NMFS, 
SWRCB, Water Agencies
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Sonoma Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Functionally Independent Population
• Diversity Stratum: Interior San Francisco Bay
• Spawner Abundance Target: 3,100 adults
• Current Intrinsic Potential: 129.0 IP-km

Abundance and Distribution 
Past investigations suggest the Sonoma Creek watershed once supported the second largest 
steelhead run among San Francisco Bay streams (Napa River was the largest; Becker et al. 2007).  
The construction of the Lemni Fish Propagating Company (fish hatchery) in 1878 provides 
evidence of historic steelhead runs and related industries within the Sonoma Creek watershed. 
Sonoma Creek steelhead eggs produced at the fish hatchery were used to bolster sport fishing as 
far away as New Zealand in the 1880s (SSCRCD 1997).  In 1946, a visual stream survey of Sonoma 
Creek was conducted by California Department of Fish and Game/Wildlife (CDFG/CDFW) from 
the mouth to the natural falls in Sugarloaf Ridge State Park near the headwaters.  Sea-run 
steelhead and resident O. mykiss were observed in the system, and natural propagation was noted 
by the common presence of juvenile steelhead (65 - 100 mm TL, Shapovalov and Bruer 1946, as 
cited by Leidy et al. 2005).  A survey conducted by CDFG in 1957 reported that the creek is utilized 
by steelhead as a spawning nursery and contains very good spawning areas throughout the 
Adobe Canyon and within mainstem tributaries downstream to Boyes Hot Springs (Elwell 1957, 
as cited by Leidy et al. 2005).  No abundance estimates were reported in either of these previous 
surveys.  

CDFG surveys conducted in July 1966 indicate that mainstem Sonoma Creek contained about 15 
miles of cold water stream accessible to steelhead trout upstream of Glen Ellen and downstream 
of the natural falls located in Sugarloaf State Park (Rockwood 1966, as cited by Leidy et al. 2005).  
Juvenile O. mykiss densities within this reach were estimated to be 15 - 60 per 30-meters, and the 
size of the annual adult steelhead run was estimated to be around 500 individuals, with great 
variation in year-to-year abundance (Rockwood 1966, as cited by Leidy et al. 2005).  In 1977, CDFG 
published a natural resource assessment of the Napa Marsh where the estimated annual adult 
steelhead run was 1,200 individuals (Michaels 1977, as cited by Leidy et al. 2005).  Surveys 
conducted in 1993 by Leidy reported multiple age classes of anadromous and resident O. mykiss 
within the mainstem Sonoma Creek.  Sugarloaf Ridge State Park and the Sonoma State Hospital 
sites were found to contain excellent rearing habitat and steelhead in good condition (Leidy et al. 
2005).  In October 2002, electrofishing surveys were performed by the Sonoma Ecology Center in 
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various reaches of Sonoma Creek.  Data reported from this effort indicated multiple O. mykiss age 
classes were again represented in many reaches of the Sonoma Creek watershed (SEC 2002, as 
cited by Leidy et al. 2005).  In recent years, adult steelhead have been observed spawning 
immediately below the natural falls in Sugarloaf Ridge State Park (J. Fuller, NMFS, personal 
observations, 2007, 2009).  
 
O. mykiss populations have consistently been found in surveyed reaches of the Sonoma Creek 
mainstem and its tributaries over the past ten years, and the presence of multiple year classes 
indicates natural reproduction (Leidy et al. 2005).  Sonoma Creek tributaries known to currently 
offer suitable steelhead habitat include Agua Caliente, Mill, Stuart, Asbury, Redwood, Calabazas, 
Graham, Bear, Hooker, and Smart creeks (Leidy et al. 2005). 
 

History of Land Use 
Historically, a mosaic of oak woodland, redwood forest, grassland, chaparral, and riparian 
vegetation covered much of the upper Sonoma Creek watershed.  The valley floor had expanses 
of savannah, oak woodland, grassland, and large areas of fresh and tidal marsh (Sonoma Ecology 
Center and Stillwater Sciences 2006).  Early settlers grazed cattle, farmed the land, logged 
redwoods, drained wetlands, diverted tributaries, mined  instream sand and gravel, constructed 
small dams, and dredged the mainstem of Sonoma Creek.  Construction of a railroad system, and 
the resultant increased human population in the late 19th century, likely intensified some types of 
land use.  Logging and woodcutting reached a peak around the 1900s (Sonoma Ecology Center 
and Stillwater Sciences 2006).  Many of these historical water and land-use activities, referred to 
as “drain and reclaim” practices, ultimately changed the geography and hydrology of the 
watershed. These past practices continue to leave an imprint of “legacy impacts” on the 
watershed today (Sonoma Ecology Center and Stillwater Sciences 2006). 
 
The watershed is currently home to an array of land uses that include: vineyards, livestock 
facilities, grazing, croplands, state and regional parks, urban and industrial development, and 
rural residential development (SSCRCD 1997).  Logging in the Sonoma Mountain area no longer 
occurs, and much of the existing vegetation has recovered and matured although clearing of 
native vegetation in some upland areas continues.  Even in its current state, more than half of the 
watershed still supports natural vegetation (Sonoma Ecology Center and Stillwater Sciences 
2006).  The watershed supports nearly one million tourists who visit the numerous wineries, hot 
springs, and state parks each year (SSCRCD 1997). 
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Current Resources and Land Management 
The Sonoma Creek watershed is managed for urban residential, recreational, and agricultural 
uses.  County, regional, and state park land is interspersed with vineyards, wineries, and rural 
residential neighborhoods.  State landholdings include Sugarloaf Ridge State Park, Jack London 
State Park, Annadel State Park, and the Sonoma Developmental Center.  Open space areas 
dominate much of the Sonoma Creek watershed, with the historic town of Glen Ellen and Jack 
London State Park centrally located.  However, much of this open space within the watershed is 
largely due to agricultural (vineyard) land use (Becker et al. 2007).  The upper watershed is home 
to Sugarloaf Ridge State Park and is predominately rural residential and open space (SSCRCD 
1997).  Most urban and industrial development is concentrated around the City of Sonoma.  Many 
of the historical grazing lands are being converted to vineyards as the demand for wine grapes 
increases (SSCRCD 1997). 
 
Sonoma Creek watershed is on the Regional Water Quality Control Board’s Impaired Water 
Bodies List under Section 303(d) of the Clean Water Act, primarily due to sedimentation and 
nutrient loading.  The accelerated increase in vineyard land development and the anticipated 
expansion of more vineyards in the future triggered action by the Southern Sonoma County 
Resource Conservation District to prevent further watershed degradation.  The following 
pertinent documents are available for the Sonoma Creek watershed: 

• An Introduction to the Historical Ecology of the Sonoma Creek Watershed 
(Dawson et al. 2008) 

• Sonoma Creek Watershed Limiting Factors Analysis (Sonoma Ecology Center and 
Stillwater Sciences 2006) 

• Sonoma Creek Watershed Sediment Source Analysis (Sonoma Ecology Center 
2006) 

• Fish Passage Barrier Assessment in the Sonoma Creek Watershed  
             (Katopothis et al. 2005) 
• Volunteer Monitoring of Suspended Sediment Concentration and Turbidity and  

Watershed Monitoring of Road Remediation in Annadel State Park (Lawton et al. 
2002) 

• Spawning Gravel Suitability Assessment: Sonoma  Creek Watershed (Katzel and 
McKnight 2001) 

• Sonoma  Creek Watershed Assessment: 1998 Water Temperature Monitoring   
             (McKnight and Katzel 2000) 
• Sonoma Creek Watershed Enhancement Plan (SSCRCD 1997) 
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Salmonid Viability and Watershed Conditions 
The following indicators were rated “Poor” through the CAP process for steelhead:  LWD 
frequency, pool shelter, primary pools, impaired hydrology (summer baseflow), water 
temperature, canopy cover, passage/migration, gravel quality, and estuary quality and extent.  
Recovery strategies will focus on improving these Poor conditions as well as those needed to 
ensure population viability and functioning watershed processes.  
 

Current Conditions 
The following discussion focuses on those conditions that rated Fair or Poor as a result of our 
CAP viability analysis.  The Sonoma Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Hydrology: Baseflow & Passage Flows 
Historical conditions of Sonoma Creek have been described as having abundant water, low 
channel connectivity, and extensive wetland complexes that sustained summer baseflows.  Over 
the past two centuries, the hydrologic linkage between tributaries, wetlands, groundwater, and 
the mainstem Sonoma Creek has been severely altered or lost (Dawson et al. 2008).  Freshwater 
wetland loss is estimated to be greater than 95-percent in the watershed.  These alterations have 
greatly decreased surface flow and groundwater levels, increased channel connectivity, and 
decreased water quality (Dawson et al. 2008).  Juvenile steelhead stranding due to fluctuating 
spring and summer flows is the greatest source of morality directly observed during stream 
surveys (Sonoma Ecology Center and Stillwater Sciences 2006).  Historically, groundwater seeps 
adjacent to streams likely contributed to better summer baseflows that supported rearing 
steelhead.  Habitat and low flow surveys measured the extent of dry reaches on ten streams 
during the summers of 1996, 2001, 2002, and 2003 (Sonoma Ecology Center and Stillwater Sciences 
2006).  On average, surveyed streams lost 40-percent of potential summer rearing due to 
dewatering.  Hooker, Agua Caliente, and Carriger creeks were the driest, and therefore, they had 
the greatest potential rearing habitat lost due to dewatering.  
 
Passage/Migration: Mouth or Confluence & Physical Barriers 
The Sonoma Ecology Center completed a watershed fish passage assessment between June 2003 
and December 2004 (Katopothis et al. 2005).  The assessment ranked sites determined to be 
complete barriers and estimated habitat area lost due to these barriers.  Twenty-two complete 
barriers concentrated in 12 tributaries were identified within the Sonoma Creek watershed.  Each 
of these barriers limits the ability of rearing juveniles and resident O. mykiss to occupy alternative 
seasonal rearing habitats or refuge areas and has significantly reduced the overall amount of 
available spawning and rearing habitat within the Sonoma Creek watershed.  The estimated 
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amount of habitat lost within each of these tributaries is as follows: 100-percent of Yulupa, Snag, 
Kohler, Stuart, Mill, and Dowdall creeks; greater than 50-percent of historical steelhead habitat is 
estimated lost in Paythian, West Agua Caliente, and Calabazas creeks; and lost habitat ranged 
from 11 to 41 percent within Arroyo Seco, Nathanson, and Rogers/Fowler creeks.  Overall, the 
estimated total loss of stream habitat within the Sonoma Creek watershed due to these barriers is 
25-percent (Katopothis et al. 2005).  The Sonoma Ecology Center has been working with CEMAR 
on conceptual designs and implementation on some of these barriers (Becker et al. 2007).  
 
Habitat Complexity:  Large Wood & Shelter 
Instream habitat complexity within the Sonoma Creek watershed has been severely impaired as 
compared to historical conditions.  Channel incision and reduced channel forming structures (i.e., 
LWD, boulders, etc.) have limited the watersheds ability to trap coarse sediment, scour pools, 
provide shelter, and create hydraulic diversity (i.e., the desirable pool/riffle/flatwater sequences 
found in productive steelhead bearing streams).  Field surveys of Sonoma Creek have reported 
very low LWD density, with less than one piece of wood per mile of stream channel (SEC 2006).  
Preliminary monitoring of experimental LWD placement projects within Sonoma Creek and 
tributaries suggest LWD is highly effective at trapping quality spawning gravel, increasing 
shelter, and improving overall habitat quality; however, many tributaries are in need of LWD 
habitat enhancement (Sonoma Ecology Center and Stillwater Sciences 2006).  The following 
streams have been identified as having Poor shelter and/or pool/riffle/flat water ratios: Agua 
Caliente, Arroyo Seco, Bear Creek, Bedrock Creek, Carriger Creek, Fowler Creek, Graham Creek, 
Hooker Creek, Mill Creek, and Stuart Creek.  
 
Sediment: Gravel Quality & Distribution of Spawning Gravels 
Impaired gravel permeability due to excessive fine sediment likely causes significant steelhead 
egg and emerging fry mortality in spawning tributaries of the Sonoma Creek watershed (Sonoma 
Ecology Center 2006).  Excess fine sediment has also reduced available spawning habitat within 
the mainstem, as 30% of the bed material is comprised of fine sediment – a level associated with 
impaired spawning gravel  (Kondolf 2000, as cited by Sonoma Ecology Center 2006).  Another 
impact associated with excess fine sediment and reduced gravel quality is reduced macro-
invertebrate production or prey availability for rearing winter and summer juvenile steelhead.  
Potential fine sediment sources within the Sonoma Creek watershed include landslides, stream 
bank and bed erosion, roads, and land clearing and grading activities (Sonoma Ecology Center 
2006).  Vineyard development, grazing, and residential development may also contribute 
sediment to streams draining the Sonoma Valley (Sonoma Ecology Center 2006).  The following 
streams have been rated as having High embeddedness and impaired gravel quality/quantity 
within the Sonoma Creek watershed: Arroyo Seco, Asbury Creek, Fowler Creek, Stuart Creek, 
and mainstem Sonoma Creek. 
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Riparian Vegetation: Composition, Cover & Tree Diameter and Water Quality: Temperature  
The Sonoma Ecology Center completed a two-year water temperature study in 1998.  
Temperature monitoring equipment was placed within mainstem Sonoma Creek above Madrone 
Road, and eight were deployed in five steelhead bearing tributaries (Asbury, Carriger, Graham, 
Calabazas, and Stuart creeks; McKnight and Katzel 2000).  Water temperatures were found to be 
suitable (< 20 °C) from June through October in 1996 and 1997.  However, water temperatures 
were noted to be less than suitable, and improving riparian shading and stream flow that could 
aid in reducing water temperatures was encouraged (McKnight and Katzel 2000).  As part of the 
Sonoma Ecology Center and Stillwater Science’s Sonoma Creek Watershed Limiting Factors 
Analysis (2006), a five-year stream temperature monitoring program was conducted for the May 
through October period.  This study documented canopy cover in some streams where water 
temperatures were monitored.  The highest riparian density was recorded in Asbury Creek, 
which was one of the coolest streams monitored (Sonoma Ecology Center and Stillwater Sciences 
2006).  In contrast, some reaches of Calabazas, Graham, and Carriger creeks exceeded chronic 
stress criterion (> 20 degrees C) for short durations during summer (Sonoma Ecology Center and 
Stillwater Sciences 2006).  Calabazas, Graham, and Carriger all were rated as having Fair to Poor 
canopy cover during CDFG stream surveys (2004).  Other tributaries that were rated as having 
Poor canopy cover include: Agua Caliente, Arroyo Seco, Bedrock, Fowler, Hooker, Mill, 
Nathanson, lower Sonoma, and Stuart creeks.  Elevated temperatures in lower elevation stream 
reaches, likely due to limited canopy cover in localized areas, reduce the extent of available 
summer rearing habitat, potentially impair growth rates and create stressful conditions for 
juvenile steelhead (Sonoma Ecology Center and Stillwater Sciences 2006).  
 
Velocity Refuge: Floodplain Connectivity 
Increased channel connectivity and associated channelization due to agriculture, urbanization, 
and flood control activities have increased the magnitude, intensity, and water velocities of 
stream flow following winter storm events within the Sonoma Creek watershed.  These 
conditions, coupled with the loss of floodplain connectivity within the mainstem and some 
tributary reaches, have significantly reduced the quality and extent of juvenile steelhead winter 
rearing habitat.  Additionally, a reduction in the quality and extent of floodplain connectivity of 
the Sonoma Creek watershed may impair adult steelhead upstream migrations due to limited 
velocity refuge during winter stream flows.  
 
Estuary: Quality and Extent 
The Sonoma Creek estuary has been dramatically altered by dredging and diking and the 
introduction of exotic species.  These activities have greatly reduced the quality and extent of the 
estuary for smolt and summer rearing juveniles.  More information is needed to determine the 
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current quality and availability of the Sonoma Creek estuary and the rehabilitation work needed 
to improve its health and condition.  
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High.  Recovery 
strategies will likely focus on ameliorating High rated threats; however, some strategies may 
address Medium and Low threats when the strategy is essential to recovery efforts.  The figures 
and tables that display data used in this analysis are provided in Sonoma Creek CAP Results. 
 
Roads and Railroads 
Many of the barriers within the Sonoma Creek watershed typically occur where roads cross 
stream or tributary channels.  As originally designed, culverts and other road crossings may not 
have caused the formation of barriers; however, subsequent erosion and scour around these 
crossings may disrupt juvenile and adult migration and habitat connectivity (Sonoma Ecology 
Center and Stillwater Sciences 2006).  Additionally, failing culverts and roads will likely 
contribute or are currently contributing fine sediment into streams and waterways.  Upgrading 
and improving existing culverts and road crossing will be an important element in recovering a 
viable steelhead population to the Sonoma Creek watershed.  
 
Water Diversions and Impoundments 
Sonoma Valley water users are aware that the water table has been declining in elevation over 
past decades and that low summer baseflows may be a signal of depleted groundwater resources 
(Nelson pres. comm. 2003, as cited by Sonoma Ecology Center and Stillwater Sciences 2006).  
Outside of groundwater pumping, 132 registered water right diversions and 14 dams have been 
identified in the basin.  The number of water diversions observed during past CDFW summer 
habitat surveys was lower than the number of registered water diverters in streams surveyed 
(SSCRCD 1997).  Therefore, accurate data regarding the magnitude and timing of diversions, the 
number of active users, the rates of groundwater recharge, and aquifer response to current water 
demands within the basin are limited.  More investigations are needed to quantify the 
relationship between surface flows, water diversions, and shallow groundwater aquifers.  
Evaluating scenarios that could increase summer baseflows (e.g., flood water retention, timing of 
diversions, magnitude, locations, etc.) could greatly reduce the current and future threat of 
habitat loss due to dewatering.  
 
Agriculture 
Within the Sonoma Creek watershed, the first grapes were planted in 1824 at the Sonoma Mission 
(SSCRCD 1997).  Vineyard development has been particularly extensive in recent decades, 
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however.  As of 1994, there were approximately 13,300 acres (21 mi2) of vineyards in the 170-
square mile watershed (Chris Finlay, Growers & Vintners Alliance, personal communication, as 
cited by SEC 2001).  Current vineyard acreage in the Sonoma Valley is unknown, but there has 
been an average annual increase of 1,500 acres in vineyard acreage (86-percent of which is 
converted from other agricultural activities) in Sonoma County over the past decade (Sonoma 
Ecology Center and Stillwater Sciences 2006).  The increase of vineyards within the Sonoma Creek 
watershed will continue to be a threat to spring and summer baseflows and will continue to 
degrade habitat if protective measures are not implemented (i.e., riparian buffers, regulated water 
withdraws, etc.).   
 
Channel Modification 
Channel modification began as early as 1823 within the Sonoma Creek watershed (Dawson et al. 
2008).  With the additions of urbanized and agriculture areas, straightening and engineering of 
stream networks increased throughout the watershed.  Stream channels were modified primarily 
for flood control purposes and to expand usable land on private properties.  However, with 
channel modification came the loss of habitat complexity (e.g., loss of floodplain and off-channel 
habitat, etc.), increased erosion and sedimentation, increased urban and agriculture run-off, 
increased stream connectivity, and potential increased fish passage impediments during low and 
high flow periods.  These associated channel modification impacts have severely altered natural 
hydrologic patterns and geomorphic processes.  Habitat rehabilitation strategies should include 
efforts to increase channel roughness, sinuosity, floodplain and off-channel habitat, and habitat 
complexity features.   
 

Limiting Conditions, Lifestages, and Habitats 
Egg incubation is mostly limited by impaired gravel quality and quantity in most spawning 
reaches throughout the watershed.  The summer rearing juvenile lifestage is limited by unsuitable 
summer rearing habitat conditions.  Overall, impaired passage and migration, poor canopy cover, 
reduced habitat complexity, and increased water temperatures coupled with reduced surface 
flow, are the stresses most limiting recovery of steelhead within the Sonoma Creek watershed.  
 

General Recovery Strategy 
In general, recovery strategies will focus on improving conditions and ameliorating stresses and 
threats discussed above, although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed.  
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Improve Fish Passage 
Improving or removing fish passage barriers on priority streams may be the most effective 
recovery strategy available when compared to rehabilitating degraded habitat.  Removing 
identified barriers will greatly improve the current extent of quality habitat for steelhead in the 
Sonoma Creek watershed.  
 
Improve Canopy Cover and Reduce Stream Water Temperature 
Rehabilitating riparian cover will help reduce stream temperature, increase shelter, and 
encourage LWD recruitment.  A healthy riparian zone will also increase bank stability and help 
reduce fine sediment inputs to streams and waterways of Sonoma Creek.   
 
Improve Habitat Complexity  
Installing complex instream habitat features composed of boulders and LWD will help enhance 
channel roughness, pool depth, pool/riffle/flat water ratios, and shelter for all steelhead lifestages.  
Strategically placed structures will also contribute to substrate sorting and trap desirable 
spawning gravels.  Priority locations should include those areas that contain perennial summer 
flow and low stream temperatures where habitat enhancement can optimize habitat conditions.  
 
Protect Natural Seasonal and Summer Hydrologic Conditions 
Protecting and enhancing summer baseflows will increase the extent of summer rearing habitat 
in most Sonoma Creek tributaries.  Maximizing opportunities for aquifer recharge encourages 
efficient water use, and guidelines that ensure adequate summer baseflows should be 
developed and implemented.  In order to successfully implement strategies that will protect 
and enhance summer baseflows, future investigation evaluating groundwater/surface water 
interaction needs to occur.
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        CCC Steelhead Sonoma Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 
  

Adults 
  

Condition 
  

Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

7% streams/ 2% 
IP-km (>80 
stream average) 

Poor 

      Hydrology Passage Flows 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km 
or <16 IP-Km 
accessible* 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 78.5% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km 
?3
6 across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined     
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      Sediment Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 9 IP-km 

accessible Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 
  

Eggs 
  

Condition 
  

Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

>17% (0.85mm) 
and >30% 
(6.4mm) 

Poor 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

71% streams/ 
86% IP-km 
(>50% stream 
average scores 

 

Good 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

21% streams/ 
43% IP-km 
(>40% average 
primary pool 
frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

7% streams/ 2% 
IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.66 
Diversions/10 
IP-km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km 
or <16 IP-Km 
accessible* 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 78.5% of IP-km Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

<50% of 
streams/ IP-km 
(>70% average 
stream canopy) 

Poor 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km 6 across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

71% streams/ 
86% IP-km 
(>50% stream 
average scores 

 

Good 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

50 to 74% IP-km 
(<20 C MWMT) Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    
Size 
  

Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

    Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

50-74% of 
Historical Range Fair 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% streams/ 
70% IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

7% streams/ 2% 
IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 78.5% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 5 
-

km 

55 - 69% Class 5 
-

km 6 across IP-km 6 across IP-km Poor 

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined     

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

71% streams/ 
86% IP-km 
(>50% stream 
average scores 

 

Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 
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5 
  

Smolts 
  

Condition 
  

Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Fair 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

7% streams/ 2% 
IP-km (>80 
stream average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.66 
Diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km 
or <16 IP-Km 
accessible* 

Poor 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

3.67 of 
Watershed in 
Impervious 
Surfaces 

Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

16.45% of 
Watershed in 
Agriculture 

Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

27% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

Fair 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

3.4 
Miles/Square 
Mile 

Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

3.4 
Miles/Square 
Mile 

Poor 
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  CCC Steelhead Sonoma Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Medium High High Medium Very High High 
2 Channel Modification Medium Medium Medium Very High High Very High Very High 
3 Disease, Predation and Competition Low Not Specified Medium Medium Low Medium Medium 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

5 
Fire, Fuel Management and Fire 
Suppression Low Low Medium Low Low Low Low 

6 Fishing and Collecting Low Not Specified Low Low Low Not Specified Low 
7 Livestock Farming and Ranching Medium Low Medium Low Low Low Medium 
8 Logging and Wood Harvesting Low Low Medium Low Low Low Low 
9 Mining Low Low Medium Low Low Low Low 

10 Recreational Areas and Activities Low Low Medium Low Low Low Low 
11 Residential and Commercial Development Medium Low Medium Medium Low High Medium 
12 Roads and Railroads High Low Medium Medium Medium High High 
13 Severe Weather Patterns Medium Low High Medium Medium Medium Medium 
14 Water Diversion and Impoundments High Medium Very High Medium Medium Very High Very High 
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Sonoma Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

SoC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

SoC-CCCS-
1.1.1.1 Action Step Estuary

Develop an estuary rehabilitation and enhancement plan in efforts to reclaim 
historically tidal influenced areas of Sonoma Creek. 1 25 Private Landowners, RCD

SoC-CCCS-
1.1.1.2 Action Step Estuary

Evaluate all floodgates located within the tidal portion of Sonoma Creek and 
determine the feasibility of re-claiming historic tidal slough habitat. 2 25 Private Landowners, RCD

SoC-CCCS-
1.1.1.3 Action Step Estuary

Evaluate water quality conditions (salinity, dissolved oxygen, temperature) in 
potential steelhead estuary rearing areas. 2 5 Private Landowners, RCD

SoC-CCCS-
1.1.1.4 Action Step Estuary

Identify and provide recommendations for potential rehabilitation sites that have 
been altered by dredging and diking. 2 25 Private Landowners, RCD

SoC-CCCS-
1.1.1.5 Action Step Estuary

Identify locations to install habitat complexity features to enhance steelhead estuary 
rearing conditions. 2 25 Private Landowners, RCD

SoC-CCCS-
1.1.1.6 Action Step Estuary Implement estuary rehabilitation and enhancement strategies. 1 25 Private Landowners, RCD

SoC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

SoC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Identify the floodplain activation flow - the smallest flood pulse event that initiates 
substantial beneficial ecological processes when associated with floodplain 
inundation (Williams et al. 2009). 1 10

City, County, RCD, Sonoma 
Ecology Center

SoC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Evaluate undeveloped and developed floodplain areas in efforts to identify 
rehabilitation and habitat enhancement sites with emphasis on increasing  floodplain 
habitat. 1 15

City, County, RCD, Sonoma 
Ecology Center

SoC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target velocity refuge for 
migrating salmonids. 1 25

City, County, RCD, Sonoma 
Ecology Center

SoC-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter rearing 
habitat for juvenile steelhead. 1 25

City, County, RCD, Sonoma 
Ecology Center

SoC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve passage flows

SoC-CCCS-
3.1.1.1 Action Step Hydrology

Reduce impacts of impaired hydrology (reduced pulse-flows, magnitude, duration, 
and timing of freshets) that preclude adult and smolt passage. 2 20

CDFW, NMFS, RWQCB, 
USACE

SoC-CCCS-
3.1.1.2 Action Step Hydrology

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for steelhead.  This should include hydrology studies to determine effect 
of diversions, groundwater pumping, and altered groundwater recharge due to 
impervious surfaces and other activities that prevent recharge on summer baseflow. 1 15

CDFW, NOAA NMFS, Sonoma 
Ecology Center

SoC-CCCS-
3.1.1.3 Action Step Hydrology Assess and map water diversions (CDFG 2004). 2 15

CDFW, NOAA NMFS, 
RWQCB, SWRCB

SoC-CCCS-
3.1.1.4 Action Step Hydrology

Implement passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded (CDFG 2004). 1 15

CDFW, NOAA NMFS, 
SWRCB

SoC-CCCS-
3.1.2

Recovery 
Action Hydrology Improve flow conditions

SoC-CCCS-
3.1.2.1 Action Step Hydrology Maximize opportunities for aquifer recharge (SCWLFA 2006). 1 15 RCD, Sonoma Ecology Center
SoC-CCCS-
3.1.2.2 Action Step Hydrology Develop and implement strategies for efficient water use (SCWLFA 2006). 2 20

CDFW, Sonoma Ecology 
Center

SoC-CCCS-
3.1.2.3 Action Step Hydrology

Develop and implement a water use plan ensuring base-flow sustainability 
(SCWLFA 2006). 1 15

CDFW, Sonoma Ecology 
Center, SWRCB

SoC-CCCS-
3.1.2.4 Action Step Hydrology

Install streamflow gaging devices to evaluate impairment to current streamflow 
conditions. 1 15 CDFW, SWRCB

SoC-CCCS-
3.1.2.5 Action Step Hydrology

Monitor hydrology conditions in all spawning and rearing tributaries of the Sonoma 
River. 1 15

CDFW, Sonoma Ecology 
Center, SWRCB

SoC-CCCS-
3.1.2.6 Action Step Hydrology

Minimize or prevent frost protection pumping/irrigation in spawning and rearing 
tributaries of the Sonoma Creek watershed. 1 25

RCD, Sonoma Ecology Center, 
SWRCB

SoC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Sonoma Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SoC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove passage barriers

SoC-CCCS-
5.1.1.1 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Warm Springs Road 
on Yulupa Creek (Site ID YULU-193; Katopothis 2005) 1 15 RCD, Sonoma Ecology Center

SoC-CCCS-
5.1.1.2 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Grove Street on 
Carriger Creek (Site ID CARR-194; Katopothis 2005) 1 15 RCD, Sonoma Ecology Center

SoC-CCCS-
5.1.1.3 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Dunbar Road on 
Calabazas Creek (Site ID CALA-196; Katopothis 2005) 1 15

RCD, Sonoma Ecology Center, 
Sonoma Land Trust

SoC-CCCS-
5.1.1.4 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Grove Street #1 on 
Carriger Creek (Site ID CARR-19; Katopothis 2005) 1 15

RCD, Sonoma Ecology Center, 
Sonoma Land Trust

SoC-CCCS-
5.1.1.5 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Arnold Drive Private on 
Stuart Creek (Site ID STUA-191; Katopothis 2005) 1 5 Sonoma Land Trust

SoC-CCCS-
5.1.1.6 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Glen Oaks Dam on 
Stuart Creek (Site ID STUA-192; Katopothis 2005) 1 5 Sonoma Land Trust

SoC-CCCS-
5.1.1.7 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Redwood Road on Mill 
Creek (Site ID MILL-187; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.8 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Trinity Quarry Road on 
Trinity Creek (Site ID TRIN-129; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.9 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Kinney Brook on Fisher 
Creek (Site ID FISH-50; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.10 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Pythian Road on 
Pythian Creek (Site ID PYTH-95; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.11 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Riverside Road on 
Dowdell Creek (Site ID DOWD-30; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.12 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Warm Springs Road 
on Snag Creek (Site ID Snag-108; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.13 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Enterprise Road (Site 
ID SNAG-108; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.14 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Dunbar Road on SF 
Trinity Creek (Site ID TRIN-131; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.15 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Denmark Road on 
Harasthy (Site HARA-64; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.16 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Norrbom Road Private 
(Site ID AGUA-200; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.17 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Trinity Road #1 (Site ID 
TRIN-134; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.18 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Agua Caliente Road on 
SF Agua Caliente Creek (Site ID AGUA-203; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.19 Action Step Passage

Evaluate, design, and implement appropriate fish passage at Arnold Drive on Kohler 
Creek (Site ID KOHL-199; Katopothis 2005) 1 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
5.1.1.20 Action Step Passage

Evaluate, design, and implement appropriate fish passage at MacArthur Road on 
Fryer Creek (Site ID FRYE-54; Katopothis 2005) 1 15 RCD, Sonoma Ecology Center

SoC-CCCS-
5.1.1.21 Action Step Passage

Evaluate, design, and implement appropriate fish passage at unnamed barrier on 
Sonoma Creek (PAD_ID 712554; Passage ID 14592). 2 15

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
5.1.1.22 Action Step Passage

Evaluate, design, and implement appropriate fish passage at unnamed barrier on 
Graham Creek (PAD_ID 712544; Passage ID 14585). 2 15

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
5.1.1.23 Action Step Passage

Evaluate, design, and implement appropriate fish passage at unnamed barrier on 
Graham Creek (PAD_ID 712545; Passage ID 14586). 2 15

Sonoma Ecology Center, 
Sonoma RCD
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SoC-CCCS-
5.1.1.24 Action Step Passage

Evaluate, design, and implement appropriate fish passage at unnamed barrier on 
Graham Creek (PAD_ID 712546; Passage ID 14587). 2 15

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
5.1.1.25 Action Step Passage

Evaluate, design, and implement appropriate fish passage at unnamed on Graham 
Creek (PAD_ID 712547; Passage ID 14588). 2 15

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
5.1.2

Recovery 
Action Passage Rehabilitate and enhance passage into tributaries (aggradation/degradation)

SoC-CCCS-
5.1.2.1 Action Step Passage

Identify, develop, and implement strategies to address aggradated or degradation 
passage barriers at tributary mouths. Consider the following: annual variability in 
passage, seasonality of passage conditions, severity of condition, geographic scope 
of the problem. 2 15

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
5.1.2.2 Action Step Passage

Re-engineer stream crossings where stream channel incision has produced a barrier 
(SCWLFA 2006). 2 15

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
5.1.2.3 Action Step Passage

Treat culverts where smooth concrete surfaces generate flows too swift to pass fish 
(SCWLFA 2006). 2 15

Sonoma County, Sonoma 
Ecology Center

SoC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

SoC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Develop and implement reach scale (or larger) creek restoration plans that 
geomorphically reconfigure incised channels and add roughness elements ( e.g. 
LWD, boulders) to increase habitat complexity, promote pool-riffle formation, and 
reduce winter stream velocities and shear stresses  ( see Napa River Rutherford 
model for ag land restoration). 2 15

Sonoma County, Sonoma 
Ecology Center, SFRWQCB

SoC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Develop strategies to optimize hydraulic conditions and habitat complexity when 
implementing/installing LWD structures. 2 5

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Develop and install seasonal habitat rearing features that achieve optimal 
performance during spring/fall baseflow conditions in main stem Sonoma Creek. 2 10

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

SoC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Evaluate, develop, and implement strategies to increase primary pool frequency in 
high priority reaches within the following tributaries: Agua Caliente, Arroyo Seco, 
Carriger, Hooker, Mill, and Stuart creeks. 2 25

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Enhance pool depth: increase depth, cover, and complexity using CDFW protocols 
(SCWLFA 2006). 2 25

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter

SoC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Evaluate, identify, and improve shelters in pools within the main stem Sonoma Creek 
and the following tributaries: Aqua Caliente, Arroyo Seco, Bear, Bedrock, Carriger, 
Fowler, Graham, Hooker, Mill, upper Sonoma, and Stuart creeks. 2 25

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)

SoC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Evaluate, identify, and develop strategies that will encourage riffle habitat formation 
in the main stem Sonoma Creek and the following tributaries: Agua Caliente, Arroyo 
Seco, Bedrock, Fowler, Hooker, and Mill creeks. 2 25

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

SoC-CCCS-
7.1.1.1 Action Step Riparian

Identify and implement riparian enhancement projects where current canopy density 
and diversity are inadequate and site conditions are appropriate to: initiate tree 
planting and other vegetation management to encourage the development of a 
denser more extensive riparian canopy in the following streams of the Sonoma 
Creek watershed: Agua Caliente, Arroyo Seco, Bedrock, Calabazas, Carriger, 
Fowler, Mill, Rogers, upper Sonoma, and Stuart creeks. 2 15

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
7.1.1.2 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, etc.), 
prioritize and develop riparian habitat reclamation and enhancement programs 
(CDFG 2004). 2 10

Sonoma County Water 
Agency, Sonoma Ecology 
Center, Sonoma RCD
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SoC-CCCS-
7.1.1.3 Action Step Riparian

Minimize disturbance or loss of mature trees within the stream riparian corridor due 
to land management activities (roads, cattle, flood control, etc.) 2 25

Sonoma County Water 
Agency, Sonoma Ecology 
Center, Sonoma Land Trust, 
Sonoma RCD

SoC-CCCS-
7.1.1.4 Action Step Riparian

Evaluate, design, and implement strategies to rehabilitate native riparian 
communities and encourage large long standing trees. 2 25

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
7.1.1.5 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers. 2 25

City, County, Sonoma County, 
Sonoma County Water 
Agency, Sonoma Ecology 
Center, Sonoma Land Trust, 
Sonoma RCD

SoC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
8.1.1

Recovery 
Action Sediment Improve gravel quantity and distribution for macro-invertebrate production (food)

SoC-CCCS-
8.1.1.1 Action Step Sediment

Increase the percentage of gravel quality embeddedness to values of 1s and 2s 
(See NMFS Conservation Action Planning Attribute Table Report) in all current and 
potential juvenile salmonid summer and seasonal (fall/winter/spring) rearing areas. 2 25

RWQCB, Sonoma County 
Water Agency, Sonoma 
Ecology Center, Sonoma RCD

SoC-CCCS-
8.1.1.2 Action Step Sediment

Increase stream bed and bank stability using biotechnical materials (vegetation, plant 
fiber, and native wood and rock), where appropriate (SCWLFA 2006). 2 25

RWQCB, Sonoma County 
Water Agency, Sonoma 
Ecology Center, Sonoma RCD

SoC-CCCS-
8.1.1.3 Action Step Sediment

Re-mediate upland sources (prevent eroded soils form entering the stream system) 
(SCWLFA 2006). 2 25

RWQCB, Sonoma County, 
Sonoma County Water 
Agency, Sonoma Ecology 
Center

SoC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve instream temperature conditions

SoC-CCCS-
10.1.1.1 Action Step Water Quality

Rehabilitate or restore riparian corridor conditions within all current and potential high 
value habitat summer rearing areas. 2 20

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
10.1.1.2 Action Step Water Quality

Develop strategies to reduce groundwater pumping impacts on summer instream 
water temperatures and baseflows. 1 20

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
10.1.1.3 Action Step Water Quality

Implement comprehensive evaluation and monitoring program to determine areas 
where poor riparian habitat is contributing to increased water temperatures limiting 
juvenile steelhead survival and summer rearing habitat potential. 2 10

Sonoma Ecology Center, 
Sonoma RCD

SoC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SoC-CCCS-
12.1.1.1 Action Step Agriculture

Avoid or minimize the removal of large wood and other shelter components from the 
stream system 2 25

City, County, Private 
Landowners, RCD

SoC-CCCS-
12.1.2

Recovery 
Action Agriculture Prevent or minimize impairment to water quality (impaired stream temperature)

SoC-CCCS-
12.1.2.1 Action Step Agriculture

Work with landowners to minimize the amount of water used for agriculture to protect 
stream flow and temperatures. 2 20

NOAA NMFS, RCD, SWRCB, 
Private Landowners

SoC-CCCS-
12.1.2.2 Action Step Agriculture

Work with landowners to minimize disturbance or loss of mature trees within the 
stream riparian corridor due to agricultural activities 3 25

Sonoma County, Sonoma 
Ecology Center, Sonoma Land 
Trust, Sonoma RCD, Private 
Landowners

SoC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SoC-CCCS-
12.1.3.1 Action Step Agriculture

Work with landowners to maintain adequate stream corridor buffers to filter and 
prevent fine sediment input from entering streams of the Sonoma Creek. 3 25

NRCS, RCD, Sonoma Ecology 
Center, Private Landowners

SoC-CCCS-
12.1.3.2 Action Step Agriculture

Work with landowners to reduce discharge of chemical effluent and fertilizer related 
to agricultural practices. 2 25

NRCS, RCD, Private 
Landowners
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SoC-CCCS-
12.1.4

Recovery 
Action Agriculture Prevent or minimize impairment to stream hydrology (impaired water flow)

SoC-CCCS-
12.1.4.1 Action Step Agriculture

If water is being used as part of frost protection measures, flow metering should 
accompany water management to ensure flows are maintained for other beneficial 
uses 2 25

Sonoma Ecology Center, 
Sonoma RCD, SWRCB, 
Private Landowners

SoC-CCCS-
12.1.5

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

SoC-CCCS-
12.1.5.1 Action Step Agriculture

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to provide future recruitment of large wood and 
other shelter components 2 25 Private Landowners, RCD

SoC-CCCS-
12.1.5.2 Action Step Agriculture

Develop and implement riparian setbacks/buffers that protect existing native riparian 
species composition and structure. 2 25

Sonoma County Water 
Agency, Sonoma Ecology 
Center, Sonoma Land Trust, 
Sonoma RCD, Private 
Landowners

SoC-CCCS-
12.1.6

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (impaired  
gravel quality and quantity)

SoC-CCCS-
12.1.6.1 Action Step Agriculture

Complete Farm Conservation Plans (through the SRCD, NRCS, Fish Friendly 
Farming program or other cooperative conservation programs) to address sediment 
source reduction, riparian habitat, forest health, and restoration. 3 15

Sonoma Ecology Center, 
Sonoma RCD, Private 
Landowners

SoC-CCCS-
12.1.6.2 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 3 25

NRCS, RCD, Private 
Landowners

SoC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SoC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Design channel modification activities to prevent or minimize future impediments to 
the creation, or blocking access to, off channel habitat used by salmonids as refuge 
and winter rearing habitat during high stream flows. 2 25

City, County, RCD, Sonoma 
Ecology Center

SoC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Construction of new flood control projects or additions to existing projects that would 
facilitate new development (as opposed to protecting existing infrastructure) are 
discouraged and should be minimized to the greatest extent possible 2 25 City, County, RCD

SoC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SoC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Prevent or minimize any future removal of habitat forming structures (LWD, 
boulders, vegetation, etc.) in natural waterways. 2 25

City, County, RCD, Sonoma 
County Water Agency

SoC-CCCS-
13.1.2.2 Action Step

Channel 
Modification Minimize or avoid new channelization of natural stream channels 2 25 City, County, RCD

SoC-CCCS-
13.1.2.3 Action Step

Channel 
Modification

All proposed flood control projects should include habitat protection, and/or 
alternatives that minimize impacts to salmon habitat. 2 25 City, County, RCD

SoC-CCCS-
13.1.2.4 Action Step

Channel 
Modification

Add channel roughness (logs, boulders) in strategic locations to encourage 
spawning tailout formations and gravel sorting. 2 10

Sonoma County Water 
Agency, Sonoma Ecology 
Center, Sonoma Land Trust, 
Sonoma RCD

SoC-CCCS-
13.1.2.5 Action Step

Channel 
Modification

Incorporate velocity refuge habitat features in all future and existing engineered and 
modified channels. 2 25 City, County, RCD

SoC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to stream hydrology (impaired water flow)

SoC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Conduct rehabilitation activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter flows. 2 25 City, County, RCD

SoC-CCCS-
16.1 Objective

Fishing/Collect
ing

Address the overutilization for commercial, recreational, scientific or 
educational purposes

SoC-CCCS-
16.1.1

Recovery 
Action

Fishing/Collecti
ng Prevent or minimize reduced density, abundance, and diversity

SoC-CCCS-
16.1.1.1 Action Step

Fishing/Collecti
ng

Modify current steelhead bag limit (5) in Sonoma Creek and tributaries (181 A) 
above the Adobe Canyon Road Bridge to catch-n-release zero-limit retention from 
the last Saturday in April through November 15. 1 5 CDFW, NOAA NMFS
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SoC-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increase turbidity, suspended 
sediment, and/or toxicity)

SoC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Minimize or prevent the future use of commercial and industrial products (e.g. 
pesticides) with high potential for contamination of local waterways. 3 25 City, County

SoC-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Upgrade existing stormwater systems into a spatially distributed discharge network 
(rather than a few point discharges). 3 25 City, County

SoC-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

SoC-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development Minimize or restrict new development within 100-year floodprone zones. 2 100 City, County

SoC-CCCS-
22.1.2.2 Action Step

Residential
/Commercial 
Development

Rehabilitate areas where existing and dilapidated infrastructure impairs the quality of 
floodplain and winter rearing for habitat for steelhead within the upper Sonoma 
Creek watershed.   2 25

City, Corps, County, Sonoma 
Ecology Center, Sonoma RCD

SoC-CCCS-
22.1.3

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

SoC-CCCS-
22.1.3.1 Action Step

Residential
/Commercial 
Development Encourage and identify opportunities for on-site rain retention facilities. 3 25

Sonoma Ecology Center, 
Sonoma Land Trust, Sonoma 
RCD

SoC-CCCS-
22.1.4

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to hydrology (gravel scouring events)

SoC-CCCS-
22.1.4.1 Action Step

Residential
/Commercial 
Development Minimize impervious surfaces in new and developed projects (SCWLFA 2006). 3 25 City, County

SoC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

SoC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Ensure all future new, repair, and replacement road/stream crossing provide 
unimpaired passage for all steelhead life stages. 2 25

City, County, Sonoma Ecology 
Center, Sonoma Land Trust, 
Sonoma RCD

SoC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Conduct collaborative evaluations of priorities for treatment of road-related CCC 
steelhead passage barriers, such as the Fish Passage Forum. 2 25

City, County, Sonoma Ecology 
Center, Sonoma RCD

SoC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings (NMFS 2001a) 
and appropriate barrier databases when developing new or retrofitting existing road 
crossings. 2 25

City, County, Sonoma Ecology 
Center, Sonoma RCD

SoC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams 
etc.)

SoC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 25

Sonoma County, Sonoma 
Ecology Center, Sonoma RCD

SoC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 10

City, County, Sonoma Ecology 
Center, Sonoma Land Trust, 
Sonoma RCD

SoC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

SoC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 2 25

City, County, RWQCB, 
Sonoma Ecology Center, 
Sonoma RCD
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SoC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

SoC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

SoC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Identify and work with water users and appropriate regulatory agencies to minimize 
depletion of summer base flows during drought years from authorized and 
unauthorized water uses. 1 25

Sonoma Ecology Center, 
Sonoma RCD, SWRCB

SoC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SoC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SoC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Develop and implement alternative off-channel storage to reduce impacts of water 
diversions during the spring and summer. 1 15

Sonoma County Water 
Agency, Sonoma Ecology 
Center, Sonoma Land Trust, 
Sonoma RCD

SoC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment Assess, map, and install stream gages on all water diversions (CDFG 2004). 1 15

CDFW, Sonoma Ecology 
Center, Sonoma RCD

SoC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

Prevent and/or minimize the adverse effects of water diversion on salmonid habitat 
by establishing a more natural hydrograph, by-passing adequate downstream flows, 
regulating season of diversion, and promoting and implementing off-stream storage 
solutions (CDFG 2004). 1 15

CDFW, Sonoma Ecology 
Center, Sonoma RCD, 
SWRCB

SoC-CCCS-
25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

SoC-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SoC-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment Support the Development and implementation of groundwater use regulations. 1 25

Sonoma Ecology Center, 
Sonoma RCD

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Sonoma Creek 827



CCC Steelhead DPS Rapid Assessment Profile:  
Interior San Francisco Bay Diversity Stratum Populations 

Pinole Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: N/A
• Current Intrinsic Potential: N/A

San Pablo Creek 
• Role within DPS: Potentially Independent Population
• Spawner Density Target: 49-100 adults
• Current Intrinsic Potential: 8.5 IP-km

Wildcat Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: N/A
• Current Intrinsic Potential: N/A

Codornices Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: N/A
• Current Intrinsic Potential: N/A

San Leandro Creek 
• Role within DPS: Functionally Independent Population
• Spawner Density Target: 31-64 adults
• Current Intrinsic Potential: 5.5 IP-km

San Lorenzo Creek 
• Role within DPS: Functionally Independent Population
• Spawner Density Target: 110-221 adults
• Current Intrinsic Potential: 18.6 IP-km

Abundance and Distribution 
In Pinole, San Pablo, San Leandro, San Lorenzo, Wildcat, and Codornices creeks steelhead are 
present in low numbers.  Historic abundance data are generally lacking (Spence et al. 2008; 
Spence et al. 2012), and systematic population density studies have not been performed; 
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however, available information indicates that the current distribution and abundance of 
steelhead in these watersheds are much reduced from historic conditions (Leidy et al. 2005; 
Spence et al. 2008; Spence et al. 2012).  Of the six creeks considered here, three (San Pablo, San 
Leandro, and Pinole Creeks) have been monitored and assessed on a fairly routine basis in 
recent years (past 5-10 years, approximate) by East Bay Municipal Utility District (Mulchaey 
2009; Mulchaey 2011; Mulchaey et al. 2011).  Results of the EBMUD surveys indicate that habitat 
conditions and steelhead presence vary but are generally impaired by multiple factors.   
Oncorhynchus mykiss appear to be absent from San Pablo Creek as they have not been observed 
in during recent surveys (B. Mulchaey, EBMUD, personal communication, 2016).  San Leandro 
Creek supports O. mykiss but may not support anadromous steelhead (EBMUD 2014).  Adult 
steelhead have not been seen in San Leandro Creek in recent years (B. Mulchaey, EBMUD, 
personal communication, 2016).   
 
In Pinole Creek, a self-sustaining population of O. mykiss exists that includes primarily resident 
form.  Recent observations of anadromous steelhead in Pinole Creek are limited and include an 
adult steelhead observed in the lower creek channel in 2002, and redds observed in the 
watershed during surveys in 2011 (B. Mulchaey, EBMUD, personal communication, 2016).   
 
In Codornices Creek, juvenile O. mykiss have consistently been present in the mainstem of this 
urbanized stream during recent sampling efforts (Rich 1990; Kier Associates 2003; Hagar 
Environmental Science 2004; Hagar Environmental Science 2006; Hagar Environmental Science 
2010).  During the spring of 2002 and 2003, a downstream migrant trap was installed 
approximately 0.3 miles above tidewater in Codornices Creek.  The trap captured a total of 33 
and 22 O. mykiss in 2002 and 2003, respectively (Kier Associates 2003).  Downstream migrant 
trapping conducted during spring 2006 resulted in the capture of 10 juvenile O. mykiss (Kier 
Associates 2007).  On March 3, 2006, two adult steelhead were observed and filmed spawning in 
the channel near Masonic Avenue by staff from Urban Creeks Council (Kier Associates 2007).  
 
In San Pablo Creek downstream of the reservoir, anthropogenic habitat impairments, water 
pollution, and passage impairments are primary limiting factors (B. Mulchaey, EBMUD, 
personal communication, 2016) and in San Leandro Creek downstream of Chabot Dam, 
pollution and anthropogenic habitat impairments are primary limiting factors (EBMUD 2014; 
Mulchaey 2016).  By contrast, Pinole Creek, which supports both resident and occasionally 
anadromous O. mykiss, has no large reservoirs or major water diversions and contains suitable 
habitat, much of which is either protected or sparsely developed (B. Mulchaey, EBMUD, 
personal communication, 2016).   
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While survey data is less available for the other two streams (San Lorenzo and Wildcat), both 
are also characterized by impaired habitat, constrained access (due to barriers and reservoirs), 
and low steelhead abundance and distribution (Leidy et al. 2005).   
 
Of the six populations considered here, three populations (those in San Pablo, San Leandro, and 
San Lorenzo creeks) were evaluated by NMFS’ Technical Recovery Team for the North-Central 
California Coast Recovery Domain (TRT) and determined to be at high risk of extinction (Spence 
et al. 2008).  Populations in the other three creeks (Pinole, Wildcat, and Codornices creeks) were 
not assessed by the TRT.  However, available information (Kier Associates 2003; Leidy et al. 2005; 
Kier Associates 2007; Mulchaey 2009; Mulchaey 2011; Mulchaey et al. 2011) indicates that all six 
steams have general similarities with regard to impaired habitat and populations - suggesting 
that the other three populations (Pinole, Wildcat, and Codornices) are also likely to be at high risk 
of extinction1. 
 

History of Land Uses 
Prior to the late 1840s, landscape modifications within the San Francisco Bay region were small 
and localized, but accelerated thereafter, resulting in the highly modified conditions seen today 
(Goals Project 1999).  Land use activities associated with urban, industrial, and agricultural 
development (i.e., diking, draining, and filling of wetlands and tidally-influenced areas; 
construction of salt ponds, roads, bridges, and airports; marina, commercial, industrial, and 
residential developments) have altered aquatic habitat quality in the San Francisco Bay Region 
and contributed to population declines for species (including listed salmonids) that rely upon 
baylands for feeding or breeding (Goals Project 1999).  Within the Interior San Francisco Bay 
stratum, this history of land development has resulted in most streams being characterized by 
highly modified watershed conditions reflective of urban and industrial development, and water-
allocation operations (e.g., reservoirs, diversions and associated infrastructure). 

 
Current Resources and Land Management 
Numerous private, and local, state, and Federal government entities are responsible for land and 
resource management within the watersheds of the Interior San Francisco Bay Stratum.  
Regulated activities include, but are not limited to: resource extraction, infrastructure 
maintenance, development, restoration and resource management, shipping, commercial and 
recreational fishing, and recreation. 

                                                           
1 As indicated in the preceding paragraph and associated footnotes, the Pinole Creek population may be 
in the best condition of any of these six populations, comparatively.  However, this does not necessarily 
suggest that the population in Pinole Creek is robust.  The observed trend of sporadic steelhead returns 
and low densities described by EBMUD and others do not suggest a strong population.   
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Pinole Creek is one of the few watersheds in the San Francisco Bay area that has maintained a 
rural character.  The major land uses are public land (39%), agricultural land (31%), single family 
residences (16%) and open space (11%).  Urbanization is limited to the lower third of the 
watershed within the cities of Pinole, Hercules and El Sobrante and consists primarily of single 
family residential and commercial uses (Contra Costa County 2003).  The middle of the watershed 
consists of undeveloped protected lands owned by the East Bay Municipal Utility District and 
the upper watershed is comprised of small ranches, agriculture and the Briones Regional Park 
(Contra Costa County 2003).   

 
Conditions 
Current impaired conditions result directly or indirectly from human activities, and are expected 
to continue until restored and/or the threat acting on the condition is abated.  The following 
discussion focuses on those conditions that rated as a Poor or Fair for their effects to Steelhead 
life history stages (See Interior San Francisco Bay Rapid Assessment Condition Results).  Within 
Pinole, San Pablo, Wildcat, Codornices, San Leandro, and San Lorenzo creeks, all assessed 
conditions were rated as Poor or Fair.  Most watersheds lack specific data except for Pinole Creek.  
In general, urban development and associated infrastructure, passage impediments, and flow 
alterations have severely impaired stream habitat throughout the stratum.  Recovery strategies 
will focus on improving these conditions as well as those needed to ensure population viability 
and functioning watershed processes. 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
This condition was rated as having a major effect on summer rearing juveniles.  Tree canopy cover 
throughout these watersheds is low, and road density within the riparian area is typically high, 
indicating poor riparian conditions.  Poor riparian conditions are common throughout much of 
the accessible reaches of these streams.  For all but Pinole Creek, which retains relatively 
accessible upper watershed habitat unencumbered by urban development, steelhead distribution 
within these streams is typically limited to highly urbanized reaches where riparian effects are 
most prevalent.  These conditions likely result in elevated summer water temperature, high 
streambed embeddedness levels, prevalent stream bank erosion, and limited LWD recruitment 
for rearing salmonids.  Threats contributing to this condition include residential and commercial 
development, channel modification, and disease/predation/competition. 
 
Estuary: Quality & Extent 
This condition was rated as having a major effect on adult, winter rearing and summer rearing 
juveniles, and smolt lifestages. Bond et al. (2008) documented a large survival advantage for 
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estuarine reared steelhead compared to riverine reared steelhead and that estuary reared 
juveniles are greater contributors to the subsequent spawning populations.  Smolts depend on a 
functional estuary to complete the physiological process of transition from freshwater to sea 
water.  The tidally influenced reaches of San Francisco Bay tributaries are highly altered and lack 
historic complexity (Goals Project 1999).  Tidal reaches of Pinole, San Pablo, Wildcat, Codornices, 
San Leandro, and San Lorenzo creeks have been channelized, remain highly urbanized, and 
typically lack estuarine complexity beneficial to juveniles and smolts.  Threats contributing to this 
condition include channel modification, residential and commercial development, and roads and 
railroads.    
 
Velocity Refuge: Floodplain Connectivity 
This condition was rated Poor for adult and winter rearing juvenile lifestages.  Due to the highly 
urbanized conditions found in the lower reaches of these watersheds, engineered channel 
modifications and floodplain disconnection is prevalent throughout these streams.  Threats 
contributing to this condition include residential and commercial development, channel 
modification, roads, and water diversion and impoundments. 
 
Hydrology: Redd Scour 
This condition was rated as Fair for the egg lifestage.  Gravel scouring events have the potential 
to destroy or degrade spawning and rearing habitat.  However, it is not known if adverse 
scouring events are a significant cause of egg mortality throughout the lower stretches of the 
creeks assessed, especially those downstream of reservoirs that capture upper watershed flows.  
For example, O. mykiss spawning downstream of Chabot Dam are not usually subjected to flashy 
storm water runoff events due to flow regulation by Chabot Dam (Mulchaey et al. 2011).  Threats 
contributing to this condition include channel modification, residential and commercial 
development, and roads and railroads.   
 
Hydrology: Baseflow & Passage Flows 
This condition was rated as Fair for adult, summer rearing juvenile, and smolt lifestages.  Flow 
alteration associated with groundwater wells, reservoir discharges and altered hydrology within 
urbanized watershed areas impairs instream hydrology; limiting the maintenance of instream 
habitat and substrate, and potentially resulting in flows and temperatures insufficient to support 
steelhead.  Current reservoir operations within San Pablo, Wildcat, San Leandro, and San Lorenzo 
creeks may impair stream flow; altering discharge timing and volumes.  These hydrograph 
alterations likely affect adult passage by muting attractant flows and curtailing passage 
opportunities at some partial, but significant, migratory barriers, and reducing the quality and 
quantity of juvenile rearing habitat.  For example, flows supporting steelhead spawning 
downstream of Chabot Dam depend largely on the timing of flow releases from the dam and the 
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timing and amount of rainfall (Leidy et al. 2005).  In dry years and during summer, low flows 
likely limit steelhead survival and reproduction in the accessible reaches of the watershed 
downstream of Interstate 580.  Threats contributing significantly to this condition are channel 
modification, severe weather patterns, and water diversions and impoundments.   
 
Passage/Migration: Mouth or Confluence & Physical Barriers  
This condition was rated as Poor for adults, winter rearing and summer rearing juveniles, and 
smolts.  Significant complete and partial passage barriers exist on each of the streams assessed.  
In San Pablo, Wildcat, San Leandro, and San Lorenzo creeks, access to upper watershed reaches 
is precluded by reservoirs (Cleugh and Mcknight 2002).  These barriers impede or preclude access 
to important upper watershed spawning and rearing habitat.  Blockage of access to historic 
habitat by dams, especially in watersheds in the east and southeast portions of the San Francisco 
Bay, likely contributes to the lack of viability of populations in the stratum (Spence et al. 2008).  It 
is also important to note that reaches downstream of dams on San Pablo, Wildcat, San Leandro, 
and San Lorenzo creeks are impaired by partial or complete passage barriers and the remaining 
two streams (i.e., those without large reservoirs: Pinole and Codornices creeks) also have several 
partial and complete passage barriers (Cleugh and Mcknight 2002; B. Mulchaey, EBMUD, 
personal communication, 2016, See also CAL FISH Passage Assessment Database2).  The threats 
contributing significantly to this condition include residential and commercial development, 
channel modification, roads, and water diversion and impoundments. 
 
Habitat Complexity:  Percent Primary Pools & Pool/Riffle/Flatwater Ratios 
This condition was rated as Poor for adults, and winter rearing and summer rearing juveniles.  
Instream habitat features and channel complexity necessary to support all lifestages are typically 
impaired.  As indicated by the poor pool frequency and pool/riffle ratios, the highly modified 
channel conditions in these watersheds constrain habitat complexity necessary for the support of 
steelhead.  Threats contributing to this condition include residential and commercial 
development, channel modification, roads, and water diversion and impoundments. 
 
Habitat Complexity:  Large Wood & Shelter 
This condition was rated as Poor for adult, winter rearing and summer rearing juveniles, and 
smolt lifestages.  The highly modified channel conditions in these watersheds constrain habitat 
complexity, including large woody debris and other complex features necessary for the support 
of steelhead.  
 

                                                           
2 http://www.calfish.org/tabid/420/Default.aspx 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
Interior SF Bay Diversity Stratum

833



Two separate habitat assessments evaluated shelter complexity within Pinole Creek in 2009. 
Hagar Environmental Science & Pacific Biology (2009) found the lower stretch mapped (2.6 miles) 
to have a fair mean shelter complexity rating (mean shelter complexity of 54%) and EBMUD 
(2009) found shelter complexity within the upper reach mapped (4.2 miles) to be good (mean 
shelter complexity of 80%).  Primary shelter components include: root masses, undercut banks, 
boulders and terrestrial vegetation (Hagar Environmental Science & Pacific Biology 2009; 
Mulchaey 2009).  The amount of key wood pieces within the channel were not evaluated within 
either of the aforementioned reports; however based on the percent of habitats found to have 
large wood or rootwads as the primary shelter components, the habitat rates as Poor for large 
woody debris.  Threats contributing to this condition include residential and commercial 
development, channel modification, roads, and water diversion and impoundments. 
 
Sediment: Gravel Quality & Distribution of Spawning Gravels 
This condition was rated as Poor for adults, eggs, and winter rearing and summer rearing juvenile 
lifestages.  Sediment transport, and thereby instream substrate invertebrate food resources and 
spawning habitat, is affected by development and management of the streams in this stratum.  
Dams intercept nearly all of the sediment from the upper watersheds in the San Pablo, Wildcat, 
San Leandro, and San Lorenzo watersheds; reducing coarse sediments, and resulting in erosion, 
incision, and other changes to the streambed and banks.  Urbanization and flood control projects 
in the lower watersheds of all six streams likely result in accumulation of fines that can also impair 
substrate quality.  Threats contributing significantly to this condition include channel 
modification, residential and commercial development, roads and railroads, and water 
diversions and impoundments. 
 
Viability: Density, Abundance & Spatial Structure 
In Pinole, San Pablo, San Leandro, San Lorenzo, Wildcat, and Codornices creeks, as in watersheds 
elsewhere in the Interior San Francisco Bay Stratum, steelhead are present in low numbers.  
Available information (Leidy et al. 2005; Spence et al. 2008; Spence et al. 2012) indicates that the 
current distribution and abundance of steelhead in these watersheds is much reduced from 
historic conditions.  Additionally, it is unlikely these populations are viable or, in their current 
impaired condition, contribute to the support of the stratum; specifically per Spence et al. (2008, 
p xiv):  

 
“The presence of dams that block access to substantial amounts of historical habitat 
(particularly in the east and southeast portions of San Francisco Bay), coupled with 
ancillary data, suggest that it is highly unlikely that the Interior San Francisco Bay 
(stratum) has any viable populations, or that redundancy criteria would be met”.  
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Threats contributing significantly to this condition include water diversions and impoundments, 
and disease, predation and competition.   
 
Water Quality: Temperature 
This condition was rated as Fair for its effect on summer rearing juveniles.  In the lower reaches 
of these watersheds, temperatures are more likely to be sub optimal, particularly for summer 
rearing lifestages.  As noted above for Hydrology: Impaired Water Flow, impaired flows limit 
steelhead survival and reproduction in the accessible reaches of the watershed.  Temperature data 
is not available for all streams discussed here; however, where data is available, indications are 
that water temperatures are suitable for steelhead.  For example, temperature monitoring 
performed in San Pablo, San Leandro, and Pinole Creeks indicates summer temperatures are 
suitable for steelhead (Mulchaey 2009; EBMUD 2014).  Threats contributing significantly to this 
condition include channel modification, residential and commercial development, roads and 
railroads, and water diversions and impoundments.   
 
Water Quality: Turbidity or Toxicity 
This condition was rated as Fair for adults, summer rearing juveniles, winter rearing juveniles, 
and smolts.  Likely due to the high density of urbanization within these watersheds, water quality 
within much of the accessible reaches is degraded and likely limiting for steelhead.  The 2010 
United States Environmental Protection Agency (USEPA) water quality assessment status data 
indicate that water quality in each of these six streams is impaired for one or more designated 
uses3. Water pollution as significant factor contributing to the absence of steelhead in San Pablo 
and San Leandro Creeks (EBMUD 2014; B. Mulchaey, EBMUD, personal communication, 2016).  
According to USEPA reports, causes of impairment include water temperature, trash, and 
diazinon, and probable sources contributing to these impairments include channelization, habitat 
modification, illegal dumping, loss of riparian habitat, and urban stormwater runoff.    Septic 
systems are also believed to be degrading water quality.  Within the Pinole Creek watershed, the 
Pavon Creeks have been identified as a significant source of the sediment load (Pearce et al. 2005).  
Threats contributing to this condition include residential and commercial development and roads 
and railroads. 
 
Threats 
The following discussion focuses on those threats that rate High (See Interior San Francisco Bay 
Rapid Assessment Threats Results).  Recovery strategies will focus on ameliorating primary 

                                                           
3 USEPA water quality assessment status reports are available at: 
https://iaspub.epa.gov/tmdl_waters10/attains_state.control?p_state=CA 
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threats; however, some strategies may address other threat categories when the strategy is 
essential to recovery efforts. 
 
Channel Modification 
This threat was rated as High.  Engineered stream flood control channels occur in accessible 
reaches of these watersheds, and are most prevalent within the lower, more heavily urbanized 
sections.  Engineered channels typically lack habitat features found within natural stream 
channels, and often impede upstream steelhead migration by creating either physical or 
hydraulic barriers.  Channel modification within these streams, combined with other channel and 
landscape altering practices, has destroyed estuarine habitat, disconnected streams from their 
floodplains, and constrained natural fluvial and geomorphic processes necessary to create and 
maintain habitats that support viable steelhead populations. 
 
Disease, Predation and Competition 
This threat rated as Medium or Low for most conditions, but High for passage/migration and for 
reduced abundance.  NMFS considered the potential effects of non-native piciviorous fish, 
particularly in the estuarine reaches, and invasive plants such as Arundo donax or Himalayan 
blackberry, and their impact on riparian structure and function. 
 
Fire, Fuel Management and Fire Suppression 
There is a risk of catastrophic fire in a number of these watersheds and this threat was rated a 
Medium threat.  Upper portions of several watersheds are managed by organizations such as East 
Bay Regional Park District, East Bay Municipal Utility District, reducing risk of fire and ensuring 
a rapid response in the event of a fire.   
 
Recreational Areas and Activities 
This threat was rated as Medium overall.  Some recreational equestrian uses occur in the upper 
portions of several watersheds and likely contribute turbidity and nutrients to the stream.  There 
is a high level of public use in a number of areas below dams where the public has access to the 
creek channel which may negatively impact spawning habitat. This threat is not known to be a 
significant contributor to any of the conditions within this watershed. 
 
Residential and Commercial Development 
Significant high density development is primarily located in the currently accessible reaches of 
these watersheds, and this treat was rated as High.  All streams considered here have over 28% 
of the watershed in urban development.  However, passage impediments largely restrict 
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steelhead distribution to urbanized reaches4, exacerbating the effects of urban development on 
these populations.  Development has generally constrained floodplains and reduced riparian 
cover, and bank stabilization and flood-control measures have resulted in channelization of 
stream courses.  Major modifications to the historic hydrology and channel forms including 
increases in impervious surfaces and urban runoff have occurred in these reaches.  Homeless 
encampments are also having a deleterious effect on these watersheds.  Trash, pollutants, and 
impacts such as loss of riparian vegetation, bank erosion and direct take of steelhead have been 
observed.  Unique among the streams assessed here is Pinole Creek which, although it is 
characterized by typical habitat impairments, is the only watershed considered here that 
maintains a relatively limited urban footprint and retains accessible reaches within relatively 
open space.  Future development within riparian and near stream areas is expected to be limited; 
however, the existing urban footprint is unlikely to diminish, and within undeveloped reaches, 
such as in Pinole Creek, future development may be a threat expected to exacerbate existing 
limiting conditions.   
 
Roads and Railroads 
Road density in these watersheds overall is relatively low; however, road density within the 
riparian area is typically high5, indicating the likelihood for roadways to impair stream, riparian, 
and floodplain habitats.  Additionally, for all but Pinole Creek, which retains relatively accessible 
upper watershed habitat unencumbered by urban development, steelhead distribution within 
these streams is typically limited to highly urbanized reaches where roadway effects are most 
prevalent.  Additionally, roadways outside of the urbanized reaches may also contribute to poor 
instream and floodplain conditions.  For example, according to Pearce et. al., (2005), within Pinole 
Creek, although roads are relatively well maintained and not considered a significant source of 
sediment, roadside ditches and culverts do contribute to streambed incision.  With few road 
decommissioning projects, this threat is likely to continue in the future.   
 
Severe Weather Patterns 
This threat was rated as a Fair to Good threat.  Drought could seriously degrade water flow and 
temperatures available to steelhead in the lower reaches.  Extreme flood events could result in 
major input of sediment from upslope locations.  Additionally, with global climate change 

                                                           
4 Considering available information, of the six streams considered here, only Pinole Creek retains 
relatively accessible habitat upstream of urbanized reaches.   As for all other streams, distribution is 
either limited to entirely urbanized reaches (e.g., Codornices Creek), or habitat upstream of urbanized 
reaches and downstream of complete passage barriers (i.e., downstream of reservoirs) is of limited length 
(e.g., San Pablo, Wildcat, San Leandro, and San Lorenzo creeks). 
5 Miles of roads per square mile of riparian buffer (buffer is 100 meters on either side of the stream 
centerline) ranges between 4.4 and 8.8. 
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expected to result in increased frequency of severe storms (Aumann et al. 2008) and increase 
flooding in the San Francisco Bay area (Knowles 2010; Cloern et al. 2011), there is the potential 
that existing stormwater conveyance infrastructure will be inadequate to convey storm flows.  
Implications are that future flood events will affect streams in the San Francisco Bay area, 
affecting infrastructure, human health and safety, and environmental resources (including 
steelhead habitat). 
 
Water Diversion and Impoundments 
This threat was rated as High overall.  Complex systems of dams, pipelines, canals, diversions, 
and associated infrastructure are used to capture and transfer water throughout the region.  These 
water allocation systems have altered natural stream flows throughout much of the stratum, and 
alter downstream flows.  Dams in the region affect habitat by disrupting natural hydrologic 
patterns and impairing sediment transport, channel morphology, substrate composition, and 
water quality (including temperature and turbidity) within downstream reaches (Spence et al. 
2008).   
 

Limiting Conditions, Lifestages, and Habitats 
Threat and condition analysis suggests that extensive watershed development for urban, 
suburban, and commercial land uses are likely limiting factors affecting steelhead abundance 
within Pinole, San Pablo, Wildcat, Codornices, San Leandro, and San Lorenzo creeks.  Passage to 
upper watershed spawning and rearing reaches is blocked by reservoirs, and numerous partial 
and complete passage barriers exist within reaches downstream of reservoirs.  Additionally, a 
complex system of water storage and conveyance operations significantly alters stream flows 
within accessible reaches.  Combined, the effects of development (e.g., urban, suburban, and 
associated infrastructure) and water allocation facilities and operations, impair stream functions 
and habitat, and limit all lifestages of steelhead within the six streams assessed.  Restoration 
actions should target these issues within high potential stream reaches, should restore passage 
within reaches downstream of reservoirs, and should consider passage above reservoirs in order 
to provide access to important upper watershed reaches. 
 
Data on the current size and spatial distribution of the Pinole Creek steelhead population are 
limited.  Few adult steelhead have been observed within the watershed during the past several 
decades but focused surveys for adult steelhead have not been conducted. O. mykiss are regularly 
sampled in the upper portion of Pinole Creek; however, it is unclear to what extent these fish 
contribute to the anadromous population.  The culvert passage barrier under Highway I-80 has 
critically limited the range of flow conditions where anadromy can occur, effectively restricting 
steelhead from much of the higher quality habitat upstream. 
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General Recovery Strategy 
Passage Downstream of Reservoirs  
Barriers to passage downstream of reservoirs should be systematically remediated.  Priorities 
should focus on those that occur low in the system. 
 
Reservoir Reoperation to Benefit all Lifestages of Steelhead 
Large reservoirs within these creeks should be operated in such a manner as to benefit all 
lifestages of steelhead (i.e., migration, spawning, egg incubation, and juvenile rearing).  Release 
flows are often conducted to manage water supply but these flows are not synchronized to 
promote steelhead life history.  Considerations should include, but not be limited to, water 
temperature, flow velocity, ramping rates (as necessary to prevent scour of eggs, or displacement 
or stranding of juveniles), sediment transport, channel maintenance, instream habitat, adult and 
smolt migratory cues, and reflecting a natural, unimpaired hydrograph.   
 
Passage at Reservoirs 
Dams on lakes and reservoirs within San Pablo, Wildcat, San Leandro, and San Lorenzo creeks6 
act as complete passage barriers that block access to significant portions of habitat in the upper 
watershed reaches.  Blockage of access to historic habitat by these dams likely contributes to the 
lack of viability of these populations (Spence et al. 2008).  These upper watershed reaches were 
historically important for the support of steelhead populations in these watersheds, and the 
habitat and function of these above reservoir reaches cannot be effectively replaced through 
enhancement of downstream reaches.  Thus, to address the effects of upstream passage blockage 
at reservoirs, studies to evaluate the potential biological benefits and technical feasibility of 
steelhead passage programs should be performed at the reservoirs in this stratum, and if deemed 
technically feasible and biologically beneficial, passage programs to restore anadromy to the 
upper watersheds should be implemented.  
 
Increase Habitat Complexity 
Habitat complexity should be improved throughout the impaired reaches in each of these 
watersheds.  All structures should be designed to function within an established range of flows 
to optimize habitat conditions for all steelhead lifestages. 
 
 

                                                           
6 San Pablo Reservoir on San Pablo Creek; Jewel Lake and Lake Anza on Wildcat Creek; Chabot and 
Upper San Leandro reservoirs on San Leandro Creek; and Don Castro and Cull reservoirs on San Lorenzo 
Creek act as complete barriers to passage 
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Side Channel and Floodplain Reconnection 
Where not limited by existing development, efforts should be made to reconnect floodplain 
habitat and increase channel complexity by reconnecting side channel habitat with the active 
stream channel.  When possible, existing development should be retrofitted to restore access to 
floodplain and flood bench habitat, and to allow for natural channel functions. 
 
Increase Estuary Habitat  
Efforts to increase estuarine habitat should be maintained, where present, and should be 
expanded and implemented where needed elsewhere throughout the stratum.  Projects should 
include efforts to improve tidal and subtidal habitat complexity, and should consider the needs 
of rearing and emigrating salmonids. 
 
Improve Riparian Composition 
Many of the reaches downstream of reservoirs or within the urbanized areas would benefit from 
improved riparian composition and structure, which would improve LWD recruitment, and 
increase instream shelter for juvenile fish.  General practices to improve riparian condition 
include exotic vegetation removal, riparian planting and maintenance, and implementing 
channel maintenance flows necessary to support a riparian corridor that is diverse in species and 
age structure. 
 
Improve Sediment Transport and Address Upslope and Instream Sources of Excess Sediment 
Restoration efforts in all six streams should consider improving substrate conditions throughout 
channelized reaches.  On streams with large reservoirs (e.g., San Pablo, Wildcat, San Leandro, 
and San Lorenzo), restoration efforts should focus on providing channel maintenance/forming 
flows downstream of reservoirs as necessary to mobilize bedload material, and provide suitable 
gravel material from upstream sources.   
 
Active landslides, gullies, problem roads and bed incision should be prioritized and addressed 
as part of a comprehensive sediment reduction plan for the entire Pinole basin.   
 
Improve Water Quantity and Quality  
Many of these watersheds experience low summer flow; however, appreciable reductions in 
water quantity has resulted from diversions and likely groundwater pumping.  The extent and 
nature of ground water pumping should be investigated.  If pumping is adversely affecting 
aquatic habitat, Federal, state and local government representatives should work with 
landowners to implement creative solutions that minimize these effects.  Establishing a 
permanent streamflow gauge for those without a gauge will aid in the assessment of flow 
conditions. 
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Efforts should be made to improve water quality throughout the urbanized reaches in all six 
streams.  In particular, efforts should focus on limiting or treating urban runoff to decrease 
turbidity, address pH fluctuations, limit toxicity concerns, and reduce concentrations of 
pathogens, pesticides, and metals.       
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Riparian Vegetation: Composition, Cover & Tree Diameter P

Estuary: Quality & Extent P P P P

Velocity Refuge: Floodplain Connectivity P P

Hydrology: Redd Scour F

Hydrology: Baseflow & Passage Flows F G F F

Passage/Migration: Mouth or Confluence & Physical Barriers P P P P

Habitat Complexity: Percent Primary Pools & Pool/Riffle/Flatwater Ratios P P P

Habitat Complexity: Large Wood & Shelter P P P P

Sediment: Gravel Quality & Distribution of Spawning Gravels P P P P

Viability: Density, Abundance & Spatial Structure P P P

Water Quality: Temperature F G

Water Quality: Turbidity & Toxicity F F F F
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CCC Steelhead DPS: Interior San Francisco Bay (Pinole/San Leandro/San Lorenzo/San Pablo/Wildcat/Codornices)

Steelhead Life History Stages

Habitat & Population Condition Scores By Life Stage:

Adults Eggs

Summer-

Rearing 

Juveniles

Winter-

Rearing 

Juveniles

Smolts

VG = Very Good

G = Good

F = Fair    

P = Poor
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Agriculture M L M L L M M M L L

Channel Modification H H H H H H H H H H M

Disease, Predation, and Competition M M L H M M H L L

Fire, Fuel Management, and Fire Suppression H L H L L L L H M M

Livestock Farming and Ranching M L M L L M M M L L

Logging and Wood Harvesting L L L L L L L L L L
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Recreational Areas and Activities H H H L L L L L L L

Residential and Commercial Development H H H H H H H H H H

Roads and Railroads H H L H H H H H H H

Severe Weather Patterns M H M M M M M M M M L
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Fishing and Collecting M

Hatcheries and Aquaculture L L L
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Pinole Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

PinC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
1.1.1

Recovery 
Action Estuary Rehabilitate inner estuarine hydrodynamics

PinC-CCCS-
1.1.1.1 Action Step Estuary

Develop an estuary rehabilitation and enhancement plan in efforts to reclaim 
historically tidal influenced areas. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
1.1.1.2 Action Step Estuary

Restore connection between Chelsea wetlands and Pinole Creek (Phase 2 of Pinole 
Demonstration Project). 2 50

City of Pinole, Contra Coastal 
RCD, Contra Costa County, 
East Bay Municipal Utilities 
District (EBMUD), Friends of 
Pinole Creek

PinC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

PinC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target velocity refuge for 
migrating salmonids. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

PinC-CCCS-
3.1.1.1 Action Step Hydrology

Assess flow conditions to determine if water use is negatively impacting flows 
necessary to support summer rearing steelhead. 2 10

City of Pinole, Contra Costa 
County, East Bay Municipal 
Utilities District (EBMUD)

PinC-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

PinC-CCCS-
5.1.1.1 Action Step Passage

Utilize vegetation methods and bio-techniques to establish a low flow channel 
throughout the flood control channel. Incorporate features that create velocity refuge 
during high flow events for immigrating adults. 2 5

City of Pinole, Contra Costa 
County, East Bay Municipal 
Utilities District (EBMUD)

PinC-CCCS-
5.1.1.2 Action Step Passage

Modifications of large woody debris structures for passage should consider wood 
retention for restoration work in other locations along Pinole Creek. 2 5

City of Pinole, Contra Costa 
County, East Bay Municipal 
Utilities District (EBMUD)

PinC-CCCS-
5.1.1.3 Action Step Passage

Modify or remove passage impediments.  Address barriers identified in the Upper 
Pinole Creek Salmonid Migration Barrier Assessment (EBMUD 2010). 2 5

City of Pinole, Contra Costa 
County, East Bay Municipal 
Utilities District (EBMUD)

PinC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

PinC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Evaluate and prescribe an appropriate number of key LWD pieces to enhance 
summer rearing conditions in potential steelhead spawning and rearing areas 
throughout the watershed. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

PinC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Evaluate and implement habitat features that will increase primary pool depth and 
frequency for winter and summer rearing juveniles, and quality staging pools for 
migrating/staging adults. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter 

PinC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase shelter and habitat complexity features that improve survival of emigrating 
juvenile and adult steelhead; include efforts in areas such as flood control channels 
that lack habitat complexity.   2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

PinC-CCCS-
7.1.1.1 Action Step Riparian

Avoid or minimize disturbance or removal of mature trees within the riparian corridor 
due to land management activities (roads, cattle, flood control, etc.). 2 10

City of Pinole, Contra Costa 
County, East Bay Municipal 
Utilities District (EBMUD)

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Pinole Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PinC-CCCS-
7.1.2

Recovery 
Action Riparian Improve riparian condition

PinC-CCCS-
7.1.2.1 Action Step Riparian

Support additional phases of Pinole demonstration project.
2 50

City of Pinole, Contra Coastal 
RCD, Contra Costa County

PinC-CCCS-
7.1.3

Recovery 
Action Riparian Improve canopy cover

PinC-CCCS-
7.1.3.1 Action Step Riparian Control invasive species (blackberry, ivy, etc.). 2 20

City of Pinole, Contra Coastal 
RCD, Contra Costa County, 
Friends of Pinole Creek

PinC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

PinC-CCCS-
8.1.1.1 Action Step Sediment

Evaluate, design, and implement gravel quality and quantity strategies to the extent 
that the maximum amount of spawning and incubation habitat is achieved. 2 10

City of Pinole, Contra Costa 
County, East Bay Municipal 
Utilities District (EBMUD)

PinC-CCCS-
8.1.1.2 Action Step Sediment

Add channel roughness (logs, boulders) in strategic locations to encourage 
spawning tailout formations and gravel sorting. 2 10

City of Pinole, Contra Costa 
County, East Bay Municipal 
Utilities District (EBMUD)

PinC-CCCS-
8.1.1.3 Action Step Sediment

Identify and address upstream sources of fine sediment input.  Assess the Pavon 
Creeks system for potential deleterious sediment sources. 2 10

City of Pinole, Contra Costa 
County, East Bay Municipal 
Utilities District (EBMUD)

PinC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve instream temperature conditions

PinC-CCCS-
10.1.1.1 Action Step Water Quality

Identify if water temperatures are limiting steelhead viability in Pinole Creek, and if 
found to be limiting, develop and implement measures to reduce water temperatures 
where needed. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants

PinC-CCCS-
10.1.2.1 Action Step Water Quality Identify nutrient loading sources causing poor water quality conditions for salmonids. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
10.1.2.2 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to poor 
water quality and pollution. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
10.1.2.3 Action Step Water Quality Develop and implement strategies reducing toxins in waterways of Pinole Creek. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
10.1.2.4 Action Step Water Quality Abate illegal trash dumping. 3 50

City of Pinole, Contra Coastal 
RCD, Contra Costa County, 
East Bay Municipal Utilities 
District (EBMUD), Friends of 
Pinole Creek

PinC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
11.1.1

Recovery 
Action Viability Increase density, abundance, spatial structure and diversity

PinC-CCCS-
11.1.1.1 Action Step Viability

Continue ongoing adult and juvenile sampling efforts in the watershed. Work from 
Coastal Monitoring Protocols to establish consistent reporting methods to ensure 
DPS-wide consistency. 2 50

City of Pinole, Contra Coastal 
RCD, Contra Costa County, 
East Bay Municipal Utilities 
District (EBMUD), Friends of 
Pinole Creek

PinC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to instream substrate/food productivity (impaired  
gravel quality and quantity)

PinC-CCCS-
12.1.1.1 Action Step Agriculture

Address sources from agricultural activities that deliver sediment and runoff to 
stream channels. 2 10 Contra Costa County, RWQCB

PinC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Pinole Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PinC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

PinC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Minimize channelization in areas that provide winter refuge and seasonal habitat for 
juvenile steelhead. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Ensure that all existing channel designed for flood conveyance incorporate features 
that enhance steelhead migration under high and low flow conditions. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Evaluate design alternatives to rip-rap bank repairs and incorporate fish habitat 
features. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Conserve open space in contiguous landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements. 2 100

City of Pinole, Contra Costa 
County

PinC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity

PinC-CCCS-
13.1.2.1 Action Step

Channel 
Modification Conduct rehabilitation activities that reconnect channels to floodplains. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Develop and implement strategies that slow urban runoff during the spawning and 
migration season (slow it, spread it, sink it). 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

PinC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Ensure that existing engineered and modified channels incorporate features that 
enhance steelhead migration under high and low flow conditions. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
13.1.3.2 Action Step

Channel 
Modification Incorporate velocity refuge features in all existing engineered and modified channels. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Install features that provide shelter for emigrating juvenile salmonids - focus efforts 
on areas, such as flood control channels, where shelter is most limited. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Prevent or minimize any future channel modification in potentially high value 
seasonal habitat and migration (staging) areas. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

PinC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to provided shelter and velocity refuge for migrating and rearing steelhead. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
13.1.4.2 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
13.1.4.3 Action Step

Channel 
Modification

Prevent or minimize the removal of habitat forming structures (LWD, boulders, 
vegetation, etc.) in all natural waterways. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
13.1.5

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to estuary (impaired quality and extent)

PinC-CCCS-
13.1.5.1 Action Step

Channel 
Modification

Develop Estuary Enhancement Projects to improve rearing habitat for juveniles and 
smolts. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS

PinC-CCCS-
13.1.5.2 Action Step

Channel 
Modification

Remove structures impairing or reducing the historical tidal prism, where feasible, 
and benefits to salmonids and/or the estuarine environment are predicted. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
14.1 Objective

Disease/
Predation
/Competition Address disease or predation

PinC-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation
/Competition Prevent or minimize reduced density, abundance, and diversity

PinC-CCCS-
14.1.1.1 Action Step

Disease/
Predation
/Competition

Identify locations within the watershed that support exotic piscivorous fish species, 
and develop and implement a plan to decrease the effects of predation by these 
species.  Consider provision of instream habitat and cover that provides refuge for 
salmonids, and/or the elimination of instream conditions that support and favor exotic 
species. 2 10

CDFW, City of Pinole, Contra 
Costa County, NMFS
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Pinole Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PinC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification or curtailment of 
the species habitat or range

PinC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

PinC-CCCS-
18.1.1.1 Action Step Livestock Develop off-stream waters sources for livestock. 2 10

Contra Costa County, Private 
Landowners

PinC-CCCS-
18.1.1.2 Action Step Livestock

Minimize gully initiation by preventing livestock from over utilizing steeper sloped 
areas.  2 10

Contra Costa County, Private 
Landowners

PinC-CCCS-
18.1.1.3 Action Step Livestock

Reduce sediment runoff from confined animal facilities to prevent or minimize runoff 
of animal waste and instream nutrient loading. 2 10

Contra Costa County, Private 
Landowners

PinC-CCCS-
18.1.1.4 Action Step Livestock Exclude livestock from riparian areas. 2 10

Contra Costa County, Private 
Landowners

PinC-CCCS-
21.1 Objective Recreation Address inadequacies of regulatory mechanisms
PinC-CCCS-
21.1.1

Recovery 
Action Recreation Prevent or minimize increased landscape disturbance

PinC-CCCS-
21.1.1.1 Action Step Recreation Develop, implement, and fund site specific BMPs for equestrian operations. 2 20

Contra Coastal RCD, Contra 
Costa County, East Bay 
Municipal Utilities District 
(EBMUD), Friends of Pinole 
Creek, NMFS

PinC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

PinC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Design new development to allow streams to meander in historical patterns; 
protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 2 10 City of Pinole

PinC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Minimize or avoid new development within riparian zones and the 100 year 
floodprone zones. 2 10 City of Pinole

PinC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development Minimize, or greatly restrict future development in floodplains or off channel habitats. 2 10 City of Pinole

PinC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

PinC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways of Pinole Creek. 2 10 City of Pinole

PinC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Implement education programs and install signs to promote public awareness of 
salmon and steelhead and their habitats within the Pinole Creek watershed. 3 10 City of Pinole

PinC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent adverse alterations to sediment transport (road condition/density, dams, 
etc.)

PinC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Address high and medium priority sediment delivery sites associated with roads and 
railroads. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

PinC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Minimize or restrict the construction of new roads near high valve habitat areas or 
sensitive habitat areas. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration
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Pinole Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PinC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Ensure that all future road/stream crossing provide passage for all steelhead life 
stages. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Identify and remedy all road/stream crossings that impair or prevent steelhead 
migration. 2 10

City of Pinole, Contra Costa 
County

PinC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s Replace UPRR bridge at mouth. 2 20

Contra Costa County, Friends 
of Pinole Creek, NMFS, UPRR

PinC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PinC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

PinC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Assess water diversions and prescribe and implement actions to improve life stage 
survival in areas where found to be limiting. 2 10

Contra Costa County, East Bay 
Municipal Utilities District 
(EBMUD)
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San Pablo Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

SPab-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
1.1.1

Recovery 
Action Estuary Prevent or minimize impairment to the estuary (impaired quality and extent)

SPab-CCCS-
1.1.1.1 Action Step Estuary

Develop an estuary rehabilitation and enhancement plan in efforts to reclaim 
historically tidal influenced areas. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
1.1.1.2 Action Step Estuary

Identify potential habitat features that will increase current and future estuary habitat 
values for rearing steelhead. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
1.1.1.3 Action Step Estuary

Investigate water quality (D.O., temperature, salinity) conditions for rearing steelhead 
in potential tidal marsh rehabilitation sites. 2 5

City of San Pablo, Contra 
Costa County

SPab-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

SPab-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target velocity refuge for 
migrating salmonids. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

SPab-CCCS-
3.1.1.1 Action Step Hydrology

Assess flow conditions to determine if water use is negatively impacting flows 
necessary to support summer rearing steelhead. 2 10

City of San Pablo, Contra 
Costa County, East Bay 
Municipal Utilities District 
(EBMUD)

SPab-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

SPab-CCCS-
5.1.1.1 Action Step Passage Evaluate feasibility of passage methodologies for San Pablo and Briones reservoirs. 1 5

East Bay Municipal Utilities 
District (EBMUD)

SPab-CCCS-
5.1.1.2 Action Step Passage

Develop and implement a reservoir bypass flow schedules that protect migrating 
steelhead through flood control channels. 1 5

East Bay Municipal Utilities 
District (EBMUD)

SPab-CCCS-
5.1.1.3 Action Step Passage Improve passage conditions at known barriers downstream of San Pablo Reservoir. 1 5

City of San Pablo, East Bay 
Municipal Utilities District 
(EBMUD), Caltrans

SPab-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

SPab-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Evaluate and prescribe an appropriate number of key LWD pieces to enhance 
summer rearing conditions in potential steelhead spawning and rearing areas 
throughout the watershed. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

SPab-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Evaluate and prescribe habitat features that will increase primary pool depth and 
frequency for winter and summer rearing juveniles, and quality staging pools for 
migrating/staging adults. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter 

SPab-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase shelter and habitat complexity features that improve survival of emigrating 
juvenile and adult steelhead; include efforts in areas such as flood control channels 
that lack habitat complexity.   2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

SPab-CCCS-
7.1.1.1 Action Step Riparian

Identify areas in the lower reaches  where canopy cover is not meeting the minimum 
canopy criteria, and prescribe and implement measures to improve riparian habitat. 2 10

City of San Pablo, Contra 
Costa County, East Bay 
Municipal Utilities District 
(EBMUD)

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
Interior SF Bay Diversity Stratum

854



San Pablo Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SPab-CCCS-
7.1.1.2 Action Step Riparian

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
land management activities (roads, cattle, flood control, etc.). 2 10

City of San Pablo, Contra 
Costa County, East Bay 
Municipal Utilities District 
(EBMUD)

SPab-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

SPab-CCCS-
8.1.1.1 Action Step Sediment

Evaluate, design, and implement gravel quality and quantity strategies to the extent 
that the maximum amount of spawning and incubation habitat is achieved. 2 10

City of San Pablo, Contra 
Costa County, East Bay 
Municipal Utilities District 
(EBMUD)

SPab-CCCS-
8.1.1.2 Action Step Sediment

Add channel roughness (logs, boulders) in strategic locations to encourage 
spawning tailout formations and gravel sorting. 2 10

City of San Pablo, Contra 
Costa County, East Bay 
Municipal Utilities District 
(EBMUD)

SPab-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
10.1.1

Recovery 
Action Water Quality Improve instream temperature conditions

SPab-CCCS-
10.1.1.1 Action Step Water Quality

Identify if water temperatures are limiting steelhead viability in San Pablo Creek and, 
if found to be limiting, develop and implement measures to reduce water 
temperatures where needed. 2 10

City of San Pablo, Contra 
Costa County, East Bay 
Municipal Utilities District 
(EBMUD)

SPab-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants

SPab-CCCS-
10.1.2.1 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to poor 
water quality and pollution. 2 10

City of San Pablo, Contra 
Costa County, East Bay 
Municipal Utilities District 
(EBMUD)

SPab-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SPab-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Minimize or avoid channelization in areas that provide winter refuge and seasonal 
habitat for juvenile steelhead 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Ensure that all existing channel designed for flood conveyance incorporate features 
that enhance steelhead migration under high and low flow conditions. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Evaluate design alternatives to rip-rap bank repairs and incorporate fish habitat 
features. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity

SPab-CCCS-
13.1.2.1 Action Step

Channel 
Modification Conduct rehabilitation activities that reconnect channels to floodplains. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Develop and implement strategies that slow urban runoff during the spawning and 
migration season (slow it, spread it, sink it). 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

SPab-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Ensure that existing engineered and modified channels incorporate features that 
enhance steelhead migration under high and low flow conditions. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.3.2 Action Step

Channel 
Modification Incorporate velocity refuge features in all existing engineered and modified channels. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Install features that provides shelter for emigrating juvenile salmonids - focus efforts 
on areas, such as flood control channels, where shelter is most limited. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Minimize or prevent any future channel modification in potentially high value 
seasonal habitat and migration (staging) areas. 2 10

City of San Pablo, Contra 
Costa County
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San Pablo Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SPab-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SPab-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to provided shelter and velocity refuge for migrating and rearing steelhead. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.4.2 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.4.3 Action Step

Channel 
Modification

Prevent or minimize the removal of habitat forming structures (LWD, boulders, 
vegetation, etc.) in all natural waterways. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.5

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to estuary (impaired quality and extent)

SPab-CCCS-
13.1.5.1 Action Step

Channel 
Modification

Develop Estuary Enhancement Projects to improve rearing habitat for juveniles and 
smolts. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
13.1.5.2 Action Step

Channel 
Modification

Where feasible, remove structures impairing or reducing the historical tidal prism, 
and benefits to salmonids and/or the estuarine environment are predicted. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SPab-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Design new development to allow streams to meander in historical patterns; 
protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Minimize or avoid new development within riparian zones and the 100 year 
floodprone zones. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development Minimize or restrict future development in floodplains or off channel habitats. 2 10

City of San Pablo, Contra 
Costa County, East Bay 
Municipal Utilities District 
(EBMUD)

SPab-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SPab-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways of San Pablo Creek. 2 10

City of San Pablo, Contra 
Costa County, East Bay 
Municipal Utilities District 
(EBMUD)

SPab-CCCS-
22.1.2.2 Action Step

Residential
/Commercial 
Development

Implement education programs and install signs to promote public awareness of 
salmon and steelhead and their habitats within the  watershed. 3 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SPab-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess high and medium priority sediment delivery sites associated with roads and 
railroads. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

SPab-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Minimize or prevent the construction of new roads near high valve habitat areas or 
sensitive habitat areas. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

SPab-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Ensure that all future road/stream crossing provide passage for all steelhead life 
stages. 2 10

City of San Pablo, Contra 
Costa County
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San Pablo Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SPab-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Identify and remedy all road/stream crossings that impair or prevent steelhead 
migration. 2 10

City of San Pablo, Contra 
Costa County

SPab-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPab-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to passage and migration

SPab-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment Design all habitat enhancements to function within the anticipated range of flows. 2 5

East Bay Municipal Utilities 
District (EBMUD)

SPab-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment

Install instream habitat enhancement features designed to increase the quantity and 
quality of fry and juvenile steelhead habitat by creating habitats with depth, velocity, 
and cover components that favor these life stages. 2 5

East Bay Municipal Utilities 
District (EBMUD)

SPab-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SPab-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment

During winter and spring implement moderate winter baseflows downstream of all 
reservoirs to provide adequate water depths necessary for upstream and 
downstream migration. 1 20

East Bay Municipal Utilities 
District (EBMUD)

SPab-CCCS-
25.1.2.2 Action Step

Water 
Diversion/
Impoundment

During winter and spring implement periodic migrant attractant flows necessary to 
attract adult fish upstream, and encourage outmigration of smolts.  1 5

East Bay Municipal Utilities 
District (EBMUD)

SPab-CCCS-
25.1.2.3 Action Step

Water 
Diversion/
Impoundment

To provide stream channel maintenance flows, during winter and spring, implement 
periodic large pulse "maintenance" flows from reservoirs.  When possible, time these 
flows so that they coincide with natural rainfall events. 1 5

East Bay Municipal Utilities 
District (EBMUD)

SPab-CCCS-
25.1.2.4 Action Step

Water 
Diversion/
Impoundment

During summer and fall, manage release rates so that depths and velocities favoring 
fry and juvenile steelhead are provided. 1 5

East Bay Municipal Utilities 
District (EBMUD)

SPab-CCCS-
25.1.2.5 Action Step

Water 
Diversion/
Impoundment

Ramp all reservoir releases (flood maintenance releases, fisheries passage 
releases, summer baseflow, and other planned releases) as necessary to minimize 
deleterious effects of flow increases/decreases.  1 5

East Bay Municipal Utilities 
District (EBMUD)

SPab-CCCS-
25.1.2.6 Action Step

Water 
Diversion/
Impoundment

Establish and implement a comprehensive stream flow program to improve survival 
at all life stages by improving the spatial and temporal pattern of surface flows 
throughout spawning, rearing, and migration areas. 1 5

East Bay Municipal Utilities 
District (EBMUD)

SPab-CCCS-
25.1.2.7 Action Step

Water 
Diversion/
Impoundment

Develop flow schedules below San Pablo Reservoir that maximize current and 
potential habitat conditions. 1 5

East Bay Municipal Utilities 
District (EBMUD)

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
Interior SF Bay Diversity Stratum

857



 Wildcat Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

WCC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WCC-CCCS-
1.1.1

Recovery 
Action Estuary Reduce toxicity and pollutants

WCC-CCCS-
1.1.1.1 Action Step Estuary

Cleanup areas where household and commercial waste has been dumped in the 
Wildcat Creek Marsh. 3 100

Contra Costa County, EB 
Parks

WCC-CCCS-
1.1.2

Recovery 
Action Estuary Reduce extent of estuarine shoreline development

WCC-CCCS-
1.1.2.1 Action Step Estuary

Minimize or prevent development within the Wildcat Creek Marsh and in other 
marshes along the North Richmond Shoreline. 3 100

Contra Costa County, EB 
Parks

WCC-CCCS-
1.1.3

Recovery 
Action Estuary Rehabilitate natural river mouth dynamics

WCC-CCCS-
1.1.3.1 Action Step Estuary

Develop and implement a plan that addresses the concrete-capped sewer line that 
crosses Wildcat Creek downstream of Richmond Parkway (SFEI 2001; Urban 
Creeks Council 2010). 3 25

Contra Costa County, EB 
Parks

WCC-CCCS-
1.1.4

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

WCC-CCCS-
1.1.4.1 Action Step Estuary Re-align levees downstream of Richmond Parkway, in Castro and Wildcat sloughs. 3 5

Contra Costa County, EB 
Parks

WCC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WCC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

WCC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

The City and/or County should take actions to acquire or relocate flood prone 
residences from willing landowners and restore floodplains in these areas. A 
recommended site from the Urban Creek Council (2010) is the Folsom Avenue 
properties. 3 100 City, Contra Costa County

WCC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity Add floodplain benches along the channel in areas where the channel has incised. 3 100

City, Contra Costa County, 
Corps, EB Parks, Private 
Landowners

WCC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Implement actions that re-establish the hydrologic connection between stream 
channels and adjacent floodplain habitat. 2 5

City, Contra Costa County, 
USACE

WCC-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WCC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

WCC-CCCS-
3.1.1.1 Action Step Hydrology

Implement storm water management actions so that patterns of water runoff, 
including surface and subsurface drainage, match, to the greatest extent possible, 
the natural hydrologic pattern for the watershed in timing, quantity, and quality. 2 25

City, Contra Costa County, 
Private Landowners

WCC-CCCS-
3.1.1.2 Action Step Hydrology

Study the potential to release water from Lake Anza and/or Jewel Lake to maintain 
suitable rearing temperatures and migratory flows in downstream habitats (e.g., 
pulse flow programs for adult upstream migration and smolt outmigration).  
Implement recommendations arising from study. 1 10

Contra Costa County, EB 
Parks

WCC-CCCS-
3.1.1.3 Action Step Hydrology

Encourage water conservation and the use of native vegetation in new landscaping 
to reduce the need for watering and application of herbicides, pesticides, and 
fertilizers. 3 100 City, Contra Costa County

WCC-CCCS-
3.1.1.4 Action Step Hydrology Install streamflow gauging devices to monitor stream flow. 2 5 City, Contra Costa County

WCC-CCCS-
3.1.1.5 Action Step Hydrology

Reduce storm runoff through increased infiltration and retention.  First conduct a 
study to research the issue, then implement recommendations from the study. 2 10

City, Contra Costa County, EB 
Parks

WCC-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WCC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

WCC-CCCS-
5.1.1.1 Action Step Passage

Develop and implement plans to address the following barriers in lower Wildcat 
Creek: Rumrill Blvd. culvert, 23rd Street culvert, Van Ness St. culvert, Church lane 
culvert, Vale St. culvert, San Pablo Ave. culvert, and the I-80 culvert. Addressing the 
San Pablo Ave. culvert should be given the highest priority. 2 10

City of San Pablo, Contra 
Costa County, USACE
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WCC-CCCS-
5.1.1.2 Action Step Passage

Investigate modifying or removing the Jewel Lake impoundment to allow upstream 
and downstream steelhead passage.  If modification or removal is feasible, 
implement recommendations from study. 2 10 EB Parks

WCC-CCCS-
5.1.1.3 Action Step Passage

Implement the agency-preferred alternative (NHC 2013) for addressing steelhead 
passage conditions at the flood control fish ladder. 2 5

City, Contra Costa County, 
USACE

WCC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WCC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase frequency of primary or staging pools

WCC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Where feasible, design and engineer pool enhancement structures to increase the 
number and quality of pools. Priority should be given to improve staging and primary 
pools in reaches downstream of the I-80 culvert per the recommendations made by 
EBRPD (2007). However, pool enhancement actions should also be implemented in 
the Lower Wildcat Canyon reaches to increase the depths of pools (SFEI 2001). 2 10

City, Contra Costa County, EB 
Parks

WCC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Increase the number of primary pools in Wildcat Creek reaches below I-80 to the 
extent that more than 40% of summer rearing pools meet primary pool criteria (>2.5 
feet). 2 50

City of San Pablo, Contra 
Costa County

WCC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase large wood frequency (BFW 0-10 meters)

WCC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Install large woody debris to increase pools depths and increase shelter in pools. 
High priority restoration sites identified by EBRPD (2007) include reaches between 
the railroad trestle and Rumrill Blvd. culvert, Church Lane to Vale Street, Vale Street 
to San Pablo Ave, and between the San Pablo Avenue and I-80 culverts. 2 20

City of San Pablo, Contra 
Costa County, EB Parks

WCC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter

WCC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Ensure cover elements (e.g., undercut banks, large and small wood, rootmass, 
terrestrial vegetation, aquatic vegetation, boulders, and ledges)  in primary and 
staging pools are incorporated into restoration, flood control, and bank stabilization 
designs. 3 100

City of San Pablo, Contra 
Costa County, EB Parks

WCC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Improve habitat complexity 

WCC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity

Encourage retention and recruitment of large woody debris to maintain current 
stream complexity, pool frequency, and depth in reaches where habitat complexity is 
suitable for steelhead. 2 100

City, Contra Costa County, EB 
Parks

WCC-CCCS-
6.1.4.2 Action Step

Habitat 
Complexity

Encourage landowners to implement woody debris restoration projects as part of 
their ongoing operations in stream reaches where large woody debris is lacking. 2 100 City, Contra Costa County

WCC-CCCS-
6.1.4.3 Action Step

Habitat 
Complexity

Where feasible, increase woody cover and habitat complexity within pool and 
flatwater habitat units throughout the Wildcat Creek watershed.  2 20

City, Contra Costa County, EB 
Parks

WCC-CCCS-
6.1.4.4 Action Step

Habitat 
Complexity Complete habitat assessments throughout the Wildcat Creek watershed. 2 10

CDFW, EB Parks, RCD, Urban 
Creeks Council

WCC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WCC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

WCC-CCCS-
7.1.1.1 Action Step Riparian

Plant riparian vegetation to improve canopy cover. Recommended planting sites 
from EBRPD (2007) include reaches downstream and upstream of the 23rd Street 
culvert, downstream of the Church Lane culvert, just downstream of the Vale Street 
Culvert, just downstream of the San Pablo Avenue culvert, and in the reach between 
the San Pablo Ave and I-80 culverts. 3 10 City, County, RCD

WCC-CCCS-
7.1.1.2 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, etc.), 
prioritize and develop riparian habitat reclamation and enhancement programs 
(CDFG 2004). 2 20

City, Contra Costa County, EB 
Parks

WCC-CCCS-
7.1.1.3 Action Step Riparian

Develop a Large Wood Recruitment Plan that assesses instream wood needs, and 
sites potentially responsive to wood recruitment or placement, and develop a riparian 
strategy to ensure long term natural recruitment of wood via large tree retention. 2 10

City, Contra Costa County, EB 
Parks

WCC-CCCS-
7.1.1.4 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers (CDFG 2004). 2 100 City, Contra Costa County
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WCC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WCC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

WCC-CCCS-
8.1.1.1 Action Step Sediment

Replace in-stream structures that constrict storm flows, creating backwater 
conditions that lead to over-bank flooding and in-channel sedimentation. 
Recommended actions from the Urban Creeks Council (2010) include the 
modification/replacement of the Rumrill Road culvert, 23rd Street Bridge, Church 
Lane culvert, and the BNSF Railroad Trestle Bridge (located at the downstream end 
of Phase II of the USACE Flood Control Project). 2 30

BNFSF Railway Company, City 
of San Pablo, Contra Costa 
County

WCC-CCCS-
8.1.1.2 Action Step Sediment

Conduct road and sediment reduction assessments to identify sediment-related and 
runoff-related problems and determine level of hydrologic connectivity. 2 10

City, Contra Costa County, EB 
Parks, Private Landowners

WCC-CCCS-
8.1.1.3 Action Step Sediment

Re-establish natural sediment delivery processes by assessing sediment delivery 
sources at the sub-watershed scale and prioritizing sediment reduction activities. 2 20

City, Contra Costa County, EB 
Parks

WCC-CCCS-
8.1.1.4 Action Step Sediment

Institute erosion control projects using biotechnical erosion control methods that can 
restore streambank integrity and increase habitat values. 2 20

City, Contra Costa County, EB 
Parks, Private Landowners

WCC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species range or habitat

WCC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

WCC-CCCS-
10.1.1.1 Action Step Water Quality

Plant native vegetation to promote streamside shade and install large woody debris 
to increase pools depths. High priority restoration sites identified by EBRPD (2007) 
include reaches between the railroad trestle and Rumrill Blvd. culvert, Church Lane 
to Vale Street, Vale Street to San Pablo Ave, and between the San Pablo Avenue 
and I-80 culverts. 2 100 City, County, RCD

WCC-CCCS-
10.1.1.2 Action Step Water Quality

Determine site-specific recommendations for improving riparian habitat to remedy 
high stream temperatures and implement  accordingly (CDFG 2004). 2 5

City, Contra Costa County, EB 
Parks

WCC-CCCS-
10.1.1.3 Action Step Water Quality

Implement actions to maintain and restore water temperatures to meet habitat 
requirements for CCC steelhead in assessed streams. 2 25

City, Contra Costa County, EB 
Parks, Private Landowners

WCC-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants

WCC-CCCS-
10.1.2.1 Action Step Water Quality

Retrofit the San Pablo Casino Parking lot to include bioretention areas or other 
landscaping features adapted to treat stormwater runoff on the site. 3 100 City, Private Landowners

WCC-CCCS-
11.1 Objective Viability

Address other natural or manmade factors affecting the species' continued 
existence

WCC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

WCC-CCCS-
11.1.1.1 Action Step Viability

Conduct a comprehensive assessment of watershed processes (e.g., hydrology, 
geology, fluvial-geomorphology, water quality, and vegetation), instream habitat, and 
factors limiting steelhead production. 2 10

City, Contra Costa County, EB 
Parks, RCD, Urban Creeks 
Council

WCC-CCCS-
11.1.1.2 Action Step Viability

Investigate reintroducing steelhead into newly accessible habitat following projects 
that address passage barriers. 2 50 CDFW, NMFS, NOAA SWFSC

WCC-CCCS-
11.1.1.3 Action Step Viability

Utilize CDFW approved implementation, effectiveness, and validation monitoring 
protocols when assessing efficacy of restoration efforts. 2 100

City, Contra Costa County, EB 
Parks, Private Landowners

WCC-CCCS-
11.1.1.4 Action Step Viability

Develop and implement a monitoring program to evaluate the performance of 
recovery efforts. 2 10 Alameda County, City, RCD

WCC-CCCS-
11.1.1.5 Action Step Viability Monitor population status for response to recovery actions. 2 10

City, Contra Costa County, EB 
Parks, Urban Creeks Council

WCC-CCCS-
11.1.1.6 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. Encourage all major landowners to develop 
similar assessment methods. 3 20

EB Parks, RCD, Urban Creeks 
Council

WCC-CCCS-
11.1.1.7 Action Step Viability Measure or estimate the condition of key habitat attributes across the  watershed. 2 20

City, Contra Costa County, EB 
Parks, RCD, Urban Creeks 
Council
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WCC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WCC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize adverse alterations to riparian species composition and 
structure

WCC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Where new levees or similar flood control projects are planned, develop setbacks to 
allow the river to respond to natural hydrologic process and remain in equilibrium. At 
a minimum, setbacks should accommodate a 100 year event. 2 100

City, Contra Costa County, 
FEMA, Private Landowners, 
USACE

WCC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Minimize or prevent the use of new flood control projects or additions from facilitating 
new development (as opposed to protecting existing infrastructure). 2 100 City, Contra Costa County

WCC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to stream hydrology (impaired water flow)

WCC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

The City should pursue actions to prevent creek water return (backfilling) through the 
storm drain network. Recommended actions from Balance Hydrologic (2007) include 
installing flap gates at outlets in the creek or re-routing pipes to outflow further 
downstream (at lower elevations). 3 100 City, County

WCC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

The City and County should investigate the potential to detain stormwater on a 
watershed scale. 3 100 City, County

WCC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

WCC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Restore natural channel geometry and install floodplain benches when conducting 
creek restoration and flood control. 3 100

City, Contra Costa County, EB 
Parks

WCC-CCCS-
13.1.3.2 Action Step

Channel 
Modification

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 3 30

City, Contra Costa County, 
FEMA, Private Landowners, 
RCD, USACE

WCC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 2 100

Contra Costa County, Private 
Landowners

WCC-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WCC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

WCC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100 City, Contra Costa County

WCC-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

New development should minimize storm-water runoff, changes in duration, or 
magnitude of peak flow. 2 100 City, Contra Costa County

WCC-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development

Identify areas at increased risk of mass wasting and elevated fine sediment load, 
and decrease sediment from transportation projects and land management activities 
in those areas. 2 5

City, Contra Costa County, EB 
Parks, RCD

WCC-CCCS-
22.1.1.4 Action Step

Residential
/Commercial 
Development

Ensure toxic waste products from urban activities receive the appropriate treatment 
before being discharged into any body of water that may enter any steelhead waters. 2 100 City, Contra Costa County

WCC-CCCS-
22.1.1.5 Action Step

Residential
/Commercial 
Development

Avoid, or at a minimum minimize, the use of commercial and industrial products (e.g. 
pesticides) with high potential for contamination of local waterways. 2 100 City, Contra Costa County

WCC-CCCS-
22.1.1.6 Action Step

Residential
/Commercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating 
steelhead. 2 5

City, Contra Costa County, EB 
Parks

WCC-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize reduced density, abundance, and diversity

WCC-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

Improve education and awareness of agencies, landowners and the public regarding 
salmonid protection and habitat requirements. 2 100 RCD, Urban Creeks Council
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WCC-CCCS-
22.1.2.2 Action Step

Residential
/Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 2 100

City, Contra Costa County, EB 
Parks, RCD, Urban Creeks 
Council

WCC-CCCS-
22.1.2.3 Action Step

Residential
/Commercial 
Development

Design and implement education programs to promote public awareness of 
steelhead habitat within urban creek settings. 2 100

City, Contra Costa County, EB 
Parks, RCD, Urban Creeks 
Council

WCC-CCCS-
22.1.3

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

WCC-CCCS-
22.1.3.1 Action Step

Residential
/Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams and to provide shade. 2 100

City, Contra Costa County, EB 
Parks, Private Landowners

WCC-CCCS-
22.1.3.2 Action Step

Residential
/Commercial 
Development

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to ameliorate instream temperature and provide a 
source of future large woody debris recruitment. 2 50

City, Contra Costa County, EB 
Parks, RCD, Urban Creeks 
Council

WCC-CCCS-
22.1.4

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

WCC-CCCS-
22.1.4.1 Action Step

Residential
/Commercial 
Development

As mitigation for hydrograph impairment, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 5

CDFW, City, Contra Costa 
County, NMFS

WCC-CCCS-
22.1.5

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to the estuary (impaired quality and extent)

WCC-CCCS-
22.1.5.1 Action Step

Residential
/Commercial 
Development

Identify locations of persistent illegal dumping activities and then install signs, lighting 
or barriers to discourage future dumping. Signs should indicate the fines and 
penalties for illegal dumping, and a phone number for reporting incidents. 3 5

City of Richmond, City of San 
Pablo, Contra Costa County, 
EB Parks

WCC-CCCS-
22.1.5.2 Action Step

Residential
/Commercial 
Development

Prevent illegal dumping through special cleanup events where communities are 
provided with the resources to properly dispose of illegally dumped materials and 
residents are informed of illegal dumping impacts. 3 5

City of Richmond, City of San 
Pablo, Contra Costa County, 
EB Parks

WCC-CCCS-
22.2 Objective

Residential
/Commercial 
Development Address the inadequacy of existing regulatory mechanisms

WCC-CCCS-
22.2.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

WCC-CCCS-
22.2.1.1 Action Step

Residential
/Commercial 
Development

Land use zoning should be appropriate to the site and be tolerant to anticipated 
conditions (e.g., tolerant to frequent flooding). 2 100 City, Contra Costa County

WCC-CCCS-
22.2.1.2 Action Step

Residential
/Commercial 
Development

Design new developments to avoid or minimize effects to unstable slopes, wetlands, 
areas of high habitat value, and similarly constrained sites that occur adjacent to a 
CCC steelhead watercourse. 2 100 City, Contra Costa County

WCC-CCCS-
22.2.1.3 Action Step

Residential
/Commercial 
Development

Contra Costa County and municipalities should adopt a policy of “managed retreat” 
(removal of problematic infrastructure and replacement with native vegetation or 
flood tolerant land uses) for areas highly susceptible to, or previously damaged from, 
flooding. 2 50 City, Contra Costa County

WCC-CCCS-
22.2.1.4 Action Step

Residential
/Commercial 
Development

Develop policy and guidelines that address land conversion and attempt to minimize 
conversion-related impacts within the aquatic environment. 2 50

City, Contra Costa County, 
RCD, Urban Creeks Council

WCC-CCCS-
22.2.1.5 Action Step

Residential
/Commercial 
Development

Develop legislation that will fund county planning for environmentally sound growth 
and water supply and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 2 10 City, Contra Costa County

WCC-CCCS-
22.2.1.6 Action Step

Residential
/Commercial 
Development

Develop and implement ordinances (e.g., Santa Cruz) to restrict subdivisions by 
requiring a minimum acreage limit for parcelization and in concert with limits on water 
supply and groundwater recharge areas. 3 5 City, Contra Costa County

WCC-CCCS-
22.2.1.7 Action Step

Residential
/Commercial 
Development

Minimize or avoid development within riparian zones and the 100-year floodprone 
zones. 2 100

City, Contra Costa County, 
Private Landowners
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WCC-CCCS-
22.2.1.8 Action Step

Residential
/Commercial 
Development Enforce existing building permit programs to minimize unpermitted construction. 2 100 City, Contra Costa County

WCC-CCCS-
22.2.1.9 Action Step

Residential
/Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 2 100 City, Contra Costa County

WCC-CCCS-
22.2.1.10 Action Step

Residential
/Commercial 
Development Minimize degradation of steelhead habitat through proper land-use zoning. 2 100 City, Contra Costa County

WCC-CCCS-
22.2.2

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to the estuary (impaired quality and extent)

WCC-CCCS-
22.2.2.1 Action Step

Residential
/Commercial 
Development

Implement existing ordinances or create new ordinances to regulate waste 
management and eliminate illegal dumping in the Wildcat Creek Marsh through 
methods such as fines. 3 100

City of Richmond, City of San 
Pablo, Contra Costa County, 
EB Parks

WCC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WCC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

WCC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Investigate and address road-related sediment sources within the Wildcat Creek 
watershed. 2 10 City, Contra Costa County

WCC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Continue education of County/City road engineers, and County/City maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 2 100 City, Contra Costa County

WCC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Conduct collaborative evaluations of priorities for treatment of road-related CCC 
steelhead passage barriers, such as the Fish Passage Forum. 2 10

CalTrans, City, Contra Costa 
County, EB Parks, RCD, Urban 
Creeks Council

WCC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s Develop a Steelhead Certification Program for road maintenance staff. 2 3 City, Contra Costa County

WCC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Decommission and rehabilitate riparian road systems and/or upgrade roads (and 
skid trails on forestlands) that deliver sediment into adjacent watercourses. 2 10

City, Contra Costa County, EB 
Parks, Private Landowners

WCC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Conduct outreach and education regarding the adverse effects of roads, and the 
types of best management practices protective of salmonids. 3 100

City, Contra Costa County, EB 
Parks, RCD, Urban Creeks 
Council

WCC-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. 2 2

City, Contra Costa County, 
RCD

WCC-CCCS-
23.1.1.8 Action Step

Roads/Railroad
s

Use best management practices for road construction, maintenance, management 
and decommissioning (e.g. Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon 
Department of Transportation, 1999). 2 100

CalTrans, City, Contra Costa 
County, EB Parks, Private 
Landowners

WCC-CCCS-
23.1.1.9 Action Step

Roads/Railroad
s

Assess and implement actions that hydrologically disconnect roads or reduce 
sediment sources. 2 20

City, Contra Costa County, 
RCD

WCC-CCCS-
23.1.1.10 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) must accommodate 100-year flow event and associated sediment 
transport. 2 100

Caltrans, City of Richmond, 
City of San Pablo, Contra 
Costa County, USACE

WCC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

WCC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

WCC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Reduce sediment sources from road networks, maintenance activities, and other 
actions that deliver sediment to stream channels through improved, or new, laws and 
policies, and/or enforcement of existing laws and policies. 2 100 City, Contra Costa County

WCC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 2 100

City, Contra Costa County, 
Private Landowners, RCD

WCC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails to decrease fine 
sediment loads. 2 100

Contra Costa County, EB 
Parks, Private Landowners

WCC-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 100

Caltrans, City, Contra Costa 
County, EB Parks, Private 
Landowners, Sonoma County
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 Wildcat Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WCC-CCCS-
23.2.1.5 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings (NMFS 2001a) 
and appropriate barrier databases when developing new or retrofitting existing road 
crossings. 2 100

Caltrans, City, Contra Costa 
County, EB Parks, Private 
Landowners

WCC-CCCS-
23.2.1.6 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific road management plan is created 
and implemented. 2 5

City, Contra Costa County, 
FEMA, USACE

WCC-CCCS-
23.2.1.7 Action Step

Roads/Railroad
s

Develop a road upgrade fund to supplement FEMA emergency repair funding so 
problem roads could be upgraded to reduce sediment loading and improve road 
reliability.  The County and cities should seek amendment of FEMA policies to allow 
improvements that prevent erosion and failure, particularly in watersheds with 
steelhead. 2 20 City, Contra Costa County

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
Interior SF Bay Diversity Stratum

864



Codornices Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CodC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CodC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

CodC-CCCS-
1.1.1.1 Action Step Estuary

Develop an estuary rehabilitation and enhancement plan in efforts to reclaim 
historically tidal influenced areas. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
1.1.1.2 Action Step Estuary

Investigate water quality (D.O., temperature, salinity) conditions for rearing steelhead 
in potential tidal marsh rehabilitation sites. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CodC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

CodC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target velocity refuge for 
migrating salmonids. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target winter rearing 
habitat for juvenile steelhead. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CodC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

CodC-CCCS-
5.1.1.1 Action Step Passage

Utilize vegetation methods and bio-techniques to establish a low flow channel 
throughout the flood control channel. Incorporate features that create velocity refuge 
during high flow events for immigrating adults. 2 5

City of Albany, City of San 
Pablo

CodC-CCCS-
5.1.1.2 Action Step Passage Modify or remove passage impediments. 2 5

City of Albany, City of San 
Pablo

CodC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CodC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

CodC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Evaluate and prescribe an appropriate number of key LWD pieces to enhance 
summer rearing conditions in potential steelhead spawning and rearing areas 
throughout the watershed. 2 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

CodC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Evaluate and prescribe habitat features that will increase primary pool depth and 
frequency for winter and summer rearing juveniles, and quality staging pools for 
migrating/staging adults. 2 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter 

CodC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase shelter and habitat complexity features that improve survival of emigrating 
juvenile and adult steelhead; include efforts in areas such as flood control channels 
that lack habitat complexity.   2 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CodC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

CodC-CCCS-
7.1.1.1 Action Step Riparian

Identify areas where canopy cover is impaired, and prescribe and implement 
measures to improve riparian habitat. 2 10

City of Albany, City of San 
Pablo

CodC-CCCS-
7.1.1.2 Action Step Riparian

Ensure that mature trees within the steam riparian corridor are not disturbed or lost 
due to land management activities. 2 10

City of Albany, City of San 
Pablo

CodC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CodC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

CodC-CCCS-
8.1.1.1 Action Step Sediment

Evaluate, design, and implement gravel quality and quantity strategies to the extent 
that the maximum amount of spawning and incubation habitat is achieved. 3 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
8.1.1.2 Action Step Sediment

Add channel roughness (logs, boulders) in strategic locations to encourage 
spawning tailout formations and gravel sorting. 2 5

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CommentRecovery PartnerAction ID Level
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Threat Action Description
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Codornices Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CodC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve instream temperature conditions

CodC-CCCS-
10.1.1.1 Action Step Water Quality

Identify if water temperatures are limiting steelhead viability in Codornices Creek 
and, if found to be limiting, develop and implement measures to reduce water 
temperatures where needed. 3 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants

CodC-CCCS-
10.1.2.1 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to poor 
water quality and pollution. 2 5

City of Albany, City of San 
Pablo

CodC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CodC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

CodC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Minimize or prevent channelization in areas that provide winter refuge and seasonal 
habitat for juvenile steelhead 2 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Ensure that all existing channels designed for flood conveyance incorporate features 
that enhance steelhead migration under high and low flow conditions. 2 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Evaluate design alternatives to rip-rap bank repairs and incorporate fish habitat 
features. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Conserve open space in contiguous landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity

CodC-CCCS-
13.1.2.1 Action Step

Channel 
Modification Conduct rehabilitation activities that reconnect channels to floodplains. 2 10

City of Albany, City of San 
Pablo

CodC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Develop and implement strategies that slow urban runoff in the northern watershed 
during the spawning and migration season (slow it, spread it, sink it). 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

CodC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Ensure that existing engineered and modified channels incorporate features that 
enhance steelhead migration under high and low flow conditions. 2 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
13.1.3.2 Action Step

Channel 
Modification Incorporate velocity refuge features in all existing engineered and modified channels. 2 10

City of Albany, City of San 
Pablo

CodC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Install features that provides shelter for emigrating juvenile salmonids - focus efforts 
on areas, such as flood control channels, where shelter is most limited. 2 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Minimize or prevent any future channel modification in potentially high value 
seasonal habitat and migration (staging) areas. 2 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification

Minimize or prevent impairment to habitat complexity (reduced large wood and/or 
shelter)

CodC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to provided shelter and velocity refuge for migrating and rearing steelhead. 2 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
13.1.4.2 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 10

City of Albany, City of San 
Pablo

CodC-CCCS-
13.1.4.3 Action Step

Channel 
Modification

Minimize or prevent the removal of habitat forming structures (LWD, boulders, 
vegetation, etc.) in all natural waterways. 2 10

City of Albany, City of San 
Pablo

CodC-CCCS-
13.1.5

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to estuary (impaired quality and extent)

CodC-CCCS-
13.1.5.1 Action Step

Channel 
Modification

Develop Estuary Enhancement Projects to improve rearing habitat for juveniles and 
smolts. 3 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
14.1 Objective

Disease/
Predation
/Competition Address disease or predation
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Codornices Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

CodC-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation
/Competition Prevent or minimize reduced density, abundance, and diversity

CodC-CCCS-
14.1.1.1 Action Step

Disease/
Predation
/Competition

Identify locations within the watershed that support exotic piscivorous fish species, 
and develop and implement a plan to decrease the effects of predation by these 
species.  Consider provision of instream habitat and cover that provides refuge for 
salmonids, and/or the elimination of instream conditions that support and favor exotic 
species. 3 10

CDFW, City of Albany, City of 
San Pablo, NMFS

CodC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CodC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

CodC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Design new development to protect riparian zones and floodplains, and to allow 
streams to meander in historical patterns. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Minimize or avoid new development within riparian zones and the 100 year 
floodprone zones. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development Minimize or avoid future development in floodplains or off channel habitats. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

CodC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways of Codornices Creek. 2 10

City of Albany, City of San 
Pablo

CodC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Implement education programs and install signs to promote public awareness of 
salmon and steelhead and their habitats within the Codornies Creek watershed. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CodC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

CodC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

CodC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

CodC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Ensure that all future road/stream crossing provide passage for all steelhead life 
stages. 3 10

City of Albany, City of San 
Pablo

CodC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Identify and remedy all road/stream crossings that impair or prevent steelhead 
migration. 2 10

City of Albany, City of San 
Pablo
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San Leandro Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

SanLC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
1.1.1

Recovery 
Action Estuary Prevent or minimize impairment to the estuary (impaired quality and extent)

SanLC-CCCS-
1.1.1.1 Action Step Estuary

Develop an estuary rehabilitation and enhancement plan in efforts to reclaim 
historically tidal influenced areas. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on estuary use/residence time model at a 
rate of $339,000/project.

SanLC-CCCS-
1.1.1.2 Action Step Estuary

Identify potential habitat features that will increase current and future estuary habitat 
values for rearing steelhead. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on treating 5 acres of estuarine habitat at 
a rate of $49,000/acre.

SanLC-CCCS-
1.1.1.3 Action Step Estuary

Investigate water quality (D.O., temperature, salinity) conditions for rearing steelhead 
in potential tidal marsh rehabilitation sites. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on installing a minimum of 3 continuous 
water quality monitoring stations at a rate of 
$5,000/station.  Cost does not account for data 
management or maintenance. 

SanLC-CCCS-
1.1.1.4 Action Step Estuary

Investigate potential prey items for rearing salmonids within current and potential 
estuary habitat zones. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Cost accounted for in above action step.

SanLC-CCCS-
1.1.1.5 Action Step Estuary

Increase the inner estuary hydrodynamics that have been altered by levees, dikes, 
culverts, and tide gates. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Cost accounted for in above action step.

SanLC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

SanLC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Design and implement floodplain rehabilitation projects that target velocity refuge for 
migrating salmonids. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on treating 0.2 miles (assume 1 
project/mile in 25% high IP) at a rate of $45,000/acre. 

SanLC-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

SanLC-CCCS-
3.1.1.1 Action Step Hydrology

Reduce impacts of impaired hydrology (reduced pulse-flows, magnitude, duration, 
and timing of freshets) that preclude adult and smolt passage. 1 5

East Bay Municipal Utilities 
District (EBMUD)

SanLC-CCCS-
3.1.1.2 Action Step Hydrology

Identify and implement flow requirements that support adult and juvenile steelhead 
migration downstream of Lake Chabot Reservoir. 1 5

East Bay Municipal Utilities 
District (EBMUD) Cost of assessment is estimated at $209,000

SanLC-CCCS-
3.1.1.3 Action Step Hydrology Identify flow requirements that protect emigrating juvenile and adult steelhead (kelts). 1 5

East Bay Municipal Utilities 
District (EBMUD) Action is considered In-Kind

SanLC-CCCS-
3.1.1.4 Action Step Hydrology

Implement flow schedules that optimize steelhead spawning and rearing conditions 
downstream of Lake Chabot Reservoir. 1 5

East Bay Municipal Utilities 
District (EBMUD)

Cost based on production, run timing, and size 
monitoring at a rate of $71,000/project.

SanLC-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

SanLC-CCCS-
5.1.1.1 Action Step Passage

Evaluate the feasibility of fish passage methodologies for Upper San Leandro and 
Lake Chabot reservoirs. 1 5

City of San Leandro, East Bay 
Municipal Utilities District 
(EBMUD)

Cost estimate for conducting feasibility study for fish 
passage at Lake Chabot.

SanLC-CCCS-
5.1.1.2 Action Step Passage

Develop and implement a reservoir bypass flow schedules that protect migrating 
steelhead through flood control channels. 1 5

City of San Leandro, East Bay 
Municipal Utilities District 
(EBMUD) Cost accounted for in HYDROLOGY

SanLC-CCCS-
5.1.1.3 Action Step Passage Improve passage conditions at known barriers downstream of Lake Chabot. 1 5

City of San Leandro, East Bay 
Municipal Utilities District 
(EBMUD)

Cost based on improving passage at 1 barrier 
(Marlow Ave Weir) at a rate of $1,191,000/barrier. 
(Chabot Dam not considered in this action)

SanLC-CCCS-
5.1.1.4 Action Step Passage Assess and potentially modify passage at I-880 and I-580 crossings. 2 50

CalTrans, East Bay Municipal 
Utilities District (EBMUD) Cost of assessment is estimated at $209,000

SanLC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

Recovery Partner Cost CommentAction ID Level

Targeted 
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Threat Action Description
Priority 
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San Leandro Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

Recovery Partner Cost CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SanLC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Evaluate and prescribe an appropriate number of key LWD pieces to enhance 
summer rearing conditions in potential steelhead spawning and rearing areas 
throughout the watershed. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on treating 0.4 miles (assume 1 
project/mile in 50% high IP) at a rate of $31,000/mile.  
Cost could be higher with greater engineering and 
oversight.

SanLC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools

SanLC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Evaluate and prescribe habitat features that will increase primary pool depth and 
frequency for winter and summer rearing juveniles, and quality staging pools for 
migrating/staging adults. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on treating 0.4 miles (assume 1 
project/mile in 50% high IP) at a rate of $31,000/mile.  
Cost could be higher with greater engineering and 
oversight.  this action step should be coordinated with 
other action step to reduce cost and redundancy.

SanLC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter 

SanLC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase shelter and habitat complexity features that improve survival of emigrating 
juvenile and adult steelhead; include efforts in areas such as flood control channels 
that lack habitat complexity.   2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on treating 0.4 miles (assume 1 
project/mile in 50% high IP) at a rate of $31,000/mile.  
Cost could be higher with greater engineering and 
oversight.  this action step should be coordinated with 
other action step to reduce cost and redundancy.

SanLC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

SanLC-CCCS-
7.1.1.1 Action Step Riparian

Identify areas in the lower reaches where canopy cover is not meeting the minimum 
canopy criteria, and prescribe and implement measures to improve riparian habitat. 2 10

Alameda County, City of San 
Leandro, Contra Costa County, 
East Bay Municipal Utilities 
District (EBMUD)

Cost based on treating 0.5 miles (assume 1 
project/mile with 10 acres/mile) at a rate 
$25,000/acre. 

SanLC-CCCS-
7.1.1.2 Action Step Riparian

Minimize loss or disturbance of mature trees within the steam riparian corridor due to 
land management activities (roads, cattle, flood control, etc.). 2 10

Alameda County, City of San 
Leandro, Contra Costa County, 
East Bay Municipal Utilities 
District (EBMUD) Action is considered In-Kind

SanLC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

SanLC-CCCS-
8.1.1.1 Action Step Sediment

Evaluate, design, and implement gravel quality and quantity strategies to the extent 
that the maximum amount of spawning and incubation habitat is achieved. 2 10

Alameda County, City of San 
Leandro, Contra Costa County, 
East Bay Municipal Utilities 
District (EBMUD)

Cost based on fish/habitat restoration model at a rate 
of $138,000/project.  Cost for amount and quality of 
gravel needed is estimated at $40/cu.yd.

SanLC-CCCS-
8.1.1.2 Action Step Sediment

Add channel roughness (logs, boulders) in strategic locations to encourage 
spawning tailout formations and gravel sorting. 2 10

Alameda County, City of San 
Leandro, Contra Costa County, 
East Bay Municipal Utilities 
District (EBMUD) Cost accounted for in HABITAT COMPLEXITY.

SanLC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve instream temperature conditions

SanLC-CCCS-
10.1.1.1 Action Step Water Quality

Identify if water temperatures are limiting steelhead viability in San Leandro Creek 
and, if found to be limiting, develop and implement measures to reduce water 
temperatures where needed. 2 5

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on installing a minimum of 3 stream flow 
temperature gauges at a rate of $500/gauge.  Cost 
does not account for data management or 
maintenance. 

SanLC-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants

SanLC-CCCS-
10.1.2.1 Action Step Water Quality

Identify and provide solutions for point and non-point sources contributing to poor 
water quality and pollution. 2 5

Alameda County, City of San 
Leandro, Contra Costa County, 
RWQCB Action is considered In-Kind

SanLC-CCCS-
10.1.2.2 Action Step Water Quality Map, assess, and replace leaking septic systems in Canyon community 2 20 Contra Costa County

Cost of assessment and mapping estimated at 
$209,000.  Final cost of replace septic system will be 
determined by assessment.

SanLC-CCCS-
10.1.2.3 Action Step Water Quality

Work with the sanitary district to expand sewer service to neighborhoods on septic 
systems. 2 20 City of San Leandro
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San Leandro Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

Recovery Partner Cost CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SanLC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SanLC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Minimize or avoid channelization in areas that provide winter refuge and seasonal 
habitat for juvenile steelhead 2 10

Alameda County, City of San 
Leandro, Contra Costa County Action is considered In-Kind

SanLC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Ensure that all existing channel designed for flood conveyance incorporate features 
that enhance steelhead migration under high and low flow conditions. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Action is considered In-Kind

SanLC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Action is considered In-Kind

SanLC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Evaluate design alternatives to rip-rap bank repairs and incorporate fish habitat 
features. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Action is considered In-Kind

SanLC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Conserve open space in contiguous landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements. 2 10

Alameda County, CDFW, City 
of Moraga, City of San 
Leandro, Contra Costa County, 
RCD

SanLC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SanLC-CCCS-
13.1.2.1 Action Step

Channel 
Modification Conduct rehabilitation activities that reconnect channels to floodplains. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Costs accounted for in above recovery actions. 

SanLC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Develop and implement strategies that slow urban runoff during the spawning and 
migration season (slow it, spread it, sink it). 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on amount and type of strategies needed 
to reduce urban runoff.  Cost estimate for infiltration 
ponds ranges between $12,000 to $35,000/pond.  
We estimated that 10 ponds would be needed at 
$35,000 per pond for a total of $350,000.

SanLC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

SanLC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Ensure that existing engineered and modified channels incorporate features that 
enhance steelhead migration under high and low flow conditions. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Action is considered In-Kind

SanLC-CCCS-
13.1.3.2 Action Step

Channel 
Modification Incorporate velocity refuge features in all existing engineered and modified channels. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Cost accounted for in other action steps.

SanLC-CCCS-
13.1.3.3 Action Step

Channel 
Modification

Install features that provides shelter for emigrating juvenile salmonids - focus efforts 
on areas, such as flood control channels, where shelter is most limited. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost accounted for in other action steps: Habitat 
Complexity and Floodplain Connectivity.

SanLC-CCCS-
13.1.3.4 Action Step

Channel 
Modification

Minimize or prevent any future channel modification in potentially high value 
seasonal habitat and migration (staging) areas. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Action is considered In-Kind

SanLC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SanLC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Identify locations where channel modification has resulted in decreased shelter, 
LWD frequency, and habitat complexity, and develop and implement site specific 
plans to provide shelter and velocity refuge for migrating and rearing steelhead. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on fish/habitat restoration model at a rate 
of $138,000/project.

SanLC-CCCS-
13.1.4.2 Action Step

Channel 
Modification

Encourage retention and recruitment of large woody debris to rehabilitate existing 
stream complexity, pool frequency, and depth. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Action is considered In-Kind

SanLC-CCCS-
13.1.4.3 Action Step

Channel 
Modification

Prevent or minimize the removal of habitat forming structures (LWD, boulders, 
vegetation, etc.) in all natural waterways. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Action is considered In-Kind

SanLC-CCCS-
13.1.5

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to estuary (impaired quality and extent)
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San Leandro Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

Recovery Partner Cost CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SanLC-CCCS-
13.1.5.1 Action Step

Channel 
Modification

Identify and remove structures impairing or reducing the historical tidal prism, where 
feasible, and benefits to salmonids and/or the estuarine environment are predicted. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost to be determined based on the number and type 
of structures found and the feasibility of their removal.  
Cost of assessment is estimated at $209,000.

SanLC-CCCS-
14.1 Objective

Disease
/Predation
/Competition Address disease or predation

SanLC-CCCS-
14.1.1

Recovery 
Action

Disease
/Predation
/Competition Prevent or minimize reduced density, abundance, and diversity

SanLC-CCCS-
14.1.1.1 Action Step

Disease
/Predation
/Competition

Identify locations within the watershed that support exotic piscivorous fish species, 
and develop and implement a plan to decrease the effects of predation by these 
species.  Consider provision of instream habitat and cover that provides refuge for 
salmonids, and/or the elimination of instream conditions that support and favor exotic 
species. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Total cost based on amount of exotic piscivorous fish 
species to be removed.  Cost for invasive fish 
eradication estimated at $9/fish.  Cost of assessment 
is estimated at $209,000.

SanLC-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SanLC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Design new development to allow streams to meander in historical patterns; 
protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 2 10 City of San Leandro Action is considered In-Kind

SanLC-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Minimize or avoid new development within riparian zones and the 100 year 
floodprone zones. 2 10 City of San Leandro Action is considered In-Kind

SanLC-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development Minimize or avoid future development in floodplains or off channel habitats. 2 10 City of San Leandro Action is considered In-Kind

SanLC-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SanLC-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

Develop filter or buffer systems that reduce pollutants from entering streams and 
waterways of San Leandro Creek. 2 10 City of San Leandro

Cost based on amount of system needed to reduce 
pollutants to level protective of sensitive species.  
Cost estimate for filter or buffer of pollutants ranges 
between $8,000 to $2,200,000/Mgal.

SanLC-CCCS-
22.1.2.2 Action Step

Residential
/Commercial 
Development

Implement education programs and install signs to promote public awareness of 
salmon and steelhead and their habitats within the San Leandro Creek watershed. 3 10 City of San Leandro

Cost based on placing a minimum of 5 signs at a rate 
of $1,000/sign.

SanLC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SanLC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost to be determined following an analysis of the 
road network.  Methods for treating sediment sources 
varies. 

SanLC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

SanLC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s Conduct actions that hydrologically disconnect roads. 2 10

Alameda County, City of San 
Leandro, Contra Costa County

Cost based on recommendations identified in road 
assessment.

SanLC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Prevent or restrict the construction of new roads near high value habitat areas or 
sensitive habitat areas. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Action is considered In-Kind

SanLC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

SanLC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Ensure that all future road/stream crossing provide passage for all steelhead life 
stages. 2 10

Alameda County, City of San 
Leandro, Contra Costa County Action is considered In-Kind
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San Leandro Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

Recovery Partner Cost CommentAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SanLC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SanLC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to passage and migration

SanLC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment Design all habitat enhancements to function within the anticipated range of flows. 2 5

East Bay Municipal Utilities 
District (EBMUD) Action is considered In-Kind

SanLC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/
Impoundment

Install instream habitat enhancement features designed to increase the quantity and 
quality of fry and juvenile steelhead habitat by creating habitats with depth, velocity, 
and cover components that favor these life stages. 2 5

East Bay Municipal Utilities 
District (EBMUD)

Cost accounted for in HABITAT COMPLEXITY and 
FLOODPLAIN COMPLEXITY.

SanLC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SanLC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment

During winter and spring implement moderate winter baseflows downstream of all 
reservoirs to provide adequate water depths necessary for upstream and 
downstream migration. 1 20

East Bay Municipal Utilities 
District (EBMUD) Action is considered in-kind

SanLC-CCCS-
25.1.2.2 Action Step

Water 
Diversion/
Impoundment

During winter and spring implement periodic migrant attractant flows necessary to 
attract adult fish upstream, and encourage outmigration of smolts.  1 5

East Bay Municipal Utilities 
District (EBMUD) Action is considered in-kind

SanLC-CCCS-
25.1.2.3 Action Step

Water 
Diversion/
Impoundment

To provide stream channel maintenance flows, during winter and spring, implement 
periodic large pulse "maintenance" flows from reservoirs.  When possible, time these 
flows so that they coincide with natural rainfall events. 1 5

East Bay Municipal Utilities 
District (EBMUD) Action is considered in-kind

SanLC-CCCS-
25.1.2.4 Action Step

Water 
Diversion/
Impoundment

During summer and fall, manage release rates so that depths and velocities favoring 
fry and juvenile steelhead are provided. 1 5

East Bay Municipal Utilities 
District (EBMUD) Action is considered in-kind

SanLC-CCCS-
25.1.2.5 Action Step

Water 
Diversion/
Impoundment

Ramp all reservoir releases (flood maintenance releases, fisheries passage 
releases, summer baseflow, and other planned releases) as necessary to minimize 
deleterious effects of flow increases/decreases.  1 5

East Bay Municipal Utilities 
District (EBMUD) Action is considered in-kind

SanLC-CCCS-
25.1.2.6 Action Step

Water 
Diversion/
Impoundment

Establish and implement a comprehensive stream flow program to improve survival 
at all life stages by improving the spatial and temporal pattern of surface flows 
throughout spawning, rearing, and migration areas. 1 5

East Bay Municipal Utilities 
District (EBMUD)

Cost based on stream flow/precipitation model at a 
rate of $78,000/project.

SanLC-CCCS-
25.1.2.7 Action Step

Water 
Diversion/
Impoundment

Develop flow schedules below Chabot and San Leandro reservoirs that maximize 
current and potential habitat conditions. 1 5

East Bay Municipal Utilities 
District (EBMUD) Cost accounted for in above action step.
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San Lorenzo Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

SLoA-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

SLoA-CCCS-
1.1.1.1 Action Step Estuary

Restore and enhance ecological function within the San Lorenzo Creek estuary and 
San Francisco Bay. 2 100

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
1.1.1.2 Action Step Estuary

Develop and implement Estuary Protection and Enhancement Guidelines to maintain 
estuary function and provide information for estuary restoration. 2 25 Alameda County

SLoA-CCCS-
1.1.1.3 Action Step Estuary Improve estuarine freshwater inflow 3 100

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

SLoA-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Improve over-winter survival by increasing the frequency and functionality of 
floodplain habitats. 2 10

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Implement actions that re-establish the hydrologic connection between stream 
channels and adjacent floodplain habitat. 1 50

Alameda County, City of San 
Lorenzo, FEMA, Private 
Landowners, USACE

SLoA-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

SLoA-CCCS-
3.1.1.1 Action Step Hydrology

Implement storm water management actions so that patterns of water runoff, 
including surface and subsurface drainage, match, to the greatest extent possible, 
the natural hydrologic pattern for the watershed in timing, quantity, and quality. 2 25

Alameda County, City of San 
Lorenzo, Private Landowners, 
RWQCB

SLoA-CCCS-
3.1.1.2 Action Step Hydrology

Study the potential to release water from Don Castro and/or Cull reservoirs to 
maintain suitable rearing temperatures and migratory flows in downstream habitats 
(e.g., pulse flow programs for adult upstream migration and smolt outmigration).  
Implement recommendations arising from study. 1 25 Alameda County

SLoA-CCCS-
3.1.1.3 Action Step Hydrology

Monitor, identify problems, and prioritize need for changes to water diversion to 
restore and/or maintain steelhead habitat. 3 10

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
3.1.1.4 Action Step Hydrology

Encourage water conservation and the use of native vegetation in new landscaping 
to reduce the need for watering and application of herbicides, pesticides, and 
fertilizers. 3 100

Alameda County, NRCS, 
Private Landowners, RCD, 
RWQCB

SLoA-CCCS-
3.1.1.5 Action Step Hydrology

Use the most recent update of NMFS' Water Diversion Guidelines in determinations 
regarding water diversions 2 100

Alameda County, City of San 
Lorenzo, SWRCB

SLoA-CCCS-
3.1.1.6 Action Step Hydrology Identify and eliminate depletion of summer base flows from unauthorized water uses. 2 10

Alameda County, CDFW, 
CDFW Law Enforcement, 
NMFS, NMFS OLE, SWRCB

SLoA-CCCS-
3.1.1.7 Action Step Hydrology

Request that SWRCB review and/or modify water use based on the needs of 
juvenile salmonids. 2 10

Alameda County, CDFW, 
NMFS, SWRCB

SLoA-CCCS-
3.1.1.8 Action Step Hydrology

Require streamflow gauging devices to determine the level of impairment to natural 
flow. 2 10

Alameda County, CDFW, 
NMFS, USGS

SLoA-CCCS-
3.1.1.9 Action Step Hydrology

Reduce storm runoff through increased infiltration and retention (ACFCWCD 2002).  
First conduct a study to research the issue, then implement recommendations from 
the study. 2 50

Alameda County, CDFW, 
NMFS, NRCS, Private 
Consultants, Private 
Landowners, RCD, RWQCB

SLoA-CCCS-
5.1 Objective Passage

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

SLoA-CCCS-
5.1.1.1 Action Step Passage

Identify high priority barriers and restore passage per NMFS' Guidelines for 
Salmonid Passage at Stream Crossings (NMFS 2001a). 2 10

Alameda County, City of San 
Lorenzo, RCD

SLoA-CCCS-
5.1.1.2 Action Step Passage

Investigate modifying or removing Cull Reservoir dam to allow upstream and 
downstream steelhead passage (ACFCWCD 2002).  If modification or removal is 
feasible, implement recommendations from study. 1 25

Alameda County, CDFW, 
NMFS

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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San Lorenzo Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLoA-CCCS-
5.1.1.3 Action Step Passage

Investigate modifying or removing Don Castro Dam to allow upstream and 
downstream steelhead passage (ACFCWCD 2002).  If modification or removal is 
feasible, implement recommendations from study. 1 25

Alameda County, CDFW, 
NMFS

SLoA-CCCS-
5.1.1.4 Action Step Passage

Modify the box culvert on Crow Creek as per recommendations of Love (2001) and 
(ACFCWCD 2002). 1 10

Alameda County, CDFW, 
NMFS

SLoA-CCCS-
5.1.1.5 Action Step Passage

Assess fish passage and flood hazards associated with the two double barrel 
culverts upstream of the box culvert at the confluence with Crow Creek (ACFCWCD 
2002).  If feasible, implement recommendations from assessment to rectify problem. 1 10

Alameda County, CDFW, 
NMFS

SLoA-CCCS-
5.1.1.6 Action Step Passage

Investigate providing fish passage at the CalTrans drop-structure on Eden Creek 
(ACFCWCD 2002) once passage above Don Castro reservoir is achieved.  If 
feasible, implement recommendations from investigation to re-establish fish passage 
at this location. 2 10

Alameda County, CDFW, 
NMFS

SLoA-CCCS-
5.1.1.7 Action Step Passage

Assess the function and impacts of the many failing post-and-wire bank revetment 
sites throughout the watershed, and address as necessary (ACFCWCD 2002). 3 20

CDFW, NMFS, NRCS, Private 
Landowners, RCD

SLoA-CCCS-
5.1.1.8 Action Step Passage

Implement the recommendations of the study(ies) investigating modification or 
removal of Don Castro Dam and Cull Canyon Dam. 2 25

Alameda County, CDFW, 
NMFS, Private Consultants, 
RWQCB

SLoA-CCCS-
5.1.1.9 Action Step Passage

Assess fish passage in the 4.6 mile concrete channel between the San Francisco 
Bay and Foothilll Boulevard.  If feasible, implement recommendations from 
assessment to rectify problem. 1 10 Alameda County, City

SLoA-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD and shelters

SLoA-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Encourage retention and recruitment of large woody debris to maintain current 
stream complexity, pool frequency, and depth. 2 100

Alameda County, City of San 
Lorenzo, RCD

SLoA-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Encourage landowners to implement woody debris restoration projects as part of 
their ongoing operations in stream reaches where large woody debris is lacking. 2 100 Alameda County, City

SLoA-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Where feasible, increase woody cover and habitat complexity within pool and 
flatwater habitat units throughout the San Lorenzo Creek watershed.  High priority 
tributaries include Crow and Palomares creeks (if passage above Don Castro is 
achieved) (ACFCWCD 2002). 2 10

Alameda County, City of San 
Lorenzo, RCD

SLoA-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Where feasible, design and engineer pool enhancement structures to increase the 
number and quality of pools. This must be done where the banks are stable or in 
conjunction with stream bank stabilization to prevent erosion.  High priority tributaries 
include reaches accessible to steelhead. 2 20

Alameda County, City of San 
Lorenzo, NRCS, Private 
Landowners, RCD, USACE

SLoA-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity

Maintain current LWD, boulders, and other structure-providing features to maintain 
current stream complexity, pool frequency, and depth. 3 100

Alameda County, City of San 
Lorenzo, Private Landowners

SLoA-CCCS-
6.1.1.6 Action Step

Habitat 
Complexity

Complete habitat assessments within Castro Valley Creek, Cull Creek, Palomares 
Creek (sections not assessed in 2000), and San Lorenzo Creek (below Foothill 
Boulevard and above Eden Creek confluence) (ACFCWCD 2002). 2 5

Alameda County, CDFW, City 
of San Lorenzo, RCD

SLoA-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
7.1.1

Recovery 
Action Riparian Improve riparian conditions

SLoA-CCCS-
7.1.1.1 Action Step Riparian

Assess riparian canopy and impacts of exotic vegetation (e.g., Arundo donax, ivy, 
etc.), prioritize and develop riparian habitat reclamation and enhancement programs. 2 20

Alameda County, CDFW, 
NMFS, NOAA RC

SLoA-CCCS-
7.1.1.2 Action Step Riparian

Develop a Large Wood Recruitment Plan that assesses instream wood needs, and 
sites potentially responsive to wood recruitment or placement, and develop a riparian 
strategy to ensure long term natural recruitment of wood via large tree retention. 2 20

Alameda County, City of San 
Lorenzo, RCD

SLoA-CCCS-
7.1.1.3 Action Step Riparian

Restore and protect riparian vegetation to improve migration and 
summer/overwintering habitat for steelhead. 2 100 Alameda County, City, RCD
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San Lorenzo Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLoA-CCCS-
7.1.1.4 Action Step Riparian

Increase riparian canopy levels, where necessary, by planting native riparian trees 
along the stream where shade canopy is not at acceptable levels.  In many cases, 
planting will need to be coordinated to follow bank stabilization or upslope erosion 
control projects. 3 100

Alameda County, City of San 
Lorenzo, NMFS, NOAA RC, 
NRCS, Private Landowners, 
RCD

SLoA-CCCS-
7.1.1.5 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers. 2 100

Alameda County, CDFW, City 
of San Lorenzo, NMFS, NOAA 
RC, Private Landowners

SLoA-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality 

SLoA-CCCS-
8.1.1.1 Action Step Sediment

Conduct road and sediment reduction assessments to identify sediment-related and 
runoff-related problems and determine level of hydrologic connectivity. 2 10

Alameda County, City, RCD, 
Sonoma County

SLoA-CCCS-
8.1.1.2 Action Step Sediment

Institute erosion control projects using biotechnical erosion  control methods that can 
restore streambank integrity and increase habitat values (Kobernus 1998). 2 20

Alameda County, City of San 
Lorenzo, Private Landowners, 
RCD

SLoA-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

SLoA-CCCS-
10.1.1.1 Action Step Water Quality

Plant native vegetation to promote streamside shade: increase the canopy by 
planting native species where shade canopy is not at acceptable levels. 2 10

Alameda County, City, NRCS, 
Private Landowners, RCD

SLoA-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream water quality conditions

SLoA-CCCS-
10.1.2.1 Action Step Water Quality Assess and remove sources of toxins from watershed areas or streams. 2 10 Alameda County, City
SLoA-CCCS-
10.1.2.2 Action Step Water Quality Decrease the amount of trash entering creeks. 2 25

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
10.1.2.3 Action Step Water Quality

Address water pollution from non-point sources within lower San Lorenzo Creek 
through outreach, education and enforcement. 2 10

Alameda County, City of San 
Lorenzo, RWQCB

SLoA-CCCS-
11.1 Objective Viability

Address other natural or manmade factors affecting the species' continued 
existence

SLoA-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

SLoA-CCCS-
11.1.1.1 Action Step Viability

Conduct a comprehensive assessment of watershed processes (e.g., hydrology, 
geology, fluvial-geomorphology, water quality, and vegetation), instream habitat, and 
factors limiting steelhead production. 1 10 Alameda County, City, RCD

SLoA-CCCS-
11.1.1.2 Action Step Viability

Investigate reintroducing steelhead into newly accessible habitat following projects 
that address passage barriers. 2 50 CDFW, NMFS, NOAA SWFSC

SLoA-CCCS-
11.1.1.3 Action Step Viability

Utilize CDFW approved implementation, effectiveness, and validation monitoring 
protocols when assessing efficacy of restoration efforts. 2 100

Alameda County, City, Private 
Landowners, RCD

SLoA-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment of floodplain connectivity (impaired quality & extent)

SLoA-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Set-back existing levees in strategic areas to increase flood-flow detention and 
promote flood-tolerant land uses. 3 30

Alameda County, FEMA, 
Private Landowners, RCD, 
USACE

SLoA-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Implement alternatives to bank hardening and promote bioengineering solutions 
where feasible. 2 100

Alameda County, City, Private 
Landowners, USACE

SLoA-CCCS-
13.1.1.3 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 3 100

Alameda County, CalTrans, 
City, FEMA, NMFS, Private 
Landowners, RCD, USACE

SLoA-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Discourage stabilization projects which will lead to additional instability either up- or 
downstream. 2 100

Alameda County, CDFW, 
NMFS, USACE
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San Lorenzo Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLoA-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 2 100

Alameda County, Private 
Landowners

SLoA-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize adverse alterations to riparian species composition and 
structure

SLoA-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Design proposed levees to account for minimal maintenance associated with an 
intact and functioning riparian zone. 3 100

Alameda County, FEMA, 
Private Landowners, USACE

SLoA-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Where new levees or similar flood control projects are planned, develop setbacks to 
allow the river to respond to natural hydrologic process and remain in equilibrium. At 
a minimum, setbacks should accommodate a 100 year event. 2 100

Alameda County, City, FEMA, 
Private Landowners, USACE

SLoA-CCCS-
13.1.2.3 Action Step

Channel 
Modification

Minimize or prevent the use of new flood control projects or additions from facilitating 
new development (as opposed to protecting existing infrastructure). 1 100 Alameda County, City

SLoA-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

SLoA-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

As mitigation for hydrograph consequences, municipalities and the county should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 5

Alameda County, CDFW, City 
of San Lorenzo, NMFS

SLoA-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Create flood refuge habitat, such as hydrologically connected floodplains with 
riparian forest, and use streamway concept where appropriate. 2 25

Alameda County, CDFW, City 
of San Lorenzo, NMFS, Private 
Landowners

SLoA-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development

Where existing infrastructure exists within historical floodplains or offchannel 
habitats, and restoration is found feasible, encourage willing landowners to restore 
these areas through conservation easements, etc. 2 25

CDFW, NMFS, Private 
Landowners

SLoA-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

SLoA-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams and to provide shade. 2 100

Alameda County, City, Private 
Landowners

SLoA-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors to ameliorate instream temperature and provide a 
source of future large woody debris recruitment. 2 10

Alameda County, CDFW, City 
of San Lorenzo, NMFS, Private 
Landowners, Public

SLoA-CCCS-
22.1.2.3 Action Step

Residential/
Commercial 
Development

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment and/or enhancement of natural riparian communities. 2 25

Alameda County, CDFW, Farm 
Bureau, Land Trusts, NMFS, 
NRCS, RCD

SLoA-CCCS-
22.1.2.4 Action Step

Residential/
Commercial 
Development

Identify areas at high risk of development, and provide incentives and alternatives 
for landowners that discourage development. 2 25

Alameda County, CDFW, City 
of San Lorenzo, NMFS, Private 
Landowners, RCD

SLoA-CCCS-
22.1.3

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize reduced density, abundance, and diversity

SLoA-CCCS-
22.1.3.1 Action Step

Residential/
Commercial 
Development

Improve education and awareness of agencies, landowners and the public regarding 
salmonid protection and habitat requirements. 2 100 Alameda County, City, RCD

SLoA-CCCS-
22.1.3.2 Action Step

Residential/
Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 2 100

Alameda County, CDFW, City 
of San Lorenzo, NMFS

SLoA-CCCS-
22.1.4

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)
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San Lorenzo Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLoA-CCCS-
22.1.4.1 Action Step

Residential/
Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
22.1.4.2 Action Step

Residential/
Commercial 
Development

New development should minimize storm-water runoff, changes in duration, or 
magnitude of peak flow. 2 100

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
22.1.4.3 Action Step

Residential/
Commercial 
Development

Identify areas at increased risk of mass wasting and elevated fine sediment load, 
and decrease sediment from transportation projects and land management activities 
in those areas. 2 5

Alameda County, CDFW, 
NMFS

SLoA-CCCS-
22.1.4.4 Action Step

Residential/
Commercial 
Development

Minimize sediment from existing and future development to magnitudes appropriate 
to the geologic setting of the watershed 2 100

Alameda County, City of San 
Lorenzo, Private Landowners

SLoA-CCCS-
22.1.4.5 Action Step

Residential/
Commercial 
Development

Minimize or avoid the use of commercial and industrial products (e.g. pesticides) 
with high potential for contamination of local waterways. 2 100

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
22.1.4.6 Action Step

Residential/
Commercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and 
evaluate, avoid, minimize and/or mitigate their impacts to rearing and migrating 
steelhead. 2 5 CDFW, NMFS, NOAA RC

SLoA-CCCS-
22.1.4.7 Action Step

Residential/
Commercial 
Development Implement performance standards in Stormwater Management Plans. 2 100

Alameda County, Private 
Landowners

SLoA-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

SLoA-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

SLoA-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development

Land use zoning should be appropriate to the site and be tolerant to anticipated 
conditions (e.g., tolerant to frequent flooding). 2 100 Alameda County, City

SLoA-CCCS-
22.2.1.2 Action Step

Residential/
Commercial 
Development

Design new developments to avoid unstable slopes, wetlands, areas of high habitat 
value, and similarly constrained sites that occur adjacent to a CCC steelhead 
watercourse. 2 100

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
22.2.1.3 Action Step

Residential/
Commercial 
Development

Alameda county and municipalities should adopt a policy of “managed retreat” 
(removal of problematic infrastructure and replacement with native vegetation or 
flood tolerant land uses) for areas highly susceptible to, or previously damaged from, 
flooding. 2 50

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
22.2.1.4 Action Step

Residential/
Commercial 
Development

Develop policy and guidelines that address land conversion and attempt to minimize 
conversion-related impacts within the aquatic environment. 2 50 Alameda County, City, RCD

SLoA-CCCS-
22.2.1.5 Action Step

Residential/
Commercial 
Development

Develop legislation that will fund county planning for environmentally sound growth 
and water supply and work in coordination with California Dept. of Housing, 
Association of Bay Area Governments and other government associations (CDFG 
2004). 2 10

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
22.2.1.6 Action Step

Residential/
Commercial 
Development

Develop and implement ordinances (e.g., Santa Cruz) to restrict subdivisions by 
requiring a minimum acreage limit for parcelization and in concert with limits on water 
supply and groundwater recharge areas. 2 5

Alameda County, City, City of 
San Lorenzo

SLoA-CCCS-
22.2.1.7 Action Step

Residential/
Commercial 
Development

Minimize or restrict development within riparian zones and the 100-year floodprone 
zones. 2 100

Alameda County, City of San 
Lorenzo, Private Landowners

SLoA-CCCS-
22.2.1.8 Action Step

Residential/
Commercial 
Development Enforce existing building permit programs to minimize unpermitted construction. 2 100

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
22.2.1.9 Action Step

Residential/
Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 2 100 Alameda County, City

SLoA-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLoA-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)
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San Lorenzo Creek, Central California Coast Steelhead (Interior San Francisco Bay) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLoA-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 2 100

Alameda County, City of San 
Lorenzo

SLoA-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Conduct collaborative evaluations of priorities for treatment of road-related CCC 
steelhead passage barriers, such as the Fish Passage Forum. 2 10

Alameda County, CalTrans, 
City of San Lorenzo, RCD

SLoA-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s Develop a Steelhead Certification Program for road maintenance staff. 2 3

Alameda County, CDFW, 
NMFS, Private Landowners

SLoA-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Conduct outreach and education regarding the adverse effects of roads, and the 
types of best management practices protective of salmonids. 3 100

Alameda County, City of San 
Lorenzo, RCD

SLoA-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. 2 2 Alameda County, City, RCD

SLoA-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Use best management practices for road construction, maintenance, management 
and decommissioning (e.g. Hagans & Weaver, 1994; Sommarstrom, 2002; Oregon 
Department of Transportation, 1999). 2 100

Alameda County, CalTrans, 
City

SLoA-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Assess and implement actions that hydrologically disconnect roads or reduce 
sediment sources. 2 20 Alameda County, City, RCD

SLoA-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

SLoA-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SLoA-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 2 100

Alameda County, Private 
Landowners, RCD

SLoA-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) must accommodate 100-year flood flows and associated bedload 
and debris. 2 100

Alameda County, Caltrans, 
Private Landowners

SLoA-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails to decrease fine 
sediment loads. 2 100

Alameda County, Private 
Landowners

SLoA-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 100

Caltrans, CDFW, NMFS, 
Private Landowners, Sonoma 
County

SLoA-CCCS-
23.2.1.5 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings (NMFS 2001a) 
and appropriate barrier databases when developing new or retrofitting existing road 
crossings. 2 100

Alameda County, Caltrans, 
CDFW, NMFS, Private 
Landowners

SLoA-CCCS-
23.2.1.6 Action Step

Roads/Railroad
s

Minimize or restrict new road construction within floodplains, riparian areas, unstable 
soils or other sensitive areas until a watershed specific road management plan is 
created and implemented. 2 5

Alameda County, CDFW, 
NMFS, Private Consultants

SLoA-CCCS-
23.2.1.7 Action Step

Roads/Railroad
s

Develop a road upgrade fund to supplement FEMA emergency repair funding so 
problem roads could be upgraded to reduce sediment loading and improve road 
reliability.  Alameda County should seek amendment of FEMA policies to allow 
improvements that prevent erosion and failure, particularly in watersheds with 
steelhead. 2 20

Alameda County, CDFW, 
NMFS, Private Landowners, 
RCD
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Santa Cruz Mountains Diversity Stratum 
This stratum includes populations of steelhead that spawn in watersheds that drain the Santa 

Cruz Mountains and are direct tributaries to the Pacific Ocean. 

The populations that have been selected for recovery scenarios are listed in the table below and 

their profiles, maps, results, and recovery actions are in the pages following.   Essential 

populations are listed by alphabetical order within the diversity stratum, followed by the Rapid 

Assessments of the Supporting populations: 

• Aptos Creek

• Pescadero Creek

• Pilarcitos Creek

• San Gregorio Creek

• San Lorenzo River

• Scott Creek

• Soquel Creek

• Waddell Creek

• Santa Cruz Mountains Diversity Stratum Rapid Assessment

o Gazos Creek

o Laguna Creek

o San Pedro Creek

o San Vicente Creek

o Tunitas Creek
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CCC steelhead Santa Cruz Mountains Diversity Stratum, Populations, Historical Status, 
Population’s Role in Recovery, Current IP-km, and Spawner Density and Abundance Targets 
for Delisting.  *IP was not developed for these populations by the SWFSC.  

Diversity 
Stratum 

CCC Steelhead 
Population 

Historical 
Population 

Status 

Population’s 
Role In 

Recovery 

Current 
Weighted 

IP-km 
Spawner 
Density 

Spawner 
Abundance 

Santa Cruz 
Mountains 

Aptos Creek I Essential 25.0 38.7 1,000 

 Gazos Creek D Supporting 12.5 6-12 73-148 

 Laguna Creek I Supporting 4.5 6-12 25-52 

 Pescadero Creek I Essential 66.1 33.0 2,200 

 Pilarcitos Creek I Essential 28.5 38.3 1,100 

 San Gregorio Creek I Essential 46.6 35.7 1,700 

 San Lorenzo River I Essential 146.2 21.9 3,200 

 San Pedro Creek* D Supporting N/A N/A N/A 

 San Vicente Creek D Supporting 5.7 6-12 32-66 

 Scott Creek I Essential 16.4 39.9 700 

 Soquel Creek I Essential 52.1 35 1,800 

 Tunitas Creek D Supporting 10.7 6-12 62-126 

 Waddell Creek I Essential 10.6 40 500 

Santa Cruz Mountains Diversity Stratum Recovery Target 12,200 
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Aptos Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS:  Potentially Independent Population
• Diversity Stratum:  Santa Cruz Mountains
• Spawner Density Target:  1,000 adults
• Current Intrinsic Potential: 25.0 IP-km

For information regarding CCC coho salmon for this watershed, please see the CCC coho 
salmon recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Mainstem Aptos Creek is about 9.4 miles long and drains a watershed of approximately 25 square 
miles.  A major tributary, Valencia Creek, is about 7.2 stream miles and drains a watershed of 
about 12 square miles.  Aptos Creek has long been recognized as an important steelhead 
spawning and nursery stream and it is the southern-most watershed in the steelhead DPS.  Aptos 
Creek flows into the Aptos Creek lagoon before flowing into Monterey Bay.   

In 1968, the adult steelhead run in Aptos Creek was estimated by CDFW at about 1,500 fish 
(although the method used to attain this estimate was not described (Titus et al. 2010)).  A 1960 
stream survey estimated the density of steelhead/rainbow trout at up to 65 per 100 feet in the 
upper portion of the watershed and a density of 40-50 per 100 feet for much of the lower section 
to the mouth.  A 1965 survey estimated there were eight miles of nursery area with the average 
number of rearing steelhead/rainbow trout estimated at 100 per 100 feet; one half-mile section 
had an estimated density of 140 trout per 100 feet of stream (Hagar Environmental Science 2003).  
In 2011-12, a total of 5 steelhead redds (2.61 redds per kilometer) were observed in 1.92 kilometers 
of Aptos Creek (Jankovitz 2012).   In 2012-13, CDFW surveyed 4.73 kilometers in three reaches of 
the Aptos Creek watershed (2 mainstem, 1 Bridge Creek).  A total of 22 steelhead redds (4.65 
redds per kilometer) and five steelhead adults were observed (Jankovitz 2013). 

Fish sampling and habitat assessments were conducted in both Aptos and Valencia Creeks in 
1981 (Hagar Environmental Science 2003).  Rearing densities of smolt-sized steelhead ranged 
from 1 fish per 100 feet (Aptos Creek below Valencia Creek) to 24 fish per 100 feet (Aptos Creek 
in Nisene Marks State Park; Hagar Environmental Science 2003).  CDFW conducted sampling in 
Aptos Creek in 1996 and found densities of 1+ and older trout between 1.8 and 25.8 per 100 feet 
in pool habitats (Hagar Environmental Science 2003).   
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At two sites in Aptos Creek, (one in lower Aptos Creek above the Valencia Creek confluence and 
the other in Nisene Marks State Park) YOY steelhead densities averaged 29.8 and 34.1, 
respectively, per 100 feet in 2006-2009 (Alley 2010).  At two sites in Valencia Creek (above East 
Branch), YOY steelhead densities averaged 20.8 and 18.2, respectively, per 100 feet in 2006-2009 
(Alley 2010).  Smolt-sized densities, during the same period at the same locations, were 10.4 and 
9.5 per 100 feet, in Aptos Creek and 12.3 and 13.9 per 100 feet, in Valencia Creek (Alley 2010).  In 
2010, on lower Valencia Creek, 30 juvenile steelhead were captured in one pool and relocated 
during construction activities (D. Alley unpublished data, 2010).   
 

History of Land Use 
In the 1850s, early settlers in the area began entering the watershed to cut oak firewood and make 
shakes and lumber out of the redwood trees closest to the coast.  The steep, narrow canyons 
continued to protect the upper areas of the watershed until the early 1880s.  Railroad workers cut 
and graded the steep hillsides to lay seven miles of railroad track into the canyon.  Logging was 
the dominant land use in the basin; between 1883 and 1923, 150 million board feet of lumber was 
extracted from the Aptos Creek watershed.  In 1963, Nisene Marks State Park was created, 
totaling approximately 10,036 acres (excerpted from California Department of Parks and 
Recreation 2005).   
 

Current Resources and Land Management 
Land use in the watershed consists of forested lands, state parks, and rural residential areas.  More 
than half of the (mainstem) Aptos Creek portion of the watershed is forested, with the majority 
of the creek running through the southern portion of Nisene Marks State Park.  In this portion of 
the watershed there is very little rural residential development.  Land use in the Valencia Creek 
portion of the watershed is primarily rural residential and urban development.  Timber harvest 
occurs in both subwatersheds with nearly all recent timber management concentrated in the 
Valencia Creek subwatershed. 
 

Salmonid Viability and Watershed Conditions 
The following habitat attributes were rated Poor through the CAP process: estuary, habitat 
complexity, sediment transport, landscape patterns, viability, floodplain, and water quality.  
Recovery strategies will typically focus on ameliorating these habitat indicators, although 
strategies that address other indicators may also be developed where their implementation is 
critical to restoring properly functioning habitat conditions within the watershed. 
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Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Aptos Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Sediment Transport:  Road Density 
Excessive inputs of fine sediment in the Aptos Creek watershed have compromised spawning 
and rearing habitat which directly impact the egg and adult lifestages.  High instream sediment 
levels were identified as the most likely limiting factor to salmonids on both a watershed and 
individual reach scale (CWC and SHG 2003).  Pool filling appears to have resulted from fine 
sediment transport from upslope sources with worse conditions in Valencia and Trout creeks 
than Aptos Creek.  Sand dominates the substrate in both Valencia and Trout creeks (CWC and 
SHG 2003).  Roads are the largest contributor of chronic fine sediment into Aptos Creek (CWC 
and SHG 2003) although erosion from urban development (in the lower mainstem and Valencia 
Creek) and recreational trails are also a concern. 
 
Estuary:  Quality and Extent 
The Aptos estuary has been reduced in size following settlement and substantial urbanization.  
The Aptos estuary was extensively converted from a functional estuary to urban uses and most 
of the historical tidal prism is reduced due to infill from permanent infrastructure (hardscape).  
Urban development in the tidal prism of the lagoon has severely constricted the lower lagoon to 
a width of approximately 70 feet between two vertical concrete levees that extend from the high 
water line of the ocean upstream approximately 300 feet (CWC and SHG 2003).  The substantial 
channelization through the historic main embayment of the lagoon also eliminated most of the 
deeper areas of the lagoon.  During late winter and spring areas that retain sufficient residual 
depth in the estuary are especially important because they provide habitat for rapid spring 
feeding and saltwater transition for emigrating smolts.  Urban encroachment, in addition to poor 
water quality from upstream sources and unauthorized lagoon breaching, has adversely affected 
the overall hydrology and water chemistry of the estuary.  Furthermore, homeowners with 
property adjacent to the estuary often request local government agencies to address the 
meandering channel mouth when it may potentially threaten their beachside homes or 
inconvenience beach access, which often results in further encroachment into what remains of the 
natural estuary.  Recent research suggests that the ability of juvenile salmonids to utilize 
functioning estuary/lagoon habitat can significantly improve juvenile survival, resulting in a 
concomitant increase in adult escapement (Bond et al. 2008).  Impaired lagoon function is a likely 
a major limiting factor to the steelhead population in Aptos Creek, particularly smolts during 
spring.   
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Habitat Complexity:  Percent Primary Pools and Pool/Riffle/Flatwater Ratios 
According to Stillwater Sciences et al. (2010), California coastal streams do not naturally exhibit 
channel morphology conducive to forming extensive flood plains or off-channel rearing areas as 
typically occurs within heavily forested watersheds of northern California and Oregon. Therefore 
LWD, as a formative agent for pool and slow water habitat is even more critical than in more 
northern streams of California.  Habitat Complexity: Large wood conditions had an overall rating 
of Good however, none of the instream shelter values measured scored >80 and thus were rated 
Poor.  This suggests instream shelter is compromised due to high sediment loading which may 
reduce the function and capacity of instream wood to create adequate shelter habitat.  Habitat 
Complexity: Pool/riffle conditions have a rating of Poor, further indicating high sediment loading 
in Aptos Creek has reduced the number of available pools in the watershed.  CWC and SHG 
(2003) reported that much of the pool habitat, particularly in mainstem Aptos Creek, is in bedrock 
formed pools, which do not develop extensive undercut banks and do not recruit LWD to the 
same extent as habitats with softer banks.  To improve shelter rating, LWD input should be 
evaluated in specific stream, geomorphically suitable areas to form instream pools in reaches 
where LWD rated below Very Good. 
 
Velocity Refuge: Floodplain Connectivity  
The limited floodplain limitations present today in the Aptos Creek watershed is primarily due 
to urbanization, existing roads and the associated effects of channel confinement from past 
channelization, which has resulted in riparian encroachment, channel degradation, and 
floodplain/stream channel disconnection.  FEMA flood zone maps show significant overlap of 
areas designated as 100 year flood prone zones and areas with high housing density in the lower 
watershed.  Due to the amount of development in these areas, the overall degraded condition of 
important floodplain areas (these are areas that were, under historical conditions, of high value 
to steelhead for spawning and rearing) is expected to persist and likely worsen in the future. 
 
Landscape Patterns: Agriculture, Timber Harvest & Urbanization 
Major landscape disturbance within Aptos Creek has resulted from residential development in 
the lower watershed and Valencia Creek and urbanization concentrated along the estuary.  
Development along the estuary is likely a major limiting factor for steelhead production in the 
watershed.  Unlike nearby Soquel lagoon, the Aptos lagoon lacks a management plan and most 
issues associated with the lagoon tend to occur as reactionary measures associated with the 
channel mouth flowing to the sea along the beach in a southerly direction (along its historical 
alignment).  These reactionary measures (e.g., “emergency” breaches or re-directing the flows 
from the estuary to the ocean if the channel approaches adjacent homes) tend to result in further 
degradation of estuarine conditions. 
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Water Quality:  Turbidity or Toxicity 
Land-use practices in the watershed degrade water quality and negatively impact steelhead 
survival, principally through the input of fine sediment which results in increased turbidity, 
impacting the winter rearing and smolt lifestages.  Sources of sediment input include roads and 
road maintenance, agriculture, residential development, and logging.  The Valencia Creek 
portion of the watershed contributes significantly more to poor water quality conditions than the 
upper Aptos Creek portion of the watershed.  The variable geology of the watershed and adjacent 
earthquake faults likely increases the likelihood of elevated levels of turbidity under background 
conditions.  Ongoing land-use practices exacerbate the adverse effects of these background 
conditions. 
   
The CWC and SHG (2003) reported lagoon water quality was a primary factor limiting steelhead 
production in Aptos Creek.  Water quality is compromised due to high rates of nutrient input 
that contribute to the formation of anoxic conditions in the lagoon.  Phosphate and nitrates are 
primary sources that contribute to lagoon nutrient input, as well as fecal coliform and enterococcus 
bacteria (a bacterium found in the human intestine and a good indicator of contamination by 
human waste) (CWC and SHG 2003).  The causative factors creating poor water quality in Aptos 
Creek almost certainly originate from upstream anthropogenic land use practices. 
 

Threats 
The following discussion focuses on those threats that rate as High or Very High (See Aptos Creek 
CAP Results).  Recovery strategies will likely focus on ameliorating threats rated as High; 
however, some strategies may address Medium and Low threats when the strategy is essential to 
recovery efforts.  
 
Fire and Fuel Management 
Some areas in the Aptos watershed have a high fire hazard rating according to CalFire data.  A 
major fire, particularly if located in areas with a high erosion hazard rating, could greatly 
accelerate fine sediment input into a watershed already identified as being highly impacted by 
instream fine sediment.  Furthermore, if existing riparian areas were lost to fire, instream 
temperatures, which are already above optimal condition in many stream reaches, would likely 
increase. 
 
Residential and Commercial Development 
The 2010 census estimated the human population within Aptos Creek at 5,788 individuals, 51 
percent of the watershed has a housing density higher than 1 unit per 20 acres, with much of the 
development located in close proximity to the various watercourses, particularly the lower 
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mainstem.  The proximity of residences to stream channels places riparian areas and instream 
habitat at greater risk for future degradation.  Many residences and commercial businesses are 
located on top of the historical estuary and are prone to flooding (as evidenced by being 
designated within the FEMA 100 year flood zone).  Efforts to minimize the impacts of flooding 
will likely include removal of instream habitat features such as wood debris (a practice that is 
unauthorized, but still occurs due to some private streamside landowners concerned over 
potential flood risk).  Residences located adjacent to stream channels are often at increased risk 
of bank erosion and efforts to protect existing infrastructure will likely include bank stabilization 
efforts which would further degrade salmonid habitat. 
 
CWC and SHG (2003) noted the high sediment loading in the Valencia Creek subwatershed of 
Aptos Creek was likely due to high rates of anthropogenic induced upslope disturbance leading 
to sediment mobilization.  A major factor increasing sediment loading may be due to increased 
impermeable surfaces from development that alters the Valencia Creek hydrology, further 
increasing the accumulation of fine sediment and delaying recovery of instream habitats. 
 
Roads  
Road densities are high throughout the watershed, estimated at 3.7 miles of road per square mile 
of watershed area and 4.6 miles per square mile of riparian area.  Actual road densities may be 
even higher as this estimate does not include seasonal roads used for timber harvest.  Many of 
the roads in the watershed are poorly situated and constructed, because many are legacy roads 
from past logging activity.  Many of these legacy roads have been adopted as year-round roads 
and recreational trails and continue to impact the water quality from high rates of sedimentation.  
Roads are likely the largest contributor of sediment in the watershed, and sediment was rated as 
the most significant factor limiting salmonid production in the watershed (CWC and SHG 2003).  
On many roads, located on both public and private lands, periodic maintenance occurs in the 
absence of any attempts to address chronic, localized erosion problems.  In these circumstances, 
grading of poorly drained roads and repair of failed fills and stream crossing can continue, and 
even exacerbate the rate, of fine sediment delivery.  Additionally, paved and unpaved roads 
parallel many of the waterways within Aptos Creek (particularly in the lower half of the 
watershed) and impinge on channel migration.  According to CWC and SHG (2003), fine 
sediment source reduction from roads would be the most effective restoration action in terms of 
managing sediment loads to reduce aquatic habitat impairment. 
 
Severe Weather Patterns 
Concentrated rainfall and extreme flood events could result in major sediment input from 
upslope locations.  Much of the watershed is comprised of steep topography in erodible geology 
leading to frequent landslides and chronic sediment input.  High sediment concentrations from 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Aptos Creek 887



landslides would likely adversely impact spawning and rearing habitats.  Changes and 
improvements in land use practices will likely lower sediment yield rates following future 
flooding events or periods of highly concentrated rainfall.  However, much of the watershed is 
currently considered impaired and vulnerable during periods of severe weather and additional 
flooding events could slow the rate of recovery of instream habitat conditions.   
 
Water Diversion and Impoundment 
Aquatic conditions in the Aptos Creek watershed may be adversely affected by surface water 
diversions and ground water pumping.  Due to the status of the Aptos Creek population, water 
diversions were rated as a High threat to smolts and summer rearing juveniles.  Water extraction 
in the Aptos Creek watershed varies from year to year depending on the amount of rainfall 
received the previous winter and the seasonal weather patterns.  Water is supplied to local 
residents primarily from groundwater.  The County of Santa Cruz GIS database indicated there 
are records of approximately 250 private wells in the Aptos/Valencia watershed.  However, no 
records are available regarding the quantity of water diverted from these wells (CWC and SHG 
2003).  The impact of diversions on spring and summer baseflows (particularly during drought 
conditions) are unknown but, based upon impacts to baseflow in other watersheds in the Santa 
Cruz Mountains Diversity Stratum (e.g., San Gregorio, Pilarcitos, San Lorenzo, Soquel), adverse 
impacts are highly probable.  The primary aquifers are located almost exclusively within the 
Valencia watershed (CWC and SHG 2003) and additional research would improve the 
understanding of the relationship between groundwater pumping and baseflow hydrology in 
this basin.  
 
Channel Modification 
Channel modification was rated as a High threat in large part due to the significant alteration of 
the Aptos estuary.  Modification has constricted and significantly reduced the historical tidal 
prism.  Efforts to remediate these modifications to the channel would likely improve overall 
habitat quality and quantity.  Applying recommendations to improve lagoon conditions as 
described in the Aptos Creek Watershed Assessment and Enhancement Plan (CWC and SHG 2003) is 
recommended.  The lagoon is compromised in its ability to support steelhead (Hagar 
Environmental Science 2003) though some juvenile steelhead still rear in the lagoon (Freund and 
MacFarlane 2005; Alley 2012; Alley 2013).   
 
Additionally, development along the stream banks has led some landowners to protect their 
property from erosion by removing vegetation and hardening the stream banks.  This has 
resulted in degradation of the riparian zone and has compromised riparian and instream habitat 
for salmonids.  Due to the large amount of urban interface adjacent to the stream channels in 
lower Aptos Creek and Valencia Creek, it is likely that future bank hardening or maintenance of 
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existing hardening will occur in areas that historically provided the best spawning and rearing 
habitats in the watershed. 
 

Limiting Stresses, Life Stages, and Habitats 
Threat and stress analysis within the CAP workbook indicates all life stages are impaired in the 
Aptos Creek watershed with summer rearing being the most stressed.  Currently, low summer 
flow is likely the most significant limiting habitat attribute; residential development and the 
associated impacts of development are the most significant threats into the future.   
 

General Recovery Strategy 
 
Restore Aptos Creek Estuary 
Estuaries are complex ecosystems where ocean and freshwater interface and are sources of 
significant biological productivity.  Restoring limiting factors in the estuary will benefit steelhead 
production in the entire watershed and steelhead viability in the Santa Cruz Mountains diversity 
stratum.  Restoration should address issues impairing water quality and quantity, sandbar 
breaching, habitat availability and suitability.  Efforts should focus on the ultimate causes of 
impairment as well as proximate issues limiting current habitat suitability.  A comprehensive 
watershed-wide program to address sediment input and water quantity should be initiated.  A 
focused effort to addressing illegal sandbar breaching and landowner concerns regarding channel 
migration should be initiated.  The recommendations in the Aptos Creek Watershed Assessment and 
Enhancement Plan (CWC and SHG 2003) for restoring estuarine habitat should be adopted and 
focused site specific studies (if necessary) should be implemented.  It is likely that the Aptos 
estuary could be restored to a semblance (albeit reduced from its historical potential) of its 
biological potential through a focused and comprehensive effort.  Admittedly, this effort will take 
time and developing partnerships will be essential to accomplishing this ambitious and complex 
task.   
 
Improve Instream Habitat Quality and Quantity 
Recovery actions should focus on improving spawning habitat by placing standard log/boulder 
habitat structures that can effectively increase holding and rearing habitat.  In stream reaches 
with little immediate downstream infrastructure, properly sized trees could be felled into 
geomorphically suitable stream reaches to create these structures, particularly in upper mainstem 
Aptos Creek on lands managed by State Parks.  Additionally, coordinating instream large wood 
placement with future timber harvest activities in the watershed could result in substantial cost 
savings and serve as an opportunity for effective timber harvest plan mitigation (particularly for 
plans in the Valencia Creek watershed).  Both single log and multiple log configurations can be 
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used depending on site-specific conditions.  Naturally occurring large wood should be left in 
place unless it can be demonstrated to threaten adjacent infrastructure. 
 
Investigate and Address Sediment Sources 
Elevated instream sediment levels are a common problem throughout the watershed and likely 
the major limiting factor to steelhead production.  Restoration actions should focus on identifying 
and prioritizing current sources of sediment within the basin.  High priority sites should receive 
initial restoration funding.  The watershed is located in an area of rapid uplift, deep valleys, and 
seismic activity 1  in relatively weak rock (i.e., unconsolidated Purisima sandstone formation) 
which means that landsliding and other forms of mass wasting are frequent occurrences.  A 
variety of landslides ranging from shallow debris flows to rotational slumps over a hundred feet 
deep are found in the Aptos Creek watershed (CWC and SHG 2003).  These landslides make up 
a substantial proportion of the overall sediment budget for the watershed, particularly in Valencia 
and Trout creeks where landslides are common and urban development has exacerbated erosion. 
Areas identified as shallow or deep seated landslides should be protected from all future activities 
that could contribute to further instability.  In particular, new roads and housing should be 
carefully evaluated for their potential to contribute to further erosion as a result of major rainfall 
events, flooding, or earthquakes. 
 
Floodplain 
A lack of available winter refuge habitat, in part from limited access to inundated floodplain or 
off-channel habitats, is likely a limiting factor for steelhead in Aptos Creek.  The lower mainstem 
of Aptos Creek and portions of Valencia Creek have been encroached upon by rural residential 
and urban development.  Efforts should be made to assess the mainstem channel and low 
gradient stream reaches in the tributaries to target opportunities to restore floodplain 
connectivity.  Restoring these existing areas may result in disproportionately beneficial effects to 
the population by providing key winter refuge habitats.  Existing areas should be targeted for 
conservation easement, purchase of fee title, or establishment of a conservation bank(s). 
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      CCC Steelhead Aptos Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good Current Indicator 

Measurement 
Current 
Rating 

1 Adults Condition Habitat Complexity Large Wood Frequency 
(BFW 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km (>6 
Key Pieces/100 
meters) 

Fair 

      Habitat Complexity Large Wood Frequency 
(BFW 10-100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Good 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

25% streams/ 49% 
IP-km (>40% 
Pools; >20% 
Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ IP-
km (>80 stream 
average) 

Poor 

      Hydrology Passage Flows  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

Very Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Riparian Vegetation Tree Diameter (North 
of SF Bay)  across IP-km 

40 - 54% Class 5 
-km 

55 - 69% Class 5 
-km 6 across IP-km    

      Riparian Vegetation Tree Diameter (South 
of SF Bay)  rating "D" across 

IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" across 
IP-km 

Fair 

      Sediment of Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km or 
<16 IP-km 
accessible* 

Poor 
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      Velocity Refuge Floodplain Connectivity  
<50% Response 
Reach 
Connectivity 

50-80% 
Response Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

<50% of streams/ 
IP-km maintains 
severity score of 3 
or lower 

Poor 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

low risk 
spawner density 
per Spence 
(2008) 

  

>1 spawner per IP-
km to < low risk 
spawner density 
per Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-75 

Fair 

      Hydrology Redd Scour  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-75 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

>17% (0.85mm) 
and >30% (6.4mm) Poor 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

25% streams/10% 
IP-km (>50% 
stream average 
s  

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity 
Large Wood Frequency 
(Bankfull Width 0-10 
meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km (>6 
Key Pieces/100 
meters) 

Fair 
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      Habitat Complexity 
Large Wood Frequency 
(Bankfull Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Good 

      Habitat Complexity Percent Primary Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

25% streams/ 49% 
IP-km (>40% 
average primary 
pool frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

25% streams/ 49% 
IP-km (>40% 
Pools; >20% 
Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ IP-
km (>80 stream 
average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-50 

Good 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

Very Good 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 Diversions/10 
IP km 

1.1 - 5 
Diversions/10 IP 
km 

0.01 - 1 
Diversions/10 IP 
km 

0 Diversions 0.37 Diversions/10 
IP-km Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Riparian Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

87% of streams/ 
IP-km (>70% 
average stream 
canopy) 

Good 
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      Riparian Vegetation Tree Diameter (North 
of SF Bay)  across IP-km 

40 - 54% Class 5 
-km 

55 - 69% Class 5 
-km 6 across IP-km    

      Riparian Vegetation Tree Diameter (South 
of SF Bay)  rating "D" across 

IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined  
70%-79% Density 
rating "D" across 
IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

25% of streams/ 
10% IP-km (>50% 
stream average 

 

Poor 

      Water Quality Temperature (MWMT)  <50% IP km (<20 
C MWMT) 

50% to 74% IP-
km (<20 C 
MWMT) 

75 to 89% IP km 
(<20 C MWMT) 

>90% IP km (<20 
C MWMT) 

75 to 89% IP km 
(<20 C MWMT) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

    
  

  Water Quality Turbidity  

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains severity 
score of 3 or lower 

Good 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 <0.2 Fish/m^2 Poor 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical Range 

75-90% of 
Historical Range 

>90% of 
Historical Range 

75%-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood Frequency 
(Bankfull Width 0-10 
meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km (>6 
Key Pieces/100 
meters) 

Fair 

      Habitat Complexity 
Large Wood Frequency 
(Bankfull Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Good 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

25% streams/ 49% 
IP-km (>40% 
Pools; >20% 
Riffles) 

Poor 
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      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ IP-
km (>80 stream 
average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Riparian Vegetation Tree Diameter (North 
of SF Bay)  across IP-km 

40 - 54% Class 5 
-km 

55 - 69% Class 5 
-km 6 across IP-km   

      Riparian Vegetation Tree Diameter (South 
of SF Bay)  rating "D" across 

IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" across 
IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

25% streams/10% 
IP-km (>50% 
stream average 

 

Poor 

      Velocity Refuge Floodplain Connectivity  
<50% Response 
Reach 
Connectivity 

50-80% 
Response Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

<50% of streams/ 
IP-km maintains 
severity score of 3 
or lower 

Poor 

5 Smolts Condition Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ IP-
km (>80 stream 
average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 Diversions/10 
IP km 

1.1 - 5 
Diversions/10 IP 
km 

0.01 - 1 
Diversions/10 IP 
km 

0 Diversions 0.37 Diversions/10 
IP-km Good 
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      Hydrology Passage Flows  
NMFS Flow 
Protocol: Risk 
Factor Score >75 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

NMFS Flow 
Protocol: Risk 
Factor Score <35 

Very Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km (>6 
and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

<50% of streams/ 
IP-km maintains 
severity score of 3 
or lower 

Poor 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance to 
produce low risk 
spawner density 
per Spence 
(2008) 

  

Smolt abundance 
which produces 
high risk spawner 
density per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

1.74% of 
Watershed in 
Impervious 
Surfaces 

Very Good 

      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

2.12% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

7% of Watershed 
in Timber Harvest Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

51% of watershed 
>1 unit/20 acres Poor 

      Riparian Vegetation Species Composition  <25% Intact 
Historical 

25-50% Intact 
Historical 

51-74% Intact 
Historical 

>75% Intact 
Historical 

51-74% Intact 
Historical Species 
Composition 

Good 
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Species 
Composition 

Species 
Composition 

Species 
Composition 

Species 
Composition 

      Sediment Transport Road Density  >3 Miles/Square 
Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

3.7 Miles/Square 
Mile Poor 

      Sediment Transport Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

4.6 Miles/Square 
Mile Poor 
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  CCC Steelhead Aptos Creek CAP Threat Results 

 Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low Low Medium Low Medium Low Medium 
2 Channel Modification Medium Low Very High Medium Medium Low High 
3 Disease, Predation and Competition Low Low Medium Low Low Low Low 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

5 
Fire, Fuel Management and Fire 
Suppression High Medium Medium Medium Medium Medium High 

6 Fishing and Collecting Medium Not Specified Low Not Specified Medium Not Specified Medium 
7 Livestock Farming and Ranching Low Low Medium Low Low Low Low 
8 Logging and Wood Harvesting Low Low Low Low Low Low Low 
9 Mining Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

10 Recreational Areas and Activities Low Medium Medium Medium Medium Medium Medium 
11 Residential and Commercial Development Medium Medium Very High High High Medium High 
12 Roads and Railroads High High High High High High Very High 
13 Severe Weather Patterns High Medium High High High Medium High 
14 Water Diversion and Impoundments Medium Medium High Low High Medium High 
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 Aptos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

ApC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
1.1.1

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

ApC-CCCS-
1.1.1.1 Action Step Estuary

Evaluate restoration benefits to tidal prism by reducing the size of the Esplanade 
Parking Lot. 3 20

CA Coastal Commission, 
County of Santa Cruz, Santa 
Cruz RCD, State Parks

A feasibility and benefits analysis should be 
conducted, prior to proceeding further with this 
recommendation.  Reducing the size of the parking lot 
next to the estuary could increase the total quantity of 
lagoon habitat.  Lagoon habitat could include greater 
wetted area or installation of a buffer zone.  A buffer 
could benefit the lagoon by trapping some pollutants 
prior to entering the water.  Reducing the size of the 
parking lot would likely be expensive and costs are 
uncertain due to unknown infrastructure constraints 
that would likely result in increased expenditures 
above a typical road decommissioning project.  
Additionally, this parking lot is popular with the local 
community because it provides easy beach access 
and parking is free.

ApC-CCCS-
1.1.1.2 Action Step Estuary

Narrow State Parks property on the west side of the lagoon and/or Moosewood 
Drive down to one lane to expand overall tidal prism.  A feasibility and benefits 
analysis should be conducted first. 3 20

County of Santa Cruz 
Department of Public Works, 
State Parks

Opportunities to improve estuarine function in Aptos 
estuary are extremely limited due to significant 
infrastructure located within the historical estuary tidal 
prism. Narrowing the drive may be infeasible due to 
political and social constraints. Prior to implementing 
this alternative, a feasibility and benefits analysis 
should be conducted.  Lagoon habitat could include 
greater wetted area or installation of a riparian buffer 
zone.  A riparian buffer could benefit the lagoon by 
increased shading which would help to reduce water 
temperature during the summer and cover from falling 
limbs and trees.  The road narrowing would likely be 
expensive and costs are uncertain due to unknown 
infrastructure constraints that would likely result in 
increased expenditures above a typical road 
decommissioning project in a less impacted location.

ApC-CCCS-
1.1.1.3 Action Step Estuary

Develop and implement strategies to increase the current extent of the 
estuary/lagoon in efforts to increase high value habitat for migrating and rearing 
salmonids. 3 30

CA Coastal Commission, 
IWRP, County of Santa Cruz, 
State Parks

ApC-CCCS-
1.1.2

Recovery 
Action Estuary Reduce frequency of artificial breaching events

ApC-CCCS-
1.1.2.1 Action Step Estuary

Develop strategies and implement practices with local stakeholders to reduce the 
frequency of artificial breaching events. 2 5

CDFW Law Enforcement, 
IWRP, NMFS OLE, County of 
Santa Cruz, State Parks, 
USFWS

ApC-CCCS-
1.1.2.2 Action Step Estuary Allow the stream mouth to breach naturally. 1 100 State Parks
ApC-CCCS-
1.1.3

Recovery 
Action Estuary Reduce extent of estuarine shoreline development

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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 Aptos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ApC-CCCS-
1.1.3.1 Action Step Estuary

Minimize construction of new buildings and associated infrastructure within 
remaining open areas of the Aptos estuary tidal prism. 2 100

County of Santa Cruz, State 
Parks, USACE

Aptos estuary has been reduced in size following 
European arrival and especially after the development 
of Rio Del Mar in the 1930's.  The Aptos estuary was 
extensively converted from a functional estuary to 
urban uses and most of the historical tidal prism has 
been reduced due to infill from permanent 
infrastructure (hardscape).  Urban development in the 
tidal prism of the lagoon has severely constricted the 
area to a width of approximately 70 feet between two 
vertical concrete levees that extend from the high 
water line of the ocean upstream approximately 300 
feet (CWC and SHG 2003).  

ApC-CCCS-
1.1.4

Recovery 
Action Estuary Improve the quality of estuarine habitat zones

ApC-CCCS-
1.1.4.1 Action Step Estuary

Evaluate and implement programs to enhance native riparian and wetland flora, 
reducing habitat related effects of past or present land-uses. 3 5

IWRP, Santa Cruz RCD, State 
Parks

Areas at the upper end of the estuary should be 
initially targeted.  Improved riparian vegetation 
composition could benefit lagoon conditions by 
reducing water temperature and providing a source of 
macroinvertebrate production.

ApC-CCCS-
1.1.5

Recovery 
Action Estuary Increase and enhance habitat complexity features

ApC-CCCS-
1.1.5.1 Action Step Estuary

Identify key locations and install large wood structures (or other appropriate 
surrogate) targeting increased pool depth and shelter within the estuary. 2 10

IWRP, County of Santa Cruz, 
Santa Cruz RCD, State Parks, 
USFWS

Installation of ELJ should be in concert with increasing 
other elements such as aquatic cover, instream 
boulders, and riparian vegetation to reduce the 
redundancy of design and permitting.

ApC-CCCS-
1.1.5.2 Action Step Estuary

Remove and replace exotic tree and understory species in the stream reaches 
above the lagoon. 3 10 State Parks

ApC-CCCS-
1.1.6

Recovery 
Action Estuary Reduce toxicity and pollutants

ApC-CCCS-
1.1.6.1 Action Step Estuary

Evaluate and repair private sewer laterals, particularly in areas subject to high 
groundwater adjacent or upstream of the estuary. 2 10 County of Santa Cruz

An inventory of stormwater sewer systems will identify 
problematic sewer laterals.  It is likely that the County 
of Santa Cruz has this information.

ApC-CCCS-
1.1.6.2 Action Step Estuary

Implement a comprehensive urban runoff management program to reduce dry 
weather and wet weather pathogen levels in urban and suburban areas. 3 100

RWQCB, County of Santa 
Cruz

ApC-CCCS-
1.1.7

Recovery 
Action Estuary Increase freshwater lagoon elevation during seasonal closures

ApC-CCCS-
1.1.7.1 Action Step Estuary

Evaluate and implement possible structural improvements to maintain lagoon water 
surface elevations and depth during the summer through the late fall. 3 10

CA Coastal Commission, 
California Coastal 
Conservancy, IWRP, County of 
Santa Cruz, Santa Cruz RCD, 
State Parks

Evaluation should include input from scientists familiar 
with coastal watershed dynamics.  Cost of 
implementation cannot be determined until evaluation 
of potential structural improvements is completed.  
Estuary assessment should identify structural 
improvements.

ApC-CCCS-
1.1.7.2 Action Step Estuary

Evaluate benefits of installation of a flume to control water surface elevation in the 
lagoon during summer and fall. 3 10

CA Coastal Commission, 
IWRP, County of Santa Cruz, 
Santa Cruz RCD, State Parks, 
USFWS

Nearby Soquel Creek estuary flume operated by the 
City of Capitola should serve as a model for 
evaluation.  Operation of the flume by the City of 
Capitola costs approximately $70,000 per year (this 
includes a monitoring component).  Flume installation 
could allow sanctioned and effective management of 
Aptos Creek lagoon and minimize annual 
"emergency" declarations by beach front landowners.

ApC-CCCS-
1.1.7.3 Action Step Estuary

Initiate a program to ensure sandbar integrity across the mouth of Aptos Creek 
during the summer and fall low flow period. 1 15

CA Coastal Commission, 
IWRP, County of Santa Cruz, 
Santa Cruz RCD, State Parks, 
USFWS

ApC-CCCS-1.2 Objective Estuary Address the inadequacy of existing regulatory mechanisms
ApC-CCCS-
1.2.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat
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 Aptos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ApC-CCCS-
1.2.1.1 Action Step Estuary

Isolate and correct source of impaired water quality in the lower Aptos Creek 
watershed. 3 10

RWQCB, County of Santa 
Cruz

Swanson Hydrology and Geomorphology et al. 
(2003), in a review of water quality monitoring 
information from the Santa Cruz Health Dep, 
identified elevated levels of nutrients entering the 
lower portion of the watershed, primarily from 
Valencia Creek.  Source is unknown but it has been 
hypothesized that a leaking septic systems may be a 
major source of contamination.  Future efforts should 
include working with landowners in the Valencia 
watershed to ensure septic systems are in 
compliance with State standards and identified 
sources of water quality degradation should be 
corrected.

ApC-CCCS-
1.2.1.2 Action Step Estuary

Reduce other sources of bacterial contamination through education, ordinance, and 
agency practices for proper management of pet waste, garbage, storm drain inlets, 
and food facilities. 3 100 County of Santa Cruz

Maintain existing programs for prompt cleanup of 
sewage spills and correction of problems with private 
sewer laterals that cause chronic leaks.

ApC-CCCS-
1.2.1.3 Action Step Estuary

Work with SWRCB to ensure all permitted diversions are in compliance with water 
diversion permit obligations and all other applicable laws. 2 10

CDFW, Central Water District, 
NMFS, Private Landowners, 
SWRCB

Work would entail SWRCB reviewing all existing 
water diversions and contacting diverters who are not 
in compliance with existing permits and licenses.

ApC-CCCS-
1.2.1.4 Action Step Estuary

Encourage repaving and application of petrochemicals in the early summer to allow 
penetration and drying before fall rains. 3 100

CalTrans, County of Santa 
Cruz, State Parks

ApC-CCCS-
1.2.1.5 Action Step Estuary Use gull-proof lids on refuse cans at and around the lagoon and beach. 3 50 State Parks

Use enough refuse containers to satisfy the demand 
for refuse disposal.  Gulls are a primary source of 
pollution, both for bio-stimulating nutrients and 
bacteria (Alley 2009).  

ApC-CCCS-
1.2.1.6 Action Step Estuary

Improve estuarine water quality by identifying and remediating upstream pollution 
sources which contribute to poor water quality conditions in the estuary 2 10 IWRP, County of Santa Cruz

Urban encroachment has adversely affected the 
overall hydrology and water chemistry of the estuary.  
Urbanization has also lead to the estuary being 
affected by poor water quality from upstream sources 
and unauthorized lagoon breaching.

ApC-CCCS-
1.2.2

Recovery 
Action Estuary Reduce frequency of artificial breaching events

ApC-CCCS-
1.2.2.1 Action Step Estuary

Encourage State Parks and County of Santa Cruz to fence off lagoon with temporary 
fencing rather than breach lagoon as a precaution to protect public health and safety. 3 3

CDFW, County of Santa Cruz, 
State Parks

ApC-CCCS-
1.2.2.2 Action Step Estuary

Post durable and attractive interpretive signage at the beach to discourage casual 
breaching of the lagoon sandbar. 2 5

County of Santa Cruz, Santa 
Cruz RCD, State Parks

Additional educational signage along the estuary 
should be included with this recommendation.  
Signage should explain estuarine function and the 
benefits to endangered species and water quality of a 
properly functioning estuary.

ApC-CCCS-
1.2.2.3 Action Step Estuary

Implement patrols by citizens groups, State Parks staff and law enforcement to 
ensure the sandbar is not illegally breached. 2 100

CDFW, NMFS, County of 
Santa Cruz, State Parks

ApC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

ApC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment of natural riparian communities. Prioritize mainstem Aptos Creek as 
well as the lagoon. 2 100

CDFW, County of Santa Cruz, 
County of Santa Cruz Land 
Trust, The Nature 
Conservancy, Trust for Public 
Lands

ApC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats. 2 10

CDFW, NRCS, Private 
Landowners, County of Santa 
Cruz, Santa Cruz RCD, 
USACE

Many of the historical floodplain areas have been built 
upon.  Remaining floodplains should be considered a 
high priority for preservation and enhancement 
actions.

ApC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ApC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Work with the County, State Parks and CDFW to develop a Large Wood 
Recruitment Plan that assesses instream wood needs, and sites potentially 
responsive to wood recruitment or placement, and develop a riparian strategy to 
ensure long term natural recruitment of wood via large tree retention. 3 25

CDFW, County of Santa Cruz, 
State Parks

ApC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Install large woody material, boulders, and other instream features to increase 
habitat complexity and improve pool frequency and depth. 3 5

IWRP, Private Landowners, 
County of Santa Cruz, State 
Parks

Available information indicates large woody material 
may not be limiting in upper Aptos and therefore we 
recommend initial efforts be directed at the lower 
reach, which may respond to LWD input. Large 
woody material should be targeted to reach density 
and volume outlined in the Viability table in this 
document. 

ApC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Educate landowners, land managers, and County and municipal staffs on the 
importance of LWD to steelhead survival and recovery, and watershed processes. 2 5

CalFire, CDFW, NMFS, 
NRCS,  County of Santa Cruz, 
Santa Cruz RCD, USACE

ApC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Encourage landowners to implement woody debris restoration projects as part of 
their ongoing operations in stream reaches where large woody debris is lacking. 2 100

NOAA RC, NRCS, Private 
Landowners, RWQCB, County 
of Santa Cruz Land Trust, 
Santa Cruz RCD, State Parks, 
USACE

ApC-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity

Encourage retention of large woody debris for all historical steelhead rearing habitats 
in Aptos Creek.  Consult a hydrologist and qualified fisheries biologist before 
removing wood from streams. 2 100

CalFire, County of Santa Cruz, 
Santa Cruz RCD, State Parks

Manipulation of Large Woody Material should not 
occur until evaluated by the County of Santa Cruz 
staff and hydrologist and/or qualified biologist familiar 
with Central Coast streams.  State Parks should 
approach LWM manipulation with caution due to the 
importance of upper Aptos as a source of LWM 
recruitment.

ApC-CCCS-
6.1.1.6 Action Step

Habitat 
Complexity

If log jams are modified for fish passage, retain LWD for instream enhancement 
projects that address poor shelter for juveniles and smolts. 3 100

CDFW, NRCS, County of 
Santa Cruz, Santa Cruz RCD, 
State Parks, USACE

Retention of wood could result in cost savings for 
future restoration projects.  Significant oversight and 
evaluation should occur prior to removal of any large 
wood structure.  Valencia Creek and it's tributaries 
should be the focus on these LWM supplementation 
projects.

ApC-CCCS-
6.1.1.7 Action Step

Habitat 
Complexity Conserve and manage forestlands for older forest stages. 2 100 Private Landowners, NMFS

ApC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve shelter

ApC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 10

CalFire, NRCS, Private 
Landowners, RPFs, County of 
Santa Cruz, Santa Cruz RCD

Conifer release must take a comprehensive approach 
and should only be initiated in stream reaches with 
adequate canopy cover and where increases in 
instream temperatures are unlikely.  Conifer release 
will ultimately promote the natural recruitment of large 
wood into the tributaries and mainstem areas. The 
upper portion of the watershed is managed by State 
Parks and much of the riparian zone is in later serial 
age classes.

ApC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve pool:riffle:flatwater ratio

ApC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity Increase the frequencies of riffle habitat in 75% of the streams within the watershed. 2 20

Private Landowners, RPFs, 
County of Santa Cruz, Santa 
Cruz RCD

ApC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

ApC-CCCS-
8.1.1.1 Action Step Sediment

Prioritize and treat erosion sources in Table 11 of the Aptos Geomorphic and 
Erosion Source Technical Report. 2 15

California Geological Survey, 
CDFW, NMFS, NRCS, Santa 
Cruz RCD

Review Table 11 to develop appropriate recovery 
actions.
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ApC-CCCS-
8.1.1.2 Action Step Sediment

Identify and repair bank failures or landslide toes that are a significant source of 
chronic fine sediment loads into Aptos Creek. 3 5

IWRP, NRCS, Private 
Landowners, County of Santa 
Cruz, County of Santa Cruz 
Parks and Cultural Resources

Ultimate reasons for bank failure should be identified 
and addressed.  Bank and landslide stabilization 
should evaluate a full range of options to address 
instability such as setting back or removing 
problematic infrastructure (roads, etc.).  
Bioengineering should be the first stabilization method 
assessed.  Bank hardening is not a preferred 
alternative.  Initial efforts should be directed along the 
mainstem of Aptos Creek.

ApC-CCCS-
8.1.1.3 Action Step Sediment

Work with landowners to assess the effectiveness of erosion control measures 
throughout the winter period. 2 20

IWRP, NRCS, Private 
Landowners, County of Santa 
Cruz, County of Santa Cruz 
Parks and Cultural Resources

ApC-CCCS-
8.1.1.4 Action Step Sediment

Initiate education program for landowners in the watershed regarding practices to 
minimize sediment input. 3 20 CDFW, County of Santa Cruz

ApC-CCCS-
8.1.1.5 Action Step Sediment

Work with the County and CDFW to establish and/or maintain continuous native 
riparian buffers. 3 100 CDFW, County of Santa Cruz

ApC-CCCS-
8.1.1.6 Action Step Sediment Assess landslide stabilization and sediment source reduction. 3 5 CDFW

ApC-CCCS-8.2 Objective Sediment Address the inadequacy of existing regulatory mechanisms
ApC-CCCS-
8.2.1

Recovery 
Action Sediment Improve instream gravel quality to reduce embeddedness

ApC-CCCS-
8.2.1.1 Action Step Sediment

Improve enforcement of Erosion Control Ordinance for private roads. The current 
Santa Cruz Erosion Control Ordinance has provisions requiring the responsible 
parties to repair and alleviate erosion problems that are deemed severe. Santa Cruz 
Planning should create new erosion control staff positions to help coordinate the 
County's cooperative efforts, but also to conduct inspections and enforcement 
actions as necessary. 3 20

CDFW, CDFW Law 
Enforcement, County of Santa 
Cruz, NMFS OLE

ApC-CCCS-
8.2.1.2 Action Step Sediment

Permitting agencies and funding agencies (State, Federal, and local) should 
evaluate all authorized erosion control measures during the winter period. 3 25

CalFire, California Geological 
Survey, CDFW, NMFS, 
RWQCB, County of Santa 
Cruz, USACE

ApC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
10.1.1

Recovery 
Action Water Quality Improve stream temperature conditions

ApC-CCCS-
10.1.1.1 Action Step Water Quality

Monitor instream summer water temperatures to determine baseline conditions and 
judge the efficacy of restoration actions.  2 5

CDFW, NMFS, Public, State 
Parks

A thermograph should be installed in each tributary 
and in mainstem locations above and below each 
major confluence.  Results should be compiled in one 
document and submitted to all participants and 
appropriate regulatory agencies on a yearly basis.  
Standard presentations should be used.

ApC-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants

ApC-CCCS-
10.1.2.1 Action Step Water Quality

Remove invasive exotic vegetation at problematic sites, such as the Old Mill site, 
and revegetate with native plants. 3 20

IWRP, RWQCB, County of 
Santa Cruz, Santa Cruz RCD

ApC-CCCS-
10.1.2.2 Action Step Water Quality

Install continuous water quality samplers in and adjacent to Mangels Gulch, Trout 
Gulch, and Valencia Creek. 2 10

IWRP, RWQCB, County of 
Santa Cruz, Santa Cruz RCD

This is a high priority action in the Aptos Creek 
Watershed Assessment (CWC and SHG 2003), due 
to known water quality issues.

ApC-CCCS-
10.1.3

Recovery 
Action Water Quality Reduce turbidity and suspended sediment
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ApC-CCCS-
10.1.3.1 Action Step Water Quality

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100 County of Santa Cruz

Turbidity data (NHI, 2010) indicated elevated levels 
during the winter and spring following seasonal rainfall 
events.  Elevated turbidity levels could injure gills, 
reduce feeding efficiency and adversely affect growth.  
Increased rates of turbidity and temperature are likely 
the result of land and water management practices in 
the watershed.  Winter rearing juveniles are the 
primary life-stage affected by high turbidity levels.

ApC-CCCS-
10.1.3.2 Action Step Water Quality

Implement education programs and modify policies and procedures to improve 
riparian corridor protection, maintain channel integrity, implement alternatives to hard 
bank protection, and retain large woody debris. 3 10

IWRP, NMFS, RWQCB, 
County of Santa Cruz, Santa 
Cruz RCD

ApC-CCCS-
10.1.3.3 Action Step Water Quality

Implement Best Management Practices such as those in the Fish Friendly Farming 
and Ranching program (California Land Stewardship Institute), or other cooperative 
conservation programs. 3 100

IWRP, NMFS, RWQCB, 
County of Santa Cruz, Santa 
Cruz RCD

Note that these programs and take minimization 
measures and are not a no take standard.  The San 
Mateo Farm Bureau is working with landowners to 
voluntarily address sources of sediment contribution 
and the Sonoma RCD program could be combined 
with this ongoing effort.

ApC-CCCS-
10.2 Objective Water Quality Address the inadequacy of existing regulatory mechanisms
ApC-CCCS-
10.2.1

Recovery 
Action Water Quality Improve stream temperature conditions

ApC-CCCS-
10.2.1.1 Action Step Water Quality

Encourage County of Santa Cruz to establish wider riparian buffers and enforce 
existing ordinances in residential and urban areas. 2 10 County of Santa Cruz

ApC-CCCS-
10.2.1.2 Action Step Water Quality Plant native vegetation to promote streamside shade. 3 10 CDFW, Santa Cruz RCD
ApC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

ApC-CCCS-
11.1.1.1 Action Step Viability

Develop and implement a monitoring program to evaluate the performance of 
recovery efforts. 3 5 CDFW

ApC-CCCS-
11.1.1.2 Action Step Viability

Conduct periodic, standardized spawning surveys to estimate adult abundance in 
the watershed. 3 100

CDFW, Central Water District, 
NOAA SWFSC, RWQCB, 
State Parks

Periodic surveys (redd surveys may be the most 
viable survey method in Aptos Creek) are likely the 
preferred alternative in Aptos due to the other adult 
monitoring all ready occurring in other watersheds in 
the Santa Cruz Mtn. Diversity Stratum that provide 
lifecycle calibration.

ApC-CCCS-
11.1.1.3 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. Encourage all major landowners to develop 
similar assessment methods. 2 10

California Coastal 
Conservancy, CDFW, Central 
Water District, NMFS,  
RWQCB, Santa Cruz RCD, 
Soquel Creek Water District, 
State Parks

The existing watershed plan for Aptos should be 
updated and a limiting factors analysis should be 
conducted.  Future watershed plan should develop 
site specific recommendations to increase survival for 
all life stages - not just develop recommendations to 
increase capacity (i.e. fish passage projects).  
Measures should be developed that identify and 
prioritize restoration actions for high value IP-km.

ApC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

ApC-CCCS-
13.1.1.1 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 2 100

California Department of Mines 
and Geology, CalTrans, FEMA, 
NRCS, Private Landowners, 
Santa Cruz RCD, State Parks, 
USACE
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ApC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Evaluate whether proposed stabilization projects will lead to additional instability 
either up- or downstream. 3 100

CalTrans, FEMA, RWQCB, 
County of Santa Cruz

Many important high IP value reaches have already 
been subjected to bank hardening.  These areas are 
frequently urbanized.  Future proposals in these areas 
should be carefully evaluated and implemented only if 
necessary and with compensatory mitigation.

ApC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 3 100

California Geological Survey, 
CalTrans, FEMA, NRCS, 
Private Landowners, Public, 
County of Santa Cruz, Santa 
Cruz RCD

ApC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

ApC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Where riprap and other bank hardening is necessary, integrate other habitat-forming 
features – including large woody debris and riparian plantings and other techniques 
to minimize habitat alteration effects. 3 100

CalFire, California Geological 
Survey, CalTrans, CDFW, 
FEMA, NRCS, Private 
Landowners, Santa Cruz RCD, 
State Parks, USACE

A significant portion of the estuary has been lost due 
to channel modification.  Any additional proposals 
within the extant estuary should result in a net gain in 
habitat complexity.

ApC-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Establish fire contingency plan developed by experts from CalFire, local fire districts, 
landowners, and regulatory agencies with expertise in fisheries issues. 3 20

CalFire, California CDFW, 
Private Landowners,  State 
Parks

ApC-CCCS-
14.1 Objective

Disease/
Predation/
Competition

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation/
Competition

Prevent or minimize adverse alterations to riparian species composition and 
structure

ApC-CCCS-
14.1.1.1 Action Step

Disease/
Predation/
Competition

Improve conditions for salmonids by decreasing the adverse effects of exotic 
vegetation (i.e., eucalyptus, acacia, cape ivy) within the stream and riparian corridor. 3 20

Private Landowners, Santa 
Cruz RCD

Initial efforts should be directed at landowners in 
Mangels Gulch and the Valencia Creek watershed.  
These areas have the greatest concentration of rural 
residential landowners most likely to foster exotic 
invasives. 

ApC-CCCS-
15.1 Objective

Fire/Fuel 
Management

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

ApC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Implement sedimentation reduction techniques in concert with prescribed fire 
techniques to minimize sediment impacts to various steelhead life stages. 2 100 CalFire

ApC-CCCS-
15.1.1.2 Action Step

Fire/Fuel 
Management

Immediately implement appropriate sediment control measures following completion 
of fire suppression while firefighters and equipment are on site. 2 100 CalFire, State Parks

ApC-CCCS-
15.1.1.3 Action Step

Fire/Fuel 
Management

Reduce erosion from fire prevention or suppression activities by maintaining existing 
natural topography to the extent possible. 3 100 CalFire

ApC-CCCS-
15.1.1.4 Action Step

Fire/Fuel 
Management Re-contour any new facility sites as soon as possible after site cleanup and fire. 3 100 CalFire

ApC-CCCS-
15.1.1.5 Action Step

Fire/Fuel 
Management

Encourage CalFire to provide a fire contingency plan to all non-County fire fighters 
when providing firefighting assistance in the Aptos Creek watershed (and all other 
watersheds in the County). 2 100 CalFire

ApC-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize impairment to stream hydrology (impaired water flow)

ApC-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management

Draft water from lakes and reservoirs not occupied by listed salmonids when 
possible. In fish-bearing streams, excavate active channel areas outside of wetted 
width to create off-stream pools for water source.  Require all water trucks/tenders 
be fitted with CDFW and NMFS approved fish screens when water is acquired at 
fish bearing streams. Put up a silt fence or other erosion controls around the water 
extraction locations. Avoid significantly lower stream flows during water drafting. 3 100 CalFire

ApC-CCCS-
15.1.3

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize adverse alterations to riparian species composition and 
structure

ApC-CCCS-
15.1.3.1 Action Step

Fire/Fuel 
Management

Conduct fuel load monitoring and compare the results to estimated historical fuel 
loads. 3 25 CalFire
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ApC-CCCS-
15.1.3.2 Action Step

Fire/Fuel 
Management

Review prescribed fire plans to ensure they provide adequate protection for riparian 
corridors. 3 10 CalFire, County of Santa Cruz

ApC-CCCS-
15.1.3.3 Action Step

Fire/Fuel 
Management Reassess fire risk every ten years. 2 100 CalFire, County of Santa Cruz

ApC-CCCS-
15.2 Objective

Fire/Fuel 
Management Address the inadequacy of existing regulatory mechanisms

ApC-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

ApC-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Disseminate recommendations from NMFS’ October 9, 2007, jeopardy biological 
opinion on the use of fire retardants and its impacts to salmonids, to local firefighting 
agencies and CalFire. 2 2 CalFire, NMFS, RWQCB

ApC-CCCS-
15.2.1.2 Action Step

Fire/Fuel 
Management

In the event of a wildfire, CalFire Resource Advisors should contact  the resource 
agencies for ESA consultation (or technical assistance) about the incident. The 
resource agencies can provide guidance regarding critical resources in the area that 
may be affected by firefighting actions. 2 100 CalFire, County of Santa Cruz

ApC-CCCS-
15.2.1.3 Action Step

Fire/Fuel 
Management

Avoid use of toxic aerial fire retardants and foams within 300 feet of riparian areas 
throughout the current range of CCC steelhead. 2 100 CalFire, County of Santa Cruz

ApC-CCCS-
15.2.1.4 Action Step

Fire/Fuel 
Management

Develop guidance that directs CalFire and other agencies and organizations using 
fire retardants to conduct an assessment of site conditions following wildfire where 
fire retardants have entered waterways, to evaluate the changes to site water quality 
and the structure of the biological community. 3 10

CalFire, CDFW, NMFS, 
RWQCB

ApC-CCCS-
15.2.1.5 Action Step

Fire/Fuel 
Management

Use non-toxic retardants. Avoid dropping fire retardant into streams. To the 
maximum extent feasible, orient air drops so that the drop goes perpendicular to 
streams as opposed to parallel. 2 100 CalFire

ApC-CCCS-
15.2.1.6 Action Step

Fire/Fuel 
Management

Work with County planners to define future impacts of proposed rural development 
on fire suppression and fuel load buildup. 2 10 CalFire, County of Santa Cruz

ApC-CCCS-
15.2.1.7 Action Step

Fire/Fuel 
Management

Establish fire contingency plan developed by experts from CalFire, local fire districts, 
Santa Cruz RCD, and regulatory agencies with expertise in fisheries issues. 2 20 CalFire

ApC-CCCS-
16.1 Objective

Fishing/Collect
ing Address the inadequacy of existing regulatory mechanisms

ApC-CCCS-
16.1.1

Recovery 
Action

Fishing/Collecti
ng Prevent or minimize reduced density, abundance, and diversity

ApC-CCCS-
16.1.1.1 Action Step

Fishing/Collecti
ng

Prohibit offshore fishing until January 15 (or until sandbar opens naturally) within one 
mile of the river mouth. 3 10 CDFW, NMFS

ApC-CCCS-
16.1.1.2 Action Step

Fishing/Collecti
ng

Work with CDFW to monitor the river mouth until river flows naturally breach the 
sandbar. 2 100 CDFW

If river mouth has been artificially breached without 
appropriate authorization, prohibitions on offshore 
fishing should continue until appropriate flows occur.

ApC-CCCS-
16.1.1.3 Action Step

Fishing/Collecti
ng

Work with CDFW to modify Section 8.00 (b) (1) of Title 14 of the California Code of 
Regulations to specify a low flow minimum flow closure for Aptos Creek and to 
modify the fishing season to be more protective of steelhead. 2 3 CDFW, NMFS

Low flow closures are needed for Aptos Creek and 
should be based on flow conditions from a watershed 
in the Santa Cruz Mountains (the San Lorenzo River 
would likely suit this requirement).  Additionally, due to 
later (recent) migration patterns of CCC steelhead in 
the streams south of the Golden Gate, the date of 
opening season should be pushed forward in the 
fishing season (currently fishing season starts on 
December 15) to at least January 15.  Consideration 
should be given to pushing forward the entire fishing 
season so that the total number of angling days is not 
reduced significantly.

ApC-CCCS-
21.1 Objective Recreation

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
21.1.1

Recovery 
Action Recreation

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

ApC-CCCS-
21.1.1.1 Action Step Recreation

Encourage development of a trail management plan/maintenance guidelines for 
Forest of Nisene Marks State Park. Use plan to develop a program to reduce 
erosion, decommission illegal or duplicate trails, and keep users on designated trails. 2 4 Santa Cruz RCD, State Parks
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ApC-CCCS-
21.1.1.2 Action Step Recreation

Close unauthorized trails and conduct appropriate decommissioning practices. 
Hydrologically disconnect trails from associated waterways. 2 10

CalFire, RWQCB, County of 
Santa Cruz Land Trust, County 
of Santa Cruz Parks and 
Cultural Resources, Santa 
Cruz RCD, State Parks

ApC-CCCS-
21.1.1.3 Action Step Recreation

Place educational materials/signage at stream crossings and interpretive centers 
about salmon and how to minimize impacts. 2 5

NRCS, Private Landowners, 
County of Santa Cruz, Santa 
Cruz RCD, State Parks

ApC-CCCS-
21.1.1.4 Action Step Recreation

Educate users (including mountain bikers, hikers, ORV users, etc.) to help prevent or 
control erosion and sediment problems along the stream. 3 10

CalFire, Farm Bureau, Private 
Landowners, State Parks

ApC-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

ApC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100

RWQCB, County of Santa 
Cruz

This recommendation should be considered as a 
higher priority in subbasins with highly erodible soils 
(e.g., Valencia Creek sub-watershed).

ApC-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

ApC-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

Design new developments to avoid unstable slopes, wetlands, areas of high habitat 
value, and similarly constrained sites that occur adjacent to a CCC steelhead 
watercourse. 2 100

FEMA, NMFS, Private 
Landowners, County of Santa 
Cruz

ApC-CCCS-
22.1.2.2 Action Step

Residential
/Commercial 
Development

Minimize sediment input from existing and future commercial development.  Reduce 
to magnitudes appropriate to the geological setting of the watershed, resulting in no 
net increase in sedimentation over what would occur naturally. 2 100 County of Santa Cruz

ApC-CCCS-
22.1.3

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

ApC-CCCS-
22.1.3.1 Action Step

Residential
/Commercial 
Development

Design new development to allow streams to meander in historical patterns, 
protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 1 100

RWQCB, County of Santa 
Cruz

ApC-CCCS-
22.1.3.2 Action Step

Residential
/Commercial 
Development

County of Santa Cruz should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from flooding. 2 100 FEMA, County of Santa Cruz

ApC-CCCS-
22.1.4

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

ApC-CCCS-
22.1.4.1 Action Step

Residential
/Commercial 
Development

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 10 County of Santa Cruz

ApC-CCCS-
22.1.5

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

ApC-CCCS-
22.1.5.1 Action Step

Residential
/Commercial 
Development

Continue County policy of promoting infill and high density developments over 
dispersal of low density rural residential in undeveloped areas. 2 100 County of Santa Cruz

ApC-CCCS-
22.1.5.2 Action Step

Residential
/Commercial 
Development

Residential landowners should utilize BMP's from Basins Of Relations: A Citizen's 
Guide to Protecting and Restoring Our Watersheds (OAEC, 2007), Slow it. Spread 
it. Sink it! (Santa Cruz Resource Conservations District, 2009) to conserve water 
resources 2 100

IWRP, NRCS, Private 
Landowners, County of Santa 
Cruz, Santa Cruz RCD

ApC-CCCS-
22.1.5.3 Action Step

Residential
/Commercial 
Development

Conserve open space in contiguous landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements 2 100

Private Landowners, County of 
Santa Cruz, County of Santa 
Cruz Land Trust, State Parks
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ApC-CCCS-
22.1.5.4 Action Step

Residential
/Commercial 
Development

Minimize impacts from new development, or road construction within floodplains, 
riparian areas, unstable soils or other sensitive areas 1 100

CalFire, California Geological 
Survey, CDFW, NMFS, 
RWQCB, County of Santa 
Cruz, USACE

ApC-CCCS-
22.2 Objective

Residential
/Commercial 
Development Address the inadequacy of existing regulatory mechanisms

ApC-CCCS-
22.2.1

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

ApC-CCCS-
22.2.1.1 Action Step

Residential
/Commercial 
Development

Encourage County and local municipalities to expand riparian buffer widths for 
existing development and enforce existing regulations. 2 5

CDFW, County of Santa Cruz, 
NMFS

The weakness of the County of Santa Cruz's existing 
riparian ordinance stems from exemptions allowed for 
pre-existing development.  County should develop 
incentives for landowners to facilitate an effective 
riparian zone of vegetation adjacent to stream banks 
to become established.  Initial efforts should be 
directed at key tributaries vs mainstem.   Incentives 
should be investigated to encourage landowners in 
key areas to allow establishment of a riparian buffer.

ApC-CCCS-
22.2.1.2 Action Step

Residential
/Commercial 
Development

Discourage Counties from rezoning forestlands to rural residential or other land uses 
(e.g., vineyards). 2 100

CDFW, County of Santa Cruz, 
NMFS

ApC-CCCS-
22.2.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

ApC-CCCS-
22.2.2.1 Action Step

Residential
/Commercial 
Development

Maintain the existing requirement of a one acre minimum parcel size for new 
development served by septic systems in the Aptos Creek Watershed. 2 100

RWQCB, County of Santa 
Cruz, USEPA

This recommendation should be carefully balanced 
against expansion of rural residential development 
over a wider landscape.

ApC-CCCS-
22.2.2.2 Action Step

Residential
/Commercial 
Development

Encourage increased oversight by appropriate regulatory agencies of activities that 
use hazardous commercial and industrial products in the watershed. 3 100

RWQCB, County of Santa 
Cruz, USEPA

ApC-CCCS-
22.2.2.3 Action Step

Residential
/Commercial 
Development

New development in all historical CCC steelhead watersheds should be designed to 
minimize increase in storm-water runoff, changes in duration, or magnitude of peak 
flow. 2 20

RWQCB, County of Santa 
Cruz, USEPA

ApC-CCCS-
22.2.3

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

ApC-CCCS-
22.2.3.1 Action Step

Residential
/Commercial 
Development

Implement ordinances and policies so new development are designed to minimize 
storm water runoff, changes in duration or magnitude of peak flow. 2 10

RWQCB, County of Santa 
Cruz

ApC-CCCS-
22.2.3.2 Action Step

Residential
/Commercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 15

RWQCB, County of Santa 
Cruz

Implementation of this recommendation will help 
reduce rates of channel incision, increase aquifer 
recharge, and reduce the likelihood of redd scour.

ApC-CCCS-
22.2.3.3 Action Step

Residential
/Commercial 
Development

Encourage the State Division of Water Rights to evaluate water rights compliance in 
all sub-watersheds where new development is proposed. 3 10 CDFW, NMFS, SWRCB

ApC-CCCS-
22.2.3.4 Action Step

Residential
/Commercial 
Development

Support the incentive programs for a roof runoff collection system for detaining 
runoff and providing for landscape irrigation. 2 10

NMFS, RWQCB, County of 
Santa Cruz

ApC-CCCS-
22.2.3.5 Action Step

Residential
/Commercial 
Development

Support the development and implementation of regulations for activities that 
adversely impact groundwater recharge. 3 100

RWQCB, County of Santa 
Cruz

ApC-CCCS-
22.2.4

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

ApC-CCCS-
22.2.4.1 Action Step

Residential
/Commercial 
Development Discourage Counties from rezoning forestlands to rural residential. 2 100

CDFW, County of Santa Cruz, 
NMFS
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ApC-CCCS-
22.2.4.2 Action Step

Residential
/Commercial 
Development

Discourage home building or other incompatible land use in areas identified as 
timber production zones (TPZ). 2 100

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz

Housing in forestlands typically leads to chronic 
stream degradation due to impacts to water quality.

ApC-CCCS-
22.2.4.3 Action Step

Residential
/Commercial 
Development

Work with CalFire and the county to review "fire-safe" exemptions to prevent illegal 
conversions, riparian corridor impacts and other watershed impacts. 2 100

CalFire, CDFW, County of 
Santa Cruz, NMFS Action is considered In-Kind

ApC-CCCS-
22.2.5

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

ApC-CCCS-
22.2.5.1 Action Step

Residential
/Commercial 
Development Minimize future urban development in floodplains or off channel habitats. 2 100 County of Santa Cruz

ApC-CCCS-
22.2.5.2 Action Step

Residential
/Commercial 
Development Minimize redevelopment within the 100 year floodplain. 2 100 County of Santa Cruz

The County of Santa Cruz currently prohibits new 
development in 100 year floodplains and riparian 
zones.  The prohibition should be expanded to include 
upgrades, additions, and in some situations, bank 
protection.

ApC-CCCS-
22.2.5.3 Action Step

Residential
/Commercial 
Development

Modify all County General Plans to prevent or minimize new construction in 
undeveloped areas within the 100-year flood prone zones in all historical CCC coho 
salmon and CCC steelhead watersheds. 2 10 County of Santa Cruz

ApC-CCCS-
22.2.5.4 Action Step

Residential
/Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 3 100 County of Santa Cruz

ApC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

ApC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess and redesign transportation network to minimize road density and maximize 
transportation efficiency. 3 20

CalTrans, County of Santa 
Cruz

This recommendation should be initially targeted at 
seasonal and unsurfaced roads in areas with erodible 
geology and/or near high risk landslides rather than 
maintained and highly traveled surface roads.  Due to 
the friable geology in the Valencia Creek, major 
benefits to sediment remediation could be achieved if 
roads are properly decommissioned in this sub-
watershed.  

ApC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Size culverts to accommodate flashy, debris-laden flows and maintain trash racks to 
prevent culvert plugging and subsequent road failure. 2 5

CalTrans, NRCS, RWQCB, 
County of Santa Cruz, State 
Parks, USACE

All new and replacement culverts should be sized to 
accommodate a 100 year flow event.

ApC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Develop a private road database using standardized methods. The methods should 
document all road features, apply erosion rates, and compile information into a GIS 
database. 2 10

CalFire, CDFW, NOAA RC, 
County of Santa Cruz, Santa 
Cruz RCD

ApC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

ApC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 2 100

CalFire, CalTrans, NRCS, 
Private Landowners, RPFs, 
County of Santa Cruz, Santa 
Cruz RCD, State Parks

On many roads, located on both public and private 
lands in the Aptos watershed, periodic maintenance 
occurs but does not address chronic, localized 
erosion problems.  In these circumstances, the 
grading of poorly drained roads and repair of failed 
fills and stream crossings can lead to continued and 
even exacerbated rate of fine sediment delivery.
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ApC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Conduct road and sediment reduction assessments to identify sediment and runoff 
related problems and determine level of hydrologic connectivity. 3 10

CalFire, IWRP, NRCS, County 
of Santa Cruz, Santa Cruz 
RCD, State Parks

Initial assessment efforts should target Valencia 
Creek and lower mainstem Aptos Creek. Existing 
assessments should be used when possible. 
Excessive inputs of fine sediment in  Aptos Creek 
watershed have compromised spawning and rearing 
habitat which directly impact the egg and adult 
lifestages.  High instream sediment levels were 
identified as the most likely limiting factor to salmonids 
on both a watershed and individual reach scale (CWC 
and SHG 2003).  Pool filling appears to have resulted 
from fine sediment transport from upslope sources 
with Valencia Creek having worse conditions than 
Aptos Creek.  Roads are the largest contributor of 
chronic fine sediment into Aptos Creek (CWC and 
SHG 2003) although erosion from urban development 
(in the lower mainstem and Valencia Creek) and 
recreational trails are also a concern.

ApC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Work with landowners to develop a private road improvement fund to share costs 
and encourage private road associations to upgrade poorly constructed or 
improperly located roads. 3 20

Private Landowners, County of 
Santa Cruz

ApC-CCCS-
23.1.2.4 Action Step

Roads/Railroad
s

Evaluate stream crossings for their potential to impair natural geomorphic processes.  
Replace or retrofit crossings to achieve more natural conditions that meet sediment 
transport goals. 3 30

CalFire, CalTrans, NRCS, 
County of Santa Cruz, Santa 
Cruz RCD

ApC-CCCS-
23.1.2.5 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so that material 
from landslides and road maintenance can be stored safely away from 
watercourses. Coordinate these efforts with all landowners in the watershed. 3 10

CalFire, Private Landowners, 
County of Santa Cruz

Santa Cruz public works has been largely 
unsuccessful at finding spoils sites.  A recent effort to 
locate potential sites in each major watershed failed 
to identify locations with willing landowners.  Future 
efforts may require incentives to increase landowner 
participation. 

ApC-CCCS-
23.1.2.6 Action Step

Roads/Railroad
s

Evaluate and remove roadside berms that lead to increased runoff velocities and 
result in increased sediment discharge. 3 20

CalFire, CalTrans, Private 
Landowners, County of Santa 
Cruz

Roadside berms are common on many private and 
county roads in Santa Cruz County and result in 
concentrated water and sediment runoff.  These 
features are often created to serve as a quasi safety 
device (in lieu of crash barriers or guard rails).  Road 
inventory should identify roadside berms that are 
increasing runoff.

ApC-CCCS-
23.1.2.7 Action Step

Roads/Railroad
s

Install and maintain adequate energy dissipaters for culverts and other drainage pipe 
outlets where needed. 3 20

CalFire, CalTrans, NRCS, 
County of Santa Cruz

ApC-CCCS-
23.1.2.8 Action Step

Roads/Railroad
s

Develop a road upgrade fund to supplement FEMA emergency repair funding so 
problem roads could be upgraded to reduce sediment loading and improve road 
reliability. The Counties should seek amendment of FEMA policies to allow 
improvements that prevent erosion and failure, particularly in watersheds with 
endangered salmonid habitat. 3 20

CalTrans, FEMA, Private 
Landowners, County of Santa 
Cruz, State Parks

ApC-CCCS-
23.1.2.9 Action Step

Roads/Railroad
s

Conduct outreach and education regarding the adverse effects of roads, and the 
types of best management practices protective of salmonids. 2 100

CalFire, FEMA, IWRP, NRCS, 
Private Landowners, County of 
Santa Cruz, Santa Cruz RCD, 
State Parks

This should be an ongoing program.  Existing material 
can likely be used and tailored to private landowners 
and agencies with road maintenance staff.
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ApC-CCCS-
23.1.2.10 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 20 years, prioritizing high risk 
areas in historical habitats. 3 20

CalFire, CalTrans, RWQCB, 
County of Santa Cruz, State 
Parks

Road densities are high throughout the watershed, 
estimated at 3.7 miles of road per square mile of 
watershed area and 4.6 miles per square mile of 
riparian area. Many of these roads are poorly 
situated, constructed, and improperly maintained.  
Legacy roads from past logging activity, having been 
adopted as year-round roads and recreational trails, 
continue to impact the Aptos watershed.  Roads are 
likely the largest contributor of sediment in the 
watershed, and sediment was rated as the most 
significant factor limiting salmonid production in the 
watershed (CWC and SHG 2003).  This 
recommendation will be difficult to implement due to 
the extensive development in the Aptos Creek 
watershed.  Initial roads targeted will likely be 
unsurfaced seasonal roads where ongoing 
maintenance does not comport with modern 
standards in areas with erodible geology and/or near 
high risk landslides rather than maintained and highly 
traveled surface roads. Targeted areas should 
include sub watersheds with high erosion potential 
(e.g., Valencia Creek).

ApC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

ApC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Design new roads to minimize the impact of unstable slopes, wetlands, floodplains 
and other areas of high habitat value. 2 100

CalFire, FEMA, IWRP, NRCS, 
State Parks

ApC-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

ApC-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s

Identify high priority barriers and restore passage per NMFS' Guidelines for 
Salmonid Passage at Stream Crossings. 3 10

CalTrans, IWRP, County of 
Santa Cruz

ApC-CCCS-
23.1.4.2 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 3 100

CalFire, CalTrans, FEMA, 
IWRP, NRCS, County of Santa 
Cruz, USACE

Use NMFS Guidelines for Salmonid Passage at 
Stream Crossings (NMFS 2001).

ApC-CCCS-
23.1.4.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 100

CalFire, CalTrans, County of 
Santa Cruz, USACE

ApC-CCCS-
23.1.4.4 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings and appropriate 
barrier databases when developing new or retrofitting existing road crossings. 3 50 CDFW, County of Santa Cruz

ApC-CCCS-
23.1.5

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

ApC-CCCS-
23.1.5.1 Action Step

Roads/Railroad
s

Discourage or eliminate unwanted vegetation types and species and promote 
desirable (native) vegetation. 3 100

CalFire, Private Landowners, 
County of Santa Cruz, State 
Parks

ApC-CCCS-
23.1.5.2 Action Step

Roads/Railroad
s

Encourage ongoing implementation of the County of Santa Cruz's Integrated 
Vegetation Management Plan for Roads Near Perennial Waters regarding roadside 
maintenance activities to discourage or eliminate unwanted vegetation and promote 
desirable (native) vegetation. 2 100

CalTrans, County of Santa 
Cruz

ApC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

ApC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

ApC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Protect channel migration zones and their riparian areas by designing new roads to 
allow streams to meander in historical patterns. 1 100

CalFire, CalTrans, FEMA, 
Private Landowners, County of 
Santa Cruz, State Parks, 
USACE

Preservation of remaining migration zones are a high 
priority due to their importance for various salmonid 
lifestages.  Protection of these areas will potentially 
help facilitate future restoration actions.

ApC-CCCS-
23.2.2

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)
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 Aptos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ApC-CCCS-
23.2.2.1 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  2 100

CalFire, CalTrans, Private 
Landowners, County of Santa 
Cruz, State Parks

ApC-CCCS-
23.2.2.2 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 2 100

Private Landowners, County of 
Santa Cruz, State Parks

ApC-CCCS-
23.2.2.3 Action Step

Roads/Railroad
s

Encourage appropriate restrictions for winter use of unsurfaced roads along rural 
utility easements; and establish best management practices for clearance within 
riparian corridors. 3 100

CalFire, PG&E, County of 
Santa Cruz

ApC-CCCS-
23.2.2.4 Action Step

Roads/Railroad
s

Permitting and funding agencies (State, Federal, and local) should evaluate all 
authorized erosion control measures during the winter period. 2 100

CalFire, CDFW, FEMA, IWRP, 
NMFS, NRCS, Private 
Landowners, RPFs, RWQCB, 
County of Santa Cruz, USACE, 
USFWS

ApC-CCCS-
23.2.2.5 Action Step

Roads/Railroad
s Extend the monitoring period and upgrade THP road maintenance after harvest. 3 20

CalFire, Private Landowners, 
RPFs, RWQCB

Monitoring should occur throughout the periods 
between re-entry.  Initial focus should occur in the 
highly erosive Valencia subwatershed.

ApC-CCCS-
23.2.2.6 Action Step

Roads/Railroad
s

Encourage County of Santa Cruz to increase enforcement of existing County 
regulations regarding grading, riparian and building violations, and sediment release 
from county roads. 2 5

CDFW, County of Santa Cruz, 
NMFS

The periodic grading and leveling of unsurfaced roads 
continuously exposes erodible material both on the 
road surface and along the road shoulders.  This 
loose, unconsolidated material is frequently mobilized 
during winter storms where it enters the water column.   
Additionally, paved and unpaved roads parallel many 
of the waterways within the Aptos Creek watershed 
and impinge on channel migration.  Many of these 
roads have areas that fail recurrently at the same 
unstable locations which contribute to ongoing 
sedimentation as well as bank hardening.  Roads 
located in areas dominated by sandy soils in Valencia 
Creek are some of the largest contributors to 
degraded streambed conditions in the watershed.

ApC-CCCS-
23.2.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

ApC-CCCS-
23.2.3.1 Action Step

Roads/Railroad
s

Amend County ordinances that discourage the use of inexpensive railcar bridges in 
favor of culverts. 3 25 County of Santa Cruz

ApC-CCCS-
23.2.3.2 Action Step

Roads/Railroad
s

Educate county policy staff and Board of Supervisors on the benefits of railcar 
bridges and provide information from other counties where they are commonly used. 3 10

Caltrans, County of Santa 
Cruz, NMFS

ApC-CCCS-
23.2.3.3 Action Step

Roads/Railroad
s

Stream crossings on THP parcels should be identified and mapped with the intention 
of replacement or removal if they cannot pass 100 year flow. Design should include 
fail safe measures to accommodate culvert overflow without causing massive road 
fill failures. 2 10

Caltrans, County of Santa 
Cruz, NMFS

ApC-CCCS-
23.2.3.4 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 3 100

Caltrans, County of Santa 
Cruz, NMFS

ApC-CCCS-
23.2.3.5 Action Step

Roads/Railroad
s Develop a Salmon Certification Program for road maintenance staff. 3 10 CDFW

ApC-CCCS-
23.2.4

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

ApC-CCCS-
23.2.4.1 Action Step

Roads/Railroad
s

Encourage ongoing implementation of the County of Santa Cruz's Integrated 
Vegetation Management Plan for Roads Near Perennial Waters regarding roadside 
maintenance activities to discourage or eliminate unwanted vegetation and promote 
desirable (native) vegetation. 2 100

CalTrans, County of Santa 
Cruz

ApC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to the estuary (impaired quality and extent)
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 Aptos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ApC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Design projects to include subtidal habitats and natural bioengineering techniques 
that buffer wave action and increase sediment deposition to minimize shoreline and 
wetland erosion. 3 100

CA Coastal Commission, 
FEMA, County of Santa Cruz, 
State Parks, USACE

ApC-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns

Monitor and evaluate existing subtidal resources and habitat types to track impacts 
of sea level rise to subtidal habitats that occur within and adjacent to selected tidal 
wetland restoration projects. 3 100

FEMA, County of Santa Cruz, 
Santa Cruz RCD, State Parks, 
USACE

ApC-CCCS-
24.1.1.3 Action Step

Severe 
Weather 
Patterns

Evaluate living shoreline and associated techniques as a way to benefit habitats 
while providing desired shoreline stabilization needs for future shoreline restoration 
or shoreline protection structures.  Implement where feasible. 3 100

FEMA, County of Santa Cruz, 
Santa Cruz RCD, State Parks, 
USACE

ApC-CCCS-
24.1.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

ApC-CCCS-
24.1.2.1 Action Step

Severe 
Weather 
Patterns

Develop and implement critical flow levels for stream reaches impacted by water 
diversions. 3 5 CDFW, IWRP, SWRCB

Many stream reaches in the Valencia watershed have 
water diversions and it is likely that downstream 
reaches experience impacts during the summer 
months. 

ApC-CCCS-
24.1.2.2 Action Step

Severe 
Weather 
Patterns

Critical flow values should include minimum bypass flow requirements to support 
upstream adult migration during winter months and juvenile rearing in the summer 
and fall months. 3 10 CDFW, IWRP, SWRCB

ApC-CCCS-
24.1.2.3 Action Step

Severe 
Weather 
Patterns

Ensure all water diversions in the watershed are in compliance with all applicable 
laws and policies. 2 5

CDFW, NMFS, Private 
Landowners, RWQCB, County 
of Santa Cruz, SWRCB

The SWRCB should conduct periodic sweeps of 
diversions in Aptos Creek to ensure they are in 
compliance with annual reporting requirements and 
annual water usage is accurately reported.

ApC-CCCS-
24.1.2.4 Action Step

Severe 
Weather 
Patterns

If predicted flows are below a level considered critical to maintain viable rearing 
habitat for salmonids, measures to reduce water consumption should be initiated by 
municipal water suppliers and other users in the watershed through conservation 
programs. 2 20

CDFW, NMFS, Private 
Landowners, RWQCB, County 
of Santa Cruz, SWRCB

Determine critical low flow levels and adopt protective 
measures to maintain viable rearing habitat for 
juveniles.

ApC-CCCS-
24.1.3

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to water quality (impaired stream temperature)

ApC-CCCS-
24.1.3.1 Action Step

Severe 
Weather 
Patterns Ensure tolerable water temperatures are maintained during drought periods. 2 100

CDFW, NMFS, Private 
Landowners, RWQCB, County 
of Santa Cruz, SWRCB

Water temperatures during drought will likely be 
directly affected by ongoing surface water diversions 
in Aptos Creek and its tributaries.  Concerted efforts 
should be made to address these diversions during 
drought periods to minimize predictable adverse 
impacts to stream temperatures.

ApC-CCCS-
24.1.3.2 Action Step

Severe 
Weather 
Patterns Implement performance standards in Stormwater Management Plans. 3 30

CDFW, NMFS, Private 
Landowners, RWQCB, County 
of Santa Cruz, SWRCB

ApC-CCCS-
24.1.4

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to passage and migration

ApC-CCCS-
24.1.4.1 Action Step

Severe 
Weather 
Patterns

Increase enforcement patrols by CDFW and NMFS OLE in sensitive spawning and 
rearing areas. 3 10

CDFW Law Enforcement, 
NMFS OLE

ApC-CCCS-
24.1.4.2 Action Step

Severe 
Weather 
Patterns

CDFW, SWRCB, RWQCB, CalFire, Caltrans, other agencies and landowners, in 
cooperation with NMFS, should evaluate the rate and volume of water drafting for 
dust control in streams or tributaries and where appropriate, minimize water 
withdrawals that could negatively impact steelhead. 3 15

CalFire, CalTrans, CDFW, 
NMFS, RWQCB, SWRCB

These agencies should consider existing regulations 
or other mechanisms when evaluating alternatives to 
water as a dust palliative (including EPA-certified 
compounds) that are consistent with maintaining or 
improving water quality.

ApC-CCCS-
24.2 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

ApC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead

Aptos Creek 916



 Aptos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ApC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Coordinate protection measures and develop rules for augmenting water supplies 
and mitigating the effects of drought on fish. 2 100

CDFW, City, County of Santa 
Cruz, NMFS, SWRCB

ApC-CCCS-
24.2.1.2 Action Step

Severe 
Weather 
Patterns

Work with water managers on regulated streams to assure adequate and proper 
consideration is given to fish needs. Develop agreements, which will minimize water-
use conflicts and impacts on fish and wildlife resources during drought conditions. 2 100

CDFW, County of Santa Cruz, 
NMFS, SWRCB

ApC-CCCS-
24.2.1.3 Action Step

Severe 
Weather 
Patterns Identify and eliminate depletion of summer base flows from unauthorized water uses. 2 20 County of Santa Cruz, SWRCB

ApC-CCCS-
24.2.1.4 Action Step

Severe 
Weather 
Patterns

Encourage SWRCB to bring illegal water diverters and out-of-compliance diverters 
into compliance with State law. 2 100

CDFW, County of Santa Cruz, 
NMFS, SWRCB

ApC-CCCS-
24.2.1.5 Action Step

Severe 
Weather 
Patterns

Implement water conservation strategies that provide for drought contingencies 
without relying on interception of surface flows or groundwater depletion. 3 25

CDFW, County of Santa Cruz, 
County Planning, DWR

ApC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ApC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to the estuary (impaired quality and extent)

ApC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Review current and future water diversions (surface and groundwater) to minimize 
impairment of water quality conditions for rearing juvenile salmonids. 1 20 County of Santa Cruz, SWRCB

ApC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

ApC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment

Work with the County and SWRCB to ensure water supply demands can be met 
without impacting flow either directly or indirectly through groundwater withdrawals 
and aquifer depletion. 2 20 County of Santa Cruz, SWRCB

ApC-CCCS-
25.1.2.2 Action Step

Water 
Diversion/
Impoundment

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for salmonids throughout the watershed. 2 10

CDFW, IWRP, County of 
Santa Cruz, SWRCB

Studies should include determining critical flow levels 
for stream reaches impacted by diversions, both 
current and future diversions.  Critical flow values 
would include minimum bypass flow requirements for 
upstream adult migration during winter months and 
rearing habitat conditions in the summer and fall 
months.  Additionally, exceedance probability curves 
to predict late summer flow conditions would also be 
needed.

ApC-CCCS-
25.1.2.3 Action Step

Water 
Diversion/
Impoundment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded. 2 30

CDFW, IWRP, County of 
Santa Cruz, SWRCB

ApC-CCCS-
25.1.2.4 Action Step

Water 
Diversion/
Impoundment Promote irrigation efficiency projects for agricultural uses in the watershed. 3 20

Farm Bureau, IWRP, NRCS, 
Santa Cruz RCD

ApC-CCCS-
25.1.2.5 Action Step

Water 
Diversion/
Impoundment

Avoid and/or minimize the adverse effects of water diversion on CCC steelhead by 
establishing by-pass flows, season of diversion, and off-stream storage to create a 
more natural hydrograph. 3 5 CDFW

ApC-CCCS-
25.1.2.6 Action Step

Water 
Diversion/
Impoundment Implement water conservation education programs. 3 20 CDFW, DWR

ApC-CCCS-
25.1.2.7 Action Step

Water 
Diversion/
Impoundment

Education programs should be directed at both municipal water users and those with 
riparian and appropriate water rights. 3 20

CDFW, County of Santa Cruz, 
DWR

ApC-CCCS-
25.1.3

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to passage and migration
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 Aptos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ApC-CCCS-
25.1.3.1 Action Step

Water 
Diversion/
Impoundment

Review current and future water diversions (surface and groundwater) to minimize 
impairment of migration patterns for listed salmonids in Aptos Creek. 2 100

CDFW, IWRP, County of 
Santa Cruz, SWRCB

Ensuring compliance with State Water Law will likely 
result in significant benefits to summer rearing 
conditions in Aptos lagoon by improving water quality. 
The willingness of those diverting water to come into 
compliance with State Law is unknown.  Particular 
attention should be directed towards the large number 
of private wells in the Aptos groundwater basin.  
County of Santa Cruz estimates there are 250 private 
wells in the Aptos/Valencia watersheds.

ApC-CCCS-
25.1.3.2 Action Step

Water 
Diversion/
Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 3 100

CDFW, IWRP, County of 
Santa Cruz, SWRCB

ApC-CCCS-
25.1.4

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to water quality (impaired stream temperature)

ApC-CCCS-
25.1.4.1 Action Step

Water 
Diversion/
Impoundment

Prevent or minimize the existing water diversions, so they do not impair water 
temperatures in Aptos Creek. 2 100

CDFW, IWRP, County of 
Santa Cruz, SWRCB

As part of future streambed alteration, CDFW should 
require installation of temperature thermographs 
upstream and downstream of diversions.  These 
results should be reviewed on a yearly basis by the 
SWRCB and CDFW.

ApC-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

ApC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

ApC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Identify and work with the SWRCB to eliminate depletion of summer base flows from 
unauthorized water uses. Coordinated efforts by Federal and State, and County law 
enforcement agencies to  remove illegal diversions from streams. 2 100

CDFW, County of Santa Cruz, 
NMFS, SWRCB

ApC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

Request the SWRCB conduct interagency consultation with the CDFW and seek 
technical assistance from NMFS on the issuance of water rights permits. 2 100 CDFW, NMFS, SWRCB

ApC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment

Evaluate and monitor the streambed alteration compliance related to all water 
diversions. 2 5 CDFW, SWRCB

ApC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/
Impoundment Minimize new or increased summer diversions. 2 100 CDFW, SWRCB

ApC-CCCS-
25.2.1.5 Action Step

Water 
Diversion/
Impoundment

Minimum instream flows should be established for salmonids and recommendations 
implemented for all water diversions. 3 10 CDFW, SWRCB

ApC-CCCS-
25.2.1.6 Action Step

Water 
Diversion/
Impoundment

Develop and enforce stream flow bypass requirements for diversions in the Aptos 
Creek watershed. 3 20

CDFW, CDFW Law 
Enforcement, DWR, SWRCB

ApC-CCCS-
25.2.1.7 Action Step

Water 
Diversion/
Impoundment Evaluate all proposals for new or increased surface water diversions. 3 20 CDFW, SWRCB

ApC-CCCS-
25.2.1.8 Action Step

Water 
Diversion/
Impoundment

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and coho salmon. 3 10 CDFW, NMFS, SWRCB

ApC-CCCS-
25.2.1.9 Action Step

Water 
Diversion/
Impoundment Support efforts to implement the Groundwater Sustainability Act 3 10

SWRCB, County of Santa 
Cruz, City of Aptos
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Pescadero Creek Population

CCC Steelhead Winter-Run 
• Role within DPS:  Independent Population
• Diversity Stratum:  Santa Cruz Mountains
• Spawner Density Target:  2,200 adults
• Current Intrinsic Potential: 66.1 IP-km

For information regarding CCC coho salmon for this watershed, please see the CCC coho 
salmon recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
The Pescadero-Butano watershed is the second largest watershed in the Santa Cruz Mountains 
diversity stratum and it is the largest watershed in coastal San Mateo County.  The watershed’s 
two principal streams, Pescadero Creek and Butano Creek, which have their confluence in 
Pescadero Marsh, drain 81 square miles of the Santa Cruz Mountains.  Historically, both creeks, 
as well as several tributary streams, supported runs of steelhead and coho salmon.  Steelhead are 
still present, but there have only been sparse reports of coho salmon in the watershed in recent 
years.  The 320-acre Pescadero estuary is important rearing habitat for steelhead.  Summer rearing 
by steelhead in lagoons is potentially a major portion of watershed steelhead production (Smith 
1990; Bond et al. 2008; Atkinson 2010). 

Pescadero Creek was one of four “A-1” streams noted in San Mateo County in a 1912 California 
Department of Fish and Game (CDFG) letter and appears to have supported the largest steelhead 
run in the county historically (CDFG 1912, in Becker et al., 2010).  In a 1967 report, the annual 
steelhead run of Pescadero Creek was estimated to consist of 1,500 spawning adults (CDFG 1967).  
The system undoubtedly supported many more steelhead (and coho salmon) before any major 
degradation of the stream drainage began.  For example, in 1870 a commercial fishery existed 
where a wagon load of steelhead and coho salmon, each weighing 1-14 kg, was taken daily from 
Pescadero Creek between October and March (Skinner 1962; Titus et al. 2010).  It is reasonable to 
assume that the anadromous fish populations were previously larger than the 1967 estimate as 
evidenced by the presence of the commercial fishery in 1870 (Titus et al., 2010). 

The modern chronicle charting the Pescadero steelhead population begins with early CDFG 
records.  Surveys were conducted in 1962 in the upper creek (from headwaters to Portola State 
Park for a distance of 2.7 km) where juvenile steelhead and/or rainbow trout occurred in visually 
estimated densities of 10-275 trout/30 m (average 110 trout/30 m) and were 2.5-18 cm long 
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(average five cm).  At that time, CDFG stocked catchable rainbow trout in the creek from Portola 
State Park to San Mateo County Memorial Park to support the summer trout fishery (Titus et al., 
2010).  There were suitable spawning areas for steelhead in the headwaters and from 0.8 km above 
Oil Creek to the State park on the mainstem.  The remainder of this portion of the creek was 
heavily silted, and thus unsuitable for spawning.  Rearing habitat, in the form of pools and shelter, 
was adequate for young salmonids. 
 
In 1963, CDFG surveyed the lower most 17.5 km of the stream, from the mouth to Memorial Park.  
The uppermost 3.5 km of the survey area contained an estimated 3,479 square meters of suitable 
spawning grounds; much of the remaining 14 km of streambed in the survey area was heavily 
silted and contained only an estimated 1,254 square meters of utilizable spawning substrate for 
steelhead.  The density of juvenile steelhead and/or rainbow trout was estimated at 300 trout/30 
m in the upper 6.4 km of the survey area, and 100 trout/30 m in the 11.1 km below (overall average, 
175 trout/30 m).  
 
As in most California streams, fish production in Pescadero Creek was negatively impacted by 
the drought of water years 1975-76 and 1976-77.  During the fall of 1986, the abundance of age 0+ 
and 1+ steelhead was determined at the fifth and sixth road crossings upstream from the mouth 
of Pescadero Creek.  Density estimates based on two depletion estimates using electrofishing 
were 32.6 and 57.1 trout/30 m at bridge 5 and 6 respectively. In October 1987, trout densities were 
very similar to the year before: 28.0 and 64.0 trout/30 m (Titus et al., 2010).   
 
Staff from CDFG surveyed Pescadero Creek in 1996 and observed multiple O. mykiss year classes, 
including YOY and individuals to about 10.5 inches in length (Becker and Reining 2008).  A 
watershed assessment noted abundant salmonid habitat, including areas of high quality habitat 
in the mid and upper Pescadero Creek watershed (Environmental Science Associates et al. 2004).  
Staff from NMFS observed multiple O. mykiss year classes throughout a 13-mile section of 
Pescadero Creek in 2005, and in four locations in 2006 (Becker and Reining 2008).  Spawning 
steelhead were observed in the creek in April 2005 and March 2006 (Becker and Reining 2008).  
During the winter and spring of 2011-12, Jankovitz (2012) observed 36 steelhead adults in 6 
reaches, and redd densities ranged from 0 to 7.1 redds per kilometer.  During the winter and 
spring of 2012-13, Jankovitz (2013) observed 152 steelhead in 3 reaches, and redd densities ranged 
from 13.9 to 32.4 redds per kilometer. 
 

History of Land Use 
The Pescadero area was occupied by several groups of native people (the Ohlone).  The Ohlone 
maintained an open landscape by periodically burning the meadows in the lower watershed 
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(Environmental Science Associates et al. 2004).  The first Spanish land expedition arrived in 1769 
and the Ohlone were eventually recruited by the missionaries of Missions San Francisco and 
Santa Clara.  In the 1830s, Mexican citizens requested land grants in the watershed.  The Mexican 
era (1822-1848) was dominated by the granting of mission lands to private individuals and the 
importation of livestock into the watershed.  There is also evidence of some early logging along 
Pescadero Creek upstream from the present-day town of Pescadero. 
 
The period from 1848-1868 was dominated by the transfer of the Pescadero and Butano Ranchos 
into American hands and the efforts by the new owners to extract a living from the isolated 
valleys (Environmental Science Associates et al. 2004).  Early logging activities entered the two 
watersheds during this period; in 1859 there were two sawmills in the Pescadero watershed.  
Beginning in the 1850s, wheat, oats and barley were the dominant crops in the lower Pescadero 
watershed.  Pescadero agriculture continued to diversify during the mid-1870s, and one of the 
major new crops was flax. 
 
Because of its relative isolation, development in the watershed was slow through the 19th and 
early 20th centuries.  During this period, most human activity was in the lowlands and coastal 
terraces, and consisted first of raising livestock and later row crop agriculture, limited production 
of timber products – mostly shingles – and tourism (Environmental Science Associates et al. 2004).  
In the middle of the 20th century, the greatest change occurred.  The period of 1930-1960 was a 
time of significant disturbance:  Highway 1 and other major roads through the watershed were 
constructed or improved; most of the coniferous forests were clear cut; farming became 
increasingly mechanized and farmed land was extended up the coastal hills and on to previously 
uncleared lowland areas; Pescadero Marsh was diked and drained; and portions of the watershed 
were subdivided and developed as rural communities, vacation homes, and small ranches. 
 

Current Resources and Land Management 
The watershed is comprised of a mixture of private and public property.  Timber production still 
occurs in the watershed and state and county parks in the watershed attract visitors.  The lower 
Pescadero watershed supports a variety of agricultural crops.  
 
The current level of disturbance is less than during the 1930-1960 periods; the rate of erosion 
appears to have decreased, and stream conditions are adequate to support salmonids in much of 
the watershed.  Nevertheless, the effects of last century’s disturbances are still apparent, and 
current land management (e.g., timber production and agriculture) continues to have a lesser, but 
cumulatively significant adverse effect on stream resources. 
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Roadway construction produced additional encroachment on the stream and hydraulic function.  
Floodplain confinement at bridge crossings and where roads closely parallel the stream course 
are common problems and predicate more intrusive maintenance practices for infrastructure and 
property protection.  These practices produce localized effects on hydrodynamic processes like 
sediment transport and erosion. 
 
Several habitat enhancement actions have occurred throughout the watershed, including but not 
limited to, the partial implementation of the Pescadero Marsh Habitat Enhancement Plan in 1993 
and removal or modification of fish passage barriers (including the removal of two impediments 
from Pescadero Creek in San Mateo Memorial Park during the summer of 2015).  Fish kills in the 
estuary have been reported in 10 of 15 years since 1995 in association with the annual breach and 
resource agency staff have met with other stakeholders to implement adaptive management 
actions (e.g., bladder dam installation) in the short-term to prevent the kills.  Resource agency 
staff are also actively working with stakeholders in long-term restoration planning toward the 
goals of steelhead (and other listed species) recovery and eliminating the fish kill and increasing 
juvenile steelhead abundance, growth, and survival in the lagoon.  The restoration vision is to 
return the Pescadero estuary ecosystem to a healthy, functioning state characterized by an 
extensive seasonal freshwater lagoon, marsh, and pond habitats during the summer and fall.  In 
2012, the NOAA Restoration Center, acting as the Federal lead and in collaboration with CDFG 
and local stakeholders, initiated a controlled breach of the sandbar to improve circulation in the 
lagoon.  The effort was successful in that a fish kill did not occur for the first time in many years.  
While not a long-term recovery action, this effort should continue until the ultimate causes 
leading to degradation of the estuary are corrected. 
 

Salmonid Viability and Watershed Conditions 
The following habitat attributes were rated Poor through the CAP process:  habitat complexity, 
sediment transport, and water quality.  Recovery strategies will typically focus on ameliorating 
these habitat indicators, although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the upper watershed. 
 
It is important to note that the Pescadero Creek population consists to two separate watersheds 
that converge with each other in Pescadero Lagoon – Pescadero Creek and Butano Creek.  While 
NMFS considers the two subwatersheds as one population in this plan, there are marked 
differences in their respective habitat condition and watershed function including watershed 
gradient, sediment transport, channel incision and confinement within levees, and migration 
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corridor constraints.  The current conditions and threat ratings take the whole watershed into 
account. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Pescadero CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Estuary:  Quality & Extent 
The 320 acre Pescadero marsh/estuary/lagoon has been reduced in size following European 
arrival; nonetheless, it is relatively intact in areal extent when compared to many other major 
estuaries in the Santa Cruz Mountains Diversity Stratum.  Summer rearing by steelhead in 
lagoons, such as Pescadero, is potentially a major portion of steelhead production in the 
watershed (Smith 1990; Bond et al. 2008; Atkinson 2010).  While the Pescadero estuary was 
extensively converted for agricultural purposes, it also has relatively little permanent 
infrastructure (hard-scape) within the historical tidal prism (which increases the feasibility of 
large scale restoration efforts).  However, the estuary is significantly impaired due to a variety of 
anthropogenic alterations which affect the overall hydrology, water quality, and water chemistry.   
 
The mouth of Pescadero watershed was historically an open-estuary during the winter/spring, 
and during the summer/fall of non-drought years, it was typically a closed de-stratified, 
freshwater lagoon that provided important rearing habitat for steelhead (Smith 1990; Williams 
1990) (Williams 1990; Smith, 1990).  During the winter and spring in Pescadero Creek lagoon, 
Smith (1990) documented juvenile steelhead growth increased when the mouth was fully open 
and subject to tidal action.  Smith (1990) further reported during the summer and fall, juvenile 
steelhead growth increased after the water column de-stratified and fully converted to freshwater 
which improved water quality conditions (increased dissolved oxygen concentrations and 
reduced temperature) throughout the water column.  Additionally, Smith (1990) found steelhead 
growth in the lagoon was substantially greater than in the stream habitat, and steelhead rearing 
in the lagoon were substantially more likely to return as adults.  The importance of lagoon-rearing 
for smolt-to-adult steelhead survival has been shown extensively in steelhead studies in other 
Central California Coastal lagoons (Shapovalov and Taft 1954; Smith 1990; Bond 2006; Hanson 
2008; Hayes et al. 2008; Atkinson 2010), even when conditions are only marginally suitable.  Other 
studies at Pescadero Lagoon showed that there was a relationship between salinity de-
stratification (and water quality conditions) and macro invertebrate abundance (Robinson 1993) 
as well as with food habits (Martin 1995). 
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Changes to the lagoon function and its water quality were documented following replacement of 
Highway One Bridge in 1991 and implementation of the Pescadero Marsh Natural Preserve 
Hydrological Enhancement Plan in 1993.  Since construction of these projects the system no longer 
converts to a seasonal freshwater lagoon because the sandbar forms two to three months later 
than it did prior to 1993 (in the early fall rather than in the late spring/early summer).  The delay 
in sandbar closure does not allow adequate time for available streamflow to de-stratify the water 
column and fully convert it to freshwater (Smith and Reis 1997; Smith 2010).  Water quality 
(dissolved oxygen concentrations and temperature) has degraded since the 1990s and fish kills 
have been reported for at least 15 of 19 years (Smith and Reis 1997; Sloan 2006; Smith 2009; Huber 
2014).  Sloan (2006) reported salinity-stratification explained anoxic conditions after the annual 
breach and attributed this as the causative mechanism behind the fish kills.  Smith (2009) reported 
low dissolved oxygen concentrations in the lower saline layer of the salinity-stratified water 
column chemically-reduces sedimentous iron and sulfur compounds and the chemical oxygen 
demand of that sediment re-suspension likely causes rapid oxygen depletion after the sandbar 
breach. Smith (2007; 2008)  reported a significant decline in steelhead abundance from the 1980s 
and asserted the decline occurred after the implementation of the Hydrological Enhancement 
Plan work and replacement of the State Route 1 Bridge, briefly described below.   
 
Recent anthropogenic modifications in the marsh are generally believed to have altered 
estuary/lagoon function.  US Route 1 construction included modification of the stream and 
estuary / lagoon outlet with spits to confine the crossing to a single bridge configuration.  In 1991, 
California Department of Transportation (Caltrans) replaced the original State Route 1 Bridge.  
The old design included four abutments within the estuary/lagoon mouth and the new bridge 
was more open-span, consisting of two bridge abutments.   
 
In 1993, California Department of Parks and Recreation implemented restoration actions in its 
“Pescadero Marsh Natural Preserve Hydrological Enhancement Plan (Williams 1990)” to increase 
and isolate hydrologic connectivity between areas within the estuary/lagoon/marsh complex.  
The stated goals were to protect habitat for sensitive species, provide flood control, and reduce 
sediment within the estuary/lagoon/marsh.  In the southern portion of the Marsh, restoration 
actions included widening the lower portion of Butano Creek and removing portions of levees 
across various areas in the Marsh.  In the northern portion of the Marsh, restoration actions 
included widening and excavating a channel connecting Pescadero Creek with North Pond, 
excavating a channel, and building a levee with eight gated-culverts that crossed the channel in 
close proximity to its confluence with Pescadero Creek.  The gated culverts were to be manually 
closed when the sandbar formed to facilitate freshwater conversion.  The purpose of these 
culverts was to enhance and protect rearing habitat for steelhead (rapid freshwater conversion 
provides improved water quality conditions) as well as to provide habitat for other sensitive 
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species (California red legged frog, San Francisco garter snake, tidewater goby, and Western pond 
turtle).  Additionally, a “low elevation levee” was built separating North Pond and North Marsh 
for the purpose of isolating North Marsh from tidal influence to protect and enhance sensitive 
species (California red legged frog, San Francisco garter snake, and tidewater goby) habitat.   
 
Unfortunately, the Pescadero Marsh Natural Preserve Hydrological Enhancement Plan (Williams 
1990) was not implemented according to the intended hydrological and biological goals. The low 
elevation levee was constructed too low and the culverts quickly rusted and became inoperable 
(Smith and Reis 1997).  By 1995, the sandbar began forming substantially later in the year and this 
continues to present day (Smith and Reis 1997; Smith 2009).  Currently, there is not enough time 
for reduced late summer stream flow to fully convert the water column to a freshwater lagoon 
and as a result the water quality in the lagoon is impaired (e.g., stratified, with anoxia in the 
bottom layers).  Tidewater now over-tops the “low elevation levee” which has changed the 
designed freshwater habitat for sensitive species (other than steelhead) to unsuitable saltwater 
conditions.  Smith (1990) documented that steelhead juveniles grew very rapidly in Pescadero 
lagoon in non-drought years prior to implementation of the two aforementioned projects in the 
1990s.  Benefits of the lagoon to listed salmonids are compromised when conditions, as described 
above, occur.   
 
Since at least the 1980’s, sediment accumulation has increased at the head of the estuary in Butano 
Creek at the Pescadero Creek Road crossing.  A combination of sediment accumulation and 
modifications to the levees along the lower Butano Creek channel within the Marsh have reduced 
the historic flow conveyance through this crossing, which has subsequently led to an abundance 
of emergent vegetation.  Now, the undefined channel, dispersed flow, and dense vegetation is 
thought to severely impair passage for adult steelhead into the Butano Creek subwatershed.   
 
The impaired condition of the lagoon, particularly for the summer rearing life stage, is one of the 
most significant limiting factors to the steelhead population in the Pescadero Creek watershed.  
Despite the existing impairments, Pescadero lagoon is unique among neighboring lagoons in the 
Santa Cruz Mountains in that the lagoon retains a relatively large surface area including deep 
water areas while the sandbar is open in winter and spring.  Once the sandbar opens, and water 
quality conditions in the lagoon improve, down-migrating steelhead smolts from the upper 
watershed can utilize the residual depths and high productivity found in the lagoon to grow and 
acclimate to seawater prior to ocean entry.  Recent monitoring has found steelhead smolts grow 
exceptionally well during their residency in the lagoon (Smith unpublished data 2009, 2012; 
Huber 2014; Jankovitz 2016).    
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Sediment Transport:  Road Density 
High levels of instream fine sediment likely impair steelhead spawning and rearing success 
within the Pescadero Watershed.  Environmental Science Associates et al. (2004) estimated total 
sediment delivery rates and yield from upslope sources into the channels of Pescadero Creek 
during three time periods, 1937-1956, 1957-1982, and 1983-2002.  From 1937-1956, the delivery 
rate was estimated at 245,500 yds³/year.  From 1957-1982 the delivery rate was estimated at 81,759 
yds³/year, while from 1982-2002 the delivery rate was estimated at 97,511 yds³/year.  Sources that 
contributed to the altered sediment transport include agriculture, grazing, roads, and logging. 
 
Water Quality:  Turbidity or Toxicity  
Water quality is impaired from land use practices in the watershed.  Many land-use practices 
degrade water quality and steelhead survival, principally through the input of fine sediment 
which results in increased turbidity, smothers spawning gravels, reduces food production, and 
fills in rearing habitats.  Sources of sediment input include roads and inadequate road 
maintenance practices, agriculture, residential development, and logging.  The variable geology 
of the watershed lends stream reaches in the lower watershed, including Butano Creek, more 
susceptible to elevated levels of turbidity.   
 
Habitat Complexity:  Large Wood and Shelter 
Habitat inventories indicate LWD is likely less abundant than prior to European settlement, due 
primarily to logging activities and stream management that included LWD removal over the past 
century (Environmental Science Associates et al. 2004).  Poor LWD ratings were documented for 
most of the 23 sample reaches evaluated by Environmental Science Associates et al. (2004) within 
the watershed.  Environmental Science Associates et al. (2004) noted a high proportion of recently 
recruited LWD and low proportion of decayed wood in the channel compared to a similar 
inventory on the Garcia River in Mendocino County, California (which, like Pescadero Creek, is 
dominated by redwood forest).  The small proportion of decayed pieces in the Pescadero-Butano 
water is indicative of instream wood removal.  Environmental Science Associates et al. (2004) also 
noted that over half the conifer recruitment observed in their 23 sample reaches occurred in just 
two reaches located in Portola Redwoods State Park, suggesting the relatively mature forest 
stands in the park generate a high proportion of LWD recruited to the channels, and an inherently 
higher degree of protection of these attributes likely occurs due to government ownership.  The 
paucity of LWD in areas outside the park likely is the major contributor to the lower shelter values 
estimated in the watershed (an average rating of 20 out of a possible total of shelter rating of 300).   
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Threats 
The following discussion focuses on those threats that were rated as High or Very High (see 
Pescadero Creek CAP Results).  Recovery strategies will likely focus on ameliorating High rated 
threats; however, some strategies may address Medium and Low threats when the strategy is 
essential to recovery efforts.  
 
Agriculture 
Approximately 1,440 acres (about three percent of the watershed), primarily located in the 
floodplain, are cultivated for agriculture.  Topsoil eroded from the farmed areas by sheet erosion 
is transported into Pescadero Creek.  The most current data (1983-2002) on the delivery rate of 
sediment (8,828 yrd³ per year) attributable to agriculture (and grazing) shows a reduction from 
historical levels as estimated by Environmental Science Associates et al. (2004) for the 1937-1956 
(104,926 yrd³ per year) time period.  However, the current levels of sediment delivery are elevated 
from the 1957-1982 time period when sediment delivery rate had dropped down to 1,588 yrd³ per 
year.  High sediment yields can be partially attributed to flax production on the highly erosive 
hillsides in the lower watershed, which led to extensive gullying and sediment delivery to stream 
channels.  Conditions leading to higher sediment yields in the more recent past as compared to 
the 1957-1982 time period is unknown.  One reason may be due to the location of some of the 
agricultural practices in the watershed.  In some areas agriculture is practiced adjacent to the 
lower mainstem of Pescadero and Butano Creeks Creek where riparian buffers are limited in 
quality and lineal extent.  In these areas, sediment contribution is likely high due to the small 
riparian buffers and highly erosive geology in the area.  Although there is no history of past 
toxicity problems in the watershed, agricultural practices could lead to degraded water quality 
in the creek by introducing various herbicides and pesticides into the waterway.  
 
Channel Modification 
Channel modification was determined to be a High threat in large part due to the extensive 
modifications to the hydrology of the Pescadero-Butano Marsh.  When Europeans arrived, the 
estuary was modified to facilitate farming of the rich bottom lands.  One of the first procedures 
to reclaim the wetlands was development of a series of drainage ditches to drain off water (Green 
Foothills 2002).  This was followed by land leveling and filling in depressions, old stream 
channels, or other places where water would collect.  Eventually, levees were constructed that 
confined Butano and Pescadero into defined channels to facilitate farming (Green Foothills 2002).  
Water control devices were installed in the levee system to act as a drain and prevent salt or 
brackish water from backing up and inundating farmland.  In 1993, the USFWS funded a 
restoration project to enhance the hydrology of the estuary based on the recommendations in the 
Pescadero Marsh Natural Preserve Hydrological Enhancement Plan (Williams 1990).  
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Unfortunately, the project was not constructed as designed, and the culvert system that was 
integral to managing the hydrology of the estuary was not properly operated or maintained by 
State Parks (Smith and Reis 1997).  Furthermore, the terms and conditions of the USFWS 
biological opinion were not followed (D. Cordova, USFWS, personal communication, 2011).  As 
a result, this well-intentioned project has fallen into a state of disrepair.  Since the tide gates on 
the culverts are no longer functional, they are believed to exacerbate degraded water quality 
conditions in the estuary/lagoon.  The hydrologic alterations resulting from past channel 
modifications have been the subject of extended conversations between numerous interested 
stakeholders over a number of years.  To date, little action resulting in tangible measures has 
occurred to address the adverse impacts resulting from these modifications despite ongoing 
impacts to the steelhead fishery, which have included numerous fish kills during the late fall. 
 
Fire and Fuel Management 
Some areas in the Pescadero watershed have a high fire hazard rating according to CalFire data.  
A major fire, particularly if located in areas with a high erosion hazard rating, could substantially 
increase fine sediment input and further compromise the rate of large wood recruitment into 
stream channels.  Furthermore, if existing riparian areas were lost to fire, higher stream 
temperatures, which are already above optimal condition along the mainstem, would likely 
result. 
 
Logging and Wood Harvesting 
Timber harvest remains a threat to steelhead habitat in Pescadero Creek, but to a lesser degree 
when compared to historical practices.  Timber harvest was listed as a threat for the winter rearing 
lifestage due to potential increases in turbidity during the wet weather period and the potential 
for lost trees that could be recruited into the wetted channel if they were not harvested.  A lack of 
wood recruitment would ultimately limit the extent of high water refugia in a watershed where 
LWD and refugia habitat are already limiting.   
 
Residential and Commercial Development 
The 2010 census estimated the population within Pescadero Creek at 1,795 individuals.  Three 
percent of the watershed has a housing density higher than 1 unit per 20 acres (NMFS GIS), with 
the majority of the development located in the lower portion of the watershed in the community 
of Pescadero or along the mainstem of Pescadero Creek.  Although the population in the 
watershed is relatively low compared to many other watersheds in the DPS, the proximity of 
residences to stream channels and the community of Pescadero to the estuary likely place riparian 
areas and stream channel at greater risk for future alterations.  The community of Pescadero is 
prone to flooding, and efforts to minimize the impacts of flooding will likely include removal of 
instream habitat features such as wood debris (this is a practice that has occurred in the past).  
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Residences located adjacent to stream channels are often at increased risk of bank erosion, and 
efforts to protect existing infrastructure will likely include bank stabilization efforts that would 
further degrade salmonid habitat. 
 
Roads  
Road densities are high throughout the watershed, estimated at 2.7 miles of road per square mile 
of watershed area, and at 3.2 miles per square mile of riparian area.  Many of these roads are 
poorly situated and constructed, and improperly maintained.  Roads were rated as accounting 
for the largest percentage of total sediment delivery in the watershed from 1983-2002 by 
Environmental Science Associates et al. (2004).  The total road-related sediment delivery rate 
during this time period was estimated at 50,379 yards³ per year, which is more than twice the 
combined sediment delivery of all other land use in the watershed.  Annual sediment delivery 
volumes associated with roads show only a slight decrease through three time periods evaluated 
by Environmental Science Associates et al. (2004): 1937-1956, 1957-1982, and 1983-2002.  
Environmental Science Associates et al. (2004) noted that while construction and maintenance 
practices are steadily improving, there are many miles of unused and/or abandoned secondary 
roads on both public and private lands that have not been properly upgraded or decommissioned 
commensurate with the decrease in management intensity in the basin.  Many of these roads may 
be poorly designed with regard to drainage (Environmental Science Associates et al. 2004).  Even 
though chronic fine sediment production decreases as the roads become vegetated, roads can 
deteriorate with age, becoming more susceptible to many forms of erosion, including culvert 
plugging and subsequent stream crossing failure, stream diversion and gullying, as well as failure 
of both road and landing fills (Environmental Science Associates et al. 2004).  On many forest and 
ranch roads located on both public and private lands, periodic maintenance occurs in the absence 
of an attempt to address chronic, localized erosion problems.  In these circumstances, grading of 
poorly drained roads and repair of failed fills and stream crossing can continue sediment 
delivery.  Additionally, paved and unpaved roads parallel many of the waterways within 
Pescadero Creek and impinge on channel migration.  
 
Severe Weather Patterns 
Extreme flood events such as occurred in 1955 could result in major input of sediment from 
upslope locations.  Much of the watershed is comprised of highly erodible geology which would 
likely impact spawning and rearing habitats when sediment enters the stream channel.  
Improvements in land use practices will likely lower sediment yield rates following future 
flooding events. 
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Water Diversion and Impoundment 
Aquatic conditions in Pescadero Creek are adversely affected by water diversions.  Pescadero 
Creek (not including Butano Creek subwatershed) has been designated as a fully appropriated 
stream by the California State Water Resources Control Board during the period of June 15 to 
October 31; the Butano Creek subwatershed has been designated fully appropriated during the 
period of April 15 to November 30.  Water diversions adversely impact the summer lifestage by 
reducing flows and available habitat for rearing and feeding in the riverine areas as well as the 
estuary.  Water diversions also extend the duration necessary for conversion to a freshwater 
lagoon during the summer.  The greatest numbers of water diversions are located in the lower 
watershed and in Butano Creek.  Diversion in Butano Creek and its tributaries, coupled with 
degraded instream habitat conditions, likely contribute to significant degradation of juvenile 
rearing opportunities during the summer period.   
 

Limiting Stresses, Lifestages, and Habitats 
Threat and stress analysis within the CAP workbook suggests summer and winter lifestages are 
likely most limiting steelhead productivity in the Pescadero Creek watershed.  Water quantity 
and quality are likely inadequate for properly functioning estuarine conditions.  The inadequate 
quantity is largely a result of direct water diversions adversely affecting rearing habitat quality 
in the estuary during summer through late fall.   
 

General Recovery Strategy 
In general, recovery strategies will focus on improving conditions and ameliorating stresses and 
threats discussed above, although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed. 
 
Restore Pescadero Estuary 
Estuaries are complex ecosystems where ocean and freshwater interface and are sources of 
significant biological productivity.  Public Resources Code 5019.71 states, in relevant part,  “Areas 
set aside as natural preserves shall be of sufficient size to allow, where possible, the natural 
dynamics of ecological interaction to continue without interference, and to provide, in all cases, 
a practicable management unit. Habitat manipulation shall be permitted only in those areas 
found by scientific analysis to require manipulation to preserve the species or associations that 
constitute the basis for the establishment of the natural preserve.”  Due to past alterations, it may 
be impractical to restore Pescadero Marsh to a completely unmanaged ecosystem.  Therefore, 
although restoration alternatives requiring minimal management are preferred, active 
management may be necessary to maximize steelhead production and minimize fish kills.  State 
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Parks’ policy is to manage the Pescadero Marsh Natural Preserve as a natural system, but 
ecological processes in the estuary and the watershed are not at properly functioning condition.  
Addressing limiting factors to restore conditions in the estuary will benefit the steelhead 
production in the entire watershed and the steelhead population in the Santa Cruz Mountains 
diversity stratum.   
 
The goals of restoration should be to return the Pescadero estuary ecosystem to a healthy, 
functioning state characterized by an extensive seasonal freshwater lagoon, marsh, and pond 
habitats during the summer and fall to facilitate recovery.  Objectives leading to steelhead 
recovery include eliminating the near-annual fish kills associated with breaching events.  
Restoration actions should address stressors, including the proper timing of sandbar formation 
to allow for adult in-migration, smolt out-migration, as well as returning the system to a seasonal 
freshwater lagoon for summer juvenile rearing. In addition, the following issues will need to be 
resolved: water quality, quantity, habitat availability, capacity, and suitability.  Efforts should 
focus on the ultimate causes of impairment as well as the proximate issues limiting current habitat 
suitability. 
 
Significant controversy and uncertainty exist between local interest groups, scientists, resource 
agencies and local land owners regarding restoration of the estuary.  This controversy has 
prevented implementation of most projects designed to restore estuarine/lagoon conditions.  
Initiation of restorative actions to return the system to a seasonal freshwater lagoon is critical, and 
efforts should include a willingness to accept a degree of uncertainty and acceptance of an 
adaptive management approach.  Efforts should include hypothesis testing and peer review of 
restoration actions that provide a feedback loop for future adjustments and future actions.  All 
efforts should include monitoring (timing of sandbar closure, lagoon water quality, and lagoon 
fish growth and abundance) to determine whether the intended function of a restoration action 
is ultimately met. 
 
While it is important to recognize the link between processes in the lagoon with those upstream, 
initial focus should be placed primarily on lagoon processes to ensure restoration actions are 
implemented in a timely manner.  Sea level rise may, in the future, have impacts to steelhead in 
the estuary/lagoon, and at this time, it is unknown how or to what degree impacts may occur.  
An important component in conservation biology includes timeline, and we believe it is critical 
to improve steelhead habitat function and populations in the short-term so as to maximize their 
resilience to a changing environment.  It is likely the Pescadero estuary, unlike many degraded 
California estuaries, could be restored to its biological potential through a focused and 
comprehensive effort in a relatively short period of time.  However, developing and repairing 
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partnerships between the resources agencies and the local community will likely be essential to 
accomplishing this task in timely fashion.   
 
Minimize Diversions and Diversion Effects  
Diversions from direct diversions and possibly from near stream wells likely impact the summer 
rearing lifestage in the lower watershed, and summer and fall rearing in the estuary.  The 
diversions likely impact water circulation and thermal regimes when the estuary closes, which 
reduces available rearing habitat and places rearing salmonids at greater risk when the sandbar 
prematurely breeches.  Water diversions reduce the quantity of water in the wetted stream 
channel, and increase diurnal temperature fluctuations and reduce available rearing habitat.  
Efforts to address diversions could include increased oversight by the SWRCB for permitted 
diversions and enforcement of applicable laws for unpermitted diversions.  Initial focus to 
minimize the adverse effects of diversions should be directed at the Butano Creek watershed.  
Additional practices could include developing off-channel storage facilities to divert water 
during the winter high flow period in exchange for leaving water instream during the summer 
low flow period.  Efforts to coordinate diversion timing and sharing of water through conjunctive 
use agreements could also be developed to minimize impacts.   
 
Improve Instream Habitat Quality and Quantity 
Returning riparian corridors to properly functioning condition alone is unlikely to solve the poor 
instream habitat conditions prevalent throughout much of the watershed.  While improved 
riparian function will increase wood recruitment into streams, further restoration measures will 
be required to fix the current poor condition of instream habitat.  Recovery actions should focus 
on improving spawning habitat through placement of standard log/boulder habitat structures 
that can effectively increase holding and rearing habitat.  In stream reaches with little immediate 
downstream infrastructure, properly sized trees could be felled into stream channels to create 
these structures.  Coordinating instream large wood placement with future timber harvest 
activities in the watershed could result in substantial cost savings and serve as an opportunity for 
effective timber harvest plan mitigation.  
 
Investigate and Address Sediment Sources 
Elevated instream sediment levels are a common problem throughout the watershed but are more 
severe in the lower portion of Pescadero and Butano due to the parent geology of Pescadero Creek.  
Past land uses (such as post-World War II logging and agriculture) in these areas have 
contributed to the filling-in of Butano Creek and Pescadero Marsh (Williams 1990).  Restoration 
actions should focus on identifying and prioritizing current sources of sediment within the basin.  
High priority sites that will provide immediate biological benefits to steelhead rearing and 
spawning should receive initial restoration funding. 
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        CCC Steelhead Pescadero Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

80% streams/ 
85% IP-km 
(>40% Pools; 
>20% Riffles) 

Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

20% streams/ 
15% IP-km (>80 
stream average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 78.3% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?80% Density 
rating "D" 
across IP-km 

Good 
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
>80% Response 
Reach 
Connectivity 

Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

100% streams 
/100% IP-km 
(>50% stream 
average scores 
of 1  2) 

Very Good 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Fair 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

0% of streams/ 
IP-km (>40% 
average primary 
pool frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

80% streams/ 
85% IP-km 
(>40% Pools; 
>20% Riffles) 

Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

20% streams/ 
15% IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
4.92 
Diversions/10 
IP-km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 78.3% of IP-km Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?80% Density 
rating "D" 
across IP-km 

Good 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

100% streams 
/100% IP-km 
(>50% stream 
average scores 
of 1  2) 

Very Good 

      Water Quality Temperature 
(MWMT)  

<50% IP km (<20 
C MWMT; <16 C 
MWMT where 
coho IP 
overlaps) 

50 to 74% IP km 
(<20 C MWMT; 
<16 C MWMT 
where coho IP 
overlaps) 

75 to 89% IP km 
(<20 C MWMT; 
<16 C MWMT 
where coho IP 
overlaps) 

>90% IP km 
(<20 C MWMT; 
<16 C MWMT 
where coho IP 
overlaps) 

75 to 89% IP km 
(<20 C MWMT) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

    
  

  Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 

  Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

>90% of 
Historical Range Very Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

80% streams/ 
85% IP-km 
(>40% Pools; 
>20% Riffles) 

Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

20% streams/ 
15% IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 78.3% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?80% Density 
rating "D" 
across IP-km 

Good 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

100% streams 
/100% IP-km 
(>50% stream 
average scores 
of 1  2) 

Very Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

20% streams/ 
15% IP-km (>80 
stream average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
4.92 
Diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

0.25% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

1.47 of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

11% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

3% of 
watershed >1 
unit/20 acres 

Very Good 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

Good 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

2.7 
Miles/Square 
Mile 

Fair 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

3.2 
Miles/Square 
Mile 

Poor 
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CCC Steelhead Pescadero Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Low High Medium Medium Low Medium 
2 Channel Modification Medium Low Very High Medium Medium Low High 
3 Disease, Predation and Competition Medium Low Medium Low Medium Low Medium 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

5 
Fire, Fuel Management and Fire 
Suppression High Low Low High Medium Medium High 

6 Fishing and Collecting Medium Not Specified Not Specified Not Specified Medium Not Specified Medium 
7 Livestock Farming and Ranching Medium Low Medium Medium Low Low Medium 
8 Logging and Wood Harvesting Medium Low Medium Medium Medium Medium Medium 
9 Mining Low Low Medium Low Low Low Low 

10 Recreational Areas and Activities Medium Low Medium Medium Medium Medium Medium 
11 Residential and Commercial Development Medium Low High High High Medium High 
12 Roads and Railroads Medium Medium High High Medium Medium High 
13 Severe Weather Patterns High Medium Very High High Medium Medium High 
14 Water Diversion and Impoundments Medium Low Very High Low Medium Medium High 
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

PeC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
1.1.1

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

PeC-CCCS-
1.1.1.1 Action Step Estuary

Assess the benefits of altering existing dikes and levees which currently reduce 
shoreline complexity and natural function 2 10

CDFW, Farm Bureau, NMFS, 
San Mateo County, State 
Parks, USFWS

Implementing effective restoration actions in the 
Pescadero estuary is considered essential due to the 
relative importance of estuaries on the Central Coast 
for salmonid rearing. Over the past 150 years, diking, 
channelization, reclamation, and excessive 
sedimentation have dramatically altered the size and 
character of the 320 acre Pescadero estuary.  Some 
of these past modifications have impacted the 
estuary’s overall hydrology and water chemistry.  Still, 
the overall areal extent of the estuary remains 
relatively intact and there is relatively little permanent 
infrastructure (hard-scape) within the estuary which 
increases the feasibility of large scale restoration 
efforts.   Removal or reconfiguration of levees could 
help initiate restoration of natural estuarine functions.  
CEMAR (2010) discussed a number of potential 
restoration actions that could include (1) lowering the 
right bank levee of Pescadero Creek at the upper end 
of the Marsh, (2) Raising or repairing the low levee 
along the channel adjacent to North Marsh that leads 
to North Pond, and (3) Remove some or all of the 
remaining levees between Butano Creek and Butano 
Marsh.

PeC-CCCS-
1.1.1.2 Action Step Estuary

Work with SWRCB to ensure all permitted diversions are in compliance with water 
diversion permit obligations and all other applicable laws. 2 5 CDFW, NMFS, SWRCB

Work would entail SWRCB reviewing all existing 
water diversions and contacting diverters who are not 
in compliance with existing permits and licenses.

PeC-CCCS-
1.1.2

Recovery 
Action Estuary Rehabilitate inner estuarine hydrodynamics

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
1.1.2.1 Action Step Estuary

Encourage USFWS to reinitiate consultation for biological opinion with State Parks 
regarding the estuary restoration project because their biological opinion was not 
fully implemented by State Parks. 3 3 State Parks, USACE, USFWS

In 1993, California Department of Parks and 
Recreation implemented restoration actions as part of 
the “Pescadero Marsh Natural Preserve Hydrological 
Enhancement Plan (Williams 1990)” to both increase 
as well as isolate hydrologic connectivity between 
areas within the estuary/lagoon/marsh complex. The 
stated goals were to protect habitat for sensitive 
species, provide flood control, and reduce sediment 
within the estuary/lagoon/marsh. The gated culverts 
were to be manually closed when the sandbar formed 
to facilitate freshwater conversion. The purpose of 
these culverts was to enhance and protect rearing 
habitat for steelhead (rapid freshwater conversion 
provides improved water quality conditions) as well as 
to provide habitat for other sensitive species. 
Unfortunately, Pescadero Marsh Natural Preserve 
Hydrological Enhancement Plan (Williams 1990) was 
not implemented according to the intended 
hydrological and biological goals: the low elevation 
levee was constructed too low and the culverts 
quickly rusted and became inoperable (Smith and 
Reis 1997). Currently, there is not enough time to fully 
convert the water column to a freshwater lagoon and 
the water quality is impaired.  Tidewater now over-
tops the “low elevation levee” which has changed the 
designed freshwater habitat for sensitive species 
(other than steelhead) to unsuitable saltwater 
conditions.  The impaired condition of the lagoon is 
one of the most significant limiting factors.

PeC-CCCS-
1.1.2.2 Action Step Estuary

Evaluate all floodgates and levee breaches within the tidal portion of Pescadero 
Creek and develop actions for these sites that will lead to improved water quality 
including a rapid conversion to a freshwater lagoon following sandbar closure. 1 3 State Parks, USFWS

PeC-CCCS-
1.1.3

Recovery 
Action Estuary Rehabilitate natural river mouth dynamics

PeC-CCCS-
1.1.3.1 Action Step Estuary

Restore the timing of sandbar closure so that it closes in June / July so as to provide 
adequate time for de-stratification and conversion to freshwater. 1 3

CA Coastal Commission, 
CalTrans, CDFW, NMFS, 
Public, RWQCB, State Parks, 
USACE, USFWS

Changes to the steelhead population and water 
quality were documented following replacement of 
Highway One Bridge in 1991 and implementation of 
the Pescadero Marsh Natural Preserve Hydrological 
Enhancement Plan in 1993.  Since construction of 
these project the  system no longer converts to a 
seasonal freshwater lagoon because the sandbar 
forms two to three months later than it did prior to the 
1993 (in the early fall rather than in the late spring / 
early summer).  Early closure is believed necessary 
to prevent fish kills and maximize lagoon productivity. 
Three years of experimentation should be adequate 
to ascertain whether this action produces favorable 
results in regard to frequent fish kills that many 
believe adversely affect the steelhead population 
rearing in the closed lagoon.  If this experiment results 
in desired results it should be incorporated into 
ongoing Pescadero operations by State Parks during 
most water years.  This action has a potential to 
produce significant benefits to rearing steelhead by 
precluding fish kills and maximizing water quality 
benefits.  Permitting requirements should be closely 
coordinated between all responsible agencies by a 
well-qualified and experienced permitting lead with a 
track record of success on challenging projects.  CCC 
steelhead are directly impacted by these conditions.
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
1.1.4

Recovery 
Action Estuary Improve the quality and extent of freshwater lagoon habitat

PeC-CCCS-
1.1.4.1 Action Step Estuary

Implement restoration actions that benefit listed salmonids and other special status 
species in the estuary.  Requirements and goals will vary by species. 2 10

CalTrans, CDFW, Farm 
Bureau, NMFS, Private 
Landowners, RWQCB, San 
Mateo County, State Parks, 
USACE, USFWS

Efforts should be guided by appropriate protection 
and enhancement guidelines. Restoration should 
include immediate actions as well as long term 
actions to address systemic problems in the estuary 
with the primary goal of restoring processes that 
facilitate water column destratification and conversion 
to freshwater during the dry season.  Short term 
actions could include measures from CEMAR's Dec. 
9, 2010, and Smith and Reis (1997) list of potential 
restoration actions.  All actions should include a 
monitoring component so the impacts of the actions 
are well understood by all parties interested in the 
Pescadero Marsh.  CEMAR (2010) discussed a 
number of potential restoration actions that  could 
include (1) lowering the right bank levee of Pescadero 
Creek at the upper end of the Marsh, (2) Raising or 
repairing the low levee along the channel adjacent to 
North Marsh that leads to North Pond, and (3)  
Remove some or all of the remaining levees between 
Butano Creek and Butano Marsh.  Other options are 
likely also viable and should be explored.

PeC-CCCS-
1.1.5

Recovery 
Action Estuary Reduce extent of estuarine shoreline development

PeC-CCCS-
1.1.5.1 Action Step Estuary

Evaluate existing conservation easements in the Estuary to ensure they are in 
conformance with original terms and conditions of the easement. 3 5

Landtrust, Private Landowners, 
State Parks

PeC-CCCS-
1.1.5.2 Action Step Estuary

Minimize construction of new buildings and associated infrastructure in the historical 
estuary tidal prism. 2 100

CalTrans, FEMA, San Mateo 
County, State Parks, USACE

New infrastructure should be constructed above the 
historical tidal prism.  Although a large portion of the 
tidal prism has been reclaimed for agriculture it is 
conceivable some of these farmed areas could be 
restored and provide important water quality and 
ecological benefits to the estuary.  Development of 
permanent infrastructure in these areas usually 
precludes future ecologically beneficial restoration 
and typically results in additional chronic degradation 
due to flood prevention measures, and other similar 
actions, into the future.

PeC-CCCS-
1.1.6

Recovery 
Action Estuary Reduce frequency of artificial breaching events

PeC-CCCS-
1.1.6.1 Action Step Estuary

Implement patrols by citizens groups, State Parks, and law enforcement to ensure 
the sandbar is not illegally breached. 2 100

CDFW Law Enforcement, 
NMFS OLE, Pescadero 
Municipal Advisory Council, 
Public, State Parks

Other methods should also be evaluated such as 
installation of cameras that provide real time 
oversight. 

PeC-CCCS-
1.1.6.2 Action Step Estuary

Post and provide financial rewards to individuals who identify persons who illegally 
breach the sandbar to the Pescadero Creek lagoon. 2 100

CDFW Law Enforcement, 
NMFS OLE, State Parks

Financial rewards may act as a deterrent to those 
involved in the unauthorized breaching of the lagoon.  
The lagoon has a long history of illegal breaches and 
to date no one has been successfully prosecuted for 
this activity.  Breaching is believed to result in 
significant adverse impacts to steelhead rearing in the 
lagoon.  Breaching has historically coincided with the 
start of the December steelhead fishing season in 
Pescadero Creek.

PeC-CCCS-
1.1.6.3 Action Step Estuary

Post durable and attractive interpretive signage at the beach to discourage casual 
breaching of the lagoon sandbar. 2 10 CDFW, State Parks

PeC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

PeC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats. 1 20

CDFW, NMFS, NRCS, San 
Mateo County, San Mateo 
RCD, State Parks

PeC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Design new development to allow streams to meander in historical patterns, 
Protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 1 100

CDFW, FEMA, RWQCB, San 
Mateo County, USACE

PeC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

PeC-CCCS-
3.1.1.1 Action Step Hydrology

Promote off-channel storage to reduce impacts of water diversion (e.g. storage 
tanks for rural residential users). 2 100

CDFW, Farm Bureau, IWRP, 
NOAA RC, NRCS, POST, 
Private Landowners, San 
Mateo County, San Mateo 
RCD, State Parks, SWRCB, 
Trout Unlimited

PeC-CCCS-
3.1.1.2 Action Step Hydrology

Develop more efficient and coordinated use of water resources to provide increased 
supply, restore groundwater levels, and increase dry weather baseflows through 
conjunctive management, use of reclaimed wastewater, and increased storage or 
utilization of excess winter stream flows. 2 100

CDFW, IWRP, NRCS, POST, 
San Mateo RCD, SWRCB

PeC-CCCS-
3.1.1.3 Action Step Hydrology Promote irrigation efficiency projects for agricultural practices. 2 20

Farm Bureau, Laguna 
Foundation, NRCS, POST, 
San Mateo RCD

PeC-CCCS-
3.1.2

Recovery 
Action Hydrology Reduce the number, conditions, and/or magnitude of diversions

PeC-CCCS-
3.1.2.1 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition for change of use and California Water Code 
§1707. 2 100

CDFW, Farm Bureau, San 
Mateo County

Significant oversight by regulatory agencies may be 
required to ensure successful program 
implementation.  Implementation and outreach is 
anticipated to occur over the entire 100 year recovery 
horizon due to the large number of diversions in the 
watershed.  Cost are estimated for the first ten years 
assuming successful implementation of two projects 
per year.  Costs are estimated at $70,000 per 
landowner per year.  Costs will vary depending on the 
size of the diversion and participation of diverters.

PeC-CCCS-
3.1.2.2 Action Step Hydrology

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for steelhead. 2 10

CDFW, County of San Mateo, 
Mid Peninsula Open Space 
District, NMFS, Private 
Landowners, San Mateo 
County RCD

PeC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Encourage retention of large woody material for all historical steelhead streams to 
maintain and enhance current stream complexity, pool frequency, and depth. 
Consult a hydrologist and qualified fisheries biologist before removing wood from 
streams. 2 100

Big Creek Lumber Co., CalFire, 
CalTrans, CDFW, FEMA, 
NMFS, NRCS, Pescadero 
Municipal Advisory Council, 
POST, Private Landowners, 
Red Tree, RWQCB, San 
Mateo County, San Mateo 
RCD, USACE

This recommendation should be adopted as a 
reoccurring recommendation for all restoration 
projects by individuals, agencies, and organizations 
funding restoration projects. Manipulation of LWD 
should not occur until evaluated by the County of San 
Mateo Planning staff and hydrologist and/or qualified 
biologist familiar with Central Coast streams.  LWD 
target could likely be achieved in a relatively short 
time period of existing if naturally recruited large wood 
was left intact by landowners.  Cost savings would be 
significant.  Currently a significant amount of large 
woody material in removed without proper 
authorization in the Pescadero Creek.  Poor LWD 
ratings were documented for most of the 23 sample 
reaches evaluated by ESA et al. (2004) within the 
watershed.  ESA et al. (2004) noted a high proportion 
of recently recruited LWD and low proportion of 
decayed wood in the channel compared to a similar 
inventory on the Garcia River in Mendocino County, 
California.  The small proportion of decayed pieces in 
the Pescadero-Butano water is indicative of instream 
wood removal.  ESA et al. (2004) also noted that over 
half the conifer recruitment observed in their 23 
sample reaches occurred in just two reaches located 
in Portola Redwoods State Park, suggesting the 
relatively mature forest stands in the park generate a 
high proportion of LWD recruited to the channels, and 
an inherently higher degree of protection of these 
attributes likely occurs due to government ownership. 

PeC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity Install properly sized large woody debris to appropriate viability table targets. 1 20

CalFire, IWRP, Mid Peninsula 
Open Space District, Private 
Landowners, Red Tree, San 
Mateo County, San Mateo 
RCD

Currently, the Pescadero watershed lacks a LWD 
inventory but available information indicates LWD is 
lacking.

PeC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Educate landowners, land managers, and County staff regarding the importance of 
Large Woody Material to steelhead survival and recovery, and watershed 
processes. 2 2

CalTrans, CDFW, FEMA, 
NMFS, San Mateo County, 
San Mateo RCD, State Parks

Program should initially be directed at landowners 
along important stream reaches where large wood 
removal has been identified as an ongoing concern by 
the resource agencies and the County of San Mateo.  
The recommendation is based on ongoing efforts 
throughout the ten year period.  Education effort 
would include workshops, mailings, fliers, signage, 
and focused presentations.   Use existing materials 
already created nearby from the RCD of Santa Cruz 
County and County of Santa Cruz.

PeC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Encourage landowners to implement restoration projects as part of their ongoing 
operations in stream reaches where large woody debris is lacking. 2 20

CalFire, California Coastal 
Conservancy, CalTrans, 
CDFW, County of San Mateo, 
FEMA, NOAA RC, NRCS, 
Private Landowners, San 
Mateo RCD, USACE

This recommendation should be adopted as a 
reoccurring recommendation for all restoration 
projects by individuals, agencies, and organizations 
that fund restoration projects.
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity

Identify historical  habitats lacking in channel complexity, and promote restoration 
projects designed to create or restore complex habitat features that provide for 
localized pool scour, velocity refuge, and cover. 1 5

CalTrans, CDFW, IWRP, 
NMFS, Private Landowners, 
RWQCB, San Mateo RCD, 
State Parks, USACE

A comprehensive LWD inventory has not been 
conducted in Pescadero, however ESA (2004) did 
conduct reach level sampling in a discrete number of 
units and documented a paucity of LWD.  A review of 
CDFW habitat typing information confirms the overall 
lack of wood formed structure.  LWD installation 
should not wait until the completion of an inventory 
effort but should occur simultaneously.  An 
appropriate approach would be beginning restoration 
actions in stream reaches with high IP values for both 
CCC coho and steelhead.

PeC-CCCS-
6.1.1.6 Action Step

Habitat 
Complexity

If log jams are modified for fish passage, retain LWD for instream enhancement 
projects that address poor shelter for juveniles and smolts. 2 100

CalTrans, CDFW, FEMA, 
NMFS, Private Landowners, 
San Mateo County, San Mateo 
RCD, USACE

Significant oversight and evaluation should occur prior 
to removal of any large wood structure.

PeC-CCCS-
6.1.1.7 Action Step

Habitat 
Complexity

Incorporate large woody debris (preferably large diameter redwood trees) into 
stream bank protection projects, where appropriate. Do not use aqua logs (cylindrical 
concrete rip rap). 2 100

CalTrans, CDFW, FEMA, 
NMFS, Private Landowners, 
San Mateo County, San Mateo 
RCD, USACE

This recommendation would be implemented only 
when an existing problem has been identified and is in 
needed of protection.

PeC-CCCS-
6.1.1.8 Action Step

Habitat 
Complexity

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 20

Big Creek Lumber Co., CalFire, 
POST, Private Landowners, 
Red Tree, State Parks

Conifer release must take a comprehensive approach 
and should only be initiated in stream reaches with 
adequate canopy cover and where increases in 
instream temperatures are unlikely or insignificant to 
downstream reaches.  Conifer release will ultimately 
promote the natural recruitment of large wood into the 
tributaries and mainstem areas.

PeC-CCCS-6.2 Objective
Habitat 
Complexity

Address other natural or manmade factors affecting the species' continued 
existence

PeC-CCCS-
6.2.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelters

PeC-CCCS-
6.2.1.1 Action Step

Habitat 
Complexity Fund a watershed coordinator position. 2 10

Big Creek Lumber Co., CalFire, 
California Coastal 
Conservancy, California 
Geological Survey, CalTrans, 
CDFW, Mid Peninsula Open 
Space District, NOAA RC, 
NRCS, Pescadero Municipal 
Advisory Council, POST, 
Private Landowners, RWQCB, 
San Mateo County, San Mateo 
RCD, State Parks, SWRCB, 
USFWS

A watershed coordinator is necessary in Pescadero 
Creek watershed due to 1) the large number of small 
landowners adjacent to important watercourses and, 
2) multiple governmental jurisdictions that often work 
in a limited and uncoordinated fashion in regard to 
restoration activities. A coordinator should be able to 
work with various stakeholders to facilitate rapid 
implementation of high priority restoration and habitat 
enhancement projects.  A watershed coordinator 
should have a thorough understanding of social and 
environmental constraints and opportunities in the 
Pescadero Creek watershed.  A qualified coordinator 
will be well versed in various State, County, and 
Federal permitting requirements and local issues and 
concerns with the various constituencies.

PeC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

PeC-CCCS-
8.1.1.1 Action Step Sediment

Locations for sediment catchment basins should be identified, developed and 
maintained, where appropriate. 3 100

CalTrans, NRCS, RWQCB, 
San Mateo County, State Parks

Sediment basins must be maintained on a yearly 
basis.  A limited number of areas may be suitable for 
sediment catchment basins, but where feasible, they 
should be used to retain and remove potentially 
chronic fine sediment sources that impact primary 
stream channels.  Sties should be located on smaller 
tributaries or first order streams.
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
8.1.1.2 Action Step Sediment

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 3 100

CalFire, CalTrans, NRCS, 
Private Landowners, San 
Mateo County, San Mateo 
RCD, USACE

PeC-CCCS-
8.1.1.3 Action Step Sediment

Identify and repair bank failures or landslide toes that are a significant source of 
chronic fine sediment loads into Pescadero Creek. 3 100

CDFW, County of San Mateo, 
Mines and Geology, NRCS, 
RPFs, RWQCB, San Mateo 
RCD, State Parks, USACE

Extent of bank failures are unknown and need to be 
evaluated.  Repairs should be completed using 
bioengineering techniques and material, where 
appropriate.  Habitat enhancement should be 
incorporated into the engineering design, where 
appropriate.  Areas with sandstone  geology and 
areas with steep slopes and a mixed lithology should 
be considered the highest priority for this 
recommendation.

PeC-CCCS-
8.1.1.4 Action Step Sediment

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage and support landowners 
who conduct operations in a manner compatible with CCC steelhead recovery 
priorities. 3 10

CDFW, Farm Bureau, NMFS, 
NRCS, Private Landowners, 
San Mateo RCD

PeC-CCCS-
8.1.2

Recovery 
Action Sediment Improve gravel quantity and distribution for macro-invertebrate production (food)

PeC-CCCS-
8.1.2.1 Action Step Sediment

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers. 3 100

PeC-CCCS-
8.1.2.2 Action Step Sediment Establish and/or maintain continuous native riparian buffers. 2 100

CalFire, CalTrans, NRCS, 
POST, RWQCB, San Mateo 
County, State Parks

In a study on the San Lorenzo River in Santa Cruz 
County, Balance Hydrologics found stream reaches 
with a total of 1.5 to 2 bankfull widths (on both banks) 
of healthy native riparian vegetation offer the best 
instream habitat and have the most stable banks 
(Balance Hydrologics Inc. 1998).  These riparian 
width recommendations are also appropriate for 
Pescadero and would facilitate return of watershed 
processes to properly functioning conditions.

PeC-CCCS-
8.1.2.3 Action Step Sediment

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors. 3 20

CalTrans, Farm Bureau, 
Pescadero Municipal Advisory 
Council, Private Landowners, 
RWQCB, San Mateo County, 
San Mateo RCD

Re-vegetation would also facilitate amelioration of 
instream temperatures and would provide a source 
for future LWD recruitment.  This recommendation will 
likely be received with some resistance by some 
landowners.

PeC-CCCS-
8.1.2.4 Action Step Sediment

Encourage San Mateo County to develop property easement acquisition funds and 
acquire grant monies to purchase eroding private properties in riparian corridors or 
properties subject to frequent flooding though a buyout program. 3 100

Pescadero Municipal Advisory 
Council, Private Landowners, 
San Mateo County

High priority areas include locations adjacent to the 
Pescadero Marsh, areas within the historical tidal 
prism of the marsh that are candidates for restoration, 
and location in sandstone and/or steep mixed 
lithology geology.  Other important areas include 
tributaries that maintain good quality or easily 
restored, and currently occupied habitats.

PeC-CCCS-8.2 Objective Sediment Address the inadequacy of existing regulatory mechanisms
PeC-CCCS-
8.2.1

Recovery 
Action Sediment Improve instream gravel quality

PeC-CCCS-
8.2.1.1 Action Step Sediment

Work with landowners to assess the effectiveness of erosion control measures 
throughout the winter period. 3 100

Farm Bureau, NRCS, Private 
Landowners, RWQCB, San 
Mateo County, San Mateo 
RCD, State Parks

PeC-CCCS-
8.2.1.2 Action Step Sediment

Permitting agencies (State, Federal, and local) should evaluate all authorized 
erosion control measures during the winter period. 3 100

CalFire, CDFW, FEMA, NMFS, 
NRCS, RWQCB, San Mateo 
County, San Mateo RCD, 
USACE, USFWS

PeC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
10.1.1

Recovery 
Action Water Quality Reduce turbidity and suspended sediment

PeC-CCCS-
10.1.1.1 Action Step Water Quality

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100

CalFire, CalTrans, Private 
Landowners, RWQCB, San 
Mateo County, USACE, 
USEPA

Turbidity data (NHI, 2010) indicated elevated levels 
during the winter and spring following seasonal rainfall 
events.  Elevated turbidity levels could injure gills, 
reduce feeding efficiency and adversely affect growth.  
Increased rates of turbidity and temperature are likely 
the result of land and water management practices in 
the watershed.  Winter rearing juveniles are the 
primary life-stage affected by high turbidity levels.

PeC-CCCS-
10.1.1.2 Action Step Water Quality

Implement education programs and modify policies and procedures to improve 
riparian corridor protection, maintain channel integrity, implement alternatives to hard 
bank protection, and retain large woody debris. 3 10 CalFire, San Mateo County

PeC-CCCS-
10.1.1.3 Action Step Water Quality

Encourage San Mateo County to establish wider riparian buffers in residential and 
urban areas. 2 10

CDFW, NMFS, Private 
Landowners, San Mateo 
County

This will likely be a sensitive issue for many 
landowners with property located next to riparian 
areas.  This recommendation should be applied to all 
new development projects.

PeC-CCCS-
10.1.1.4 Action Step Water Quality

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 3 100

Farm Bureau, NMFS, Private 
Landowners, San Mateo 
County, San Mateo RCD

Note that these programs and take minimization 
measures and are not a no take standard.  The San 
Mateo Farm Bureau is working with landowners to 
voluntarily address sources of sediment contribution 
and the Sonoma RCD program could be combined 
with this ongoing effort.

PeC-CCCS-
10.1.2

Recovery 
Action Water Quality Improve stream temperature conditions

PeC-CCCS-
10.1.2.1 Action Step Water Quality

Implement actions to maintain and restore water temperatures to meet habitat 
requirements for salmonids in specific stream reaches. 2 25

Farm Bureau, NMFS, Private 
Landowners, San Mateo 
County, San Mateo RCD

PeC-CCCS-
10.1.2.2 Action Step Water Quality

Plant native vegetation to promote streamside shade, where water temperatures 
exceed maximum tolerance levels for steelhead. 3 30

CalFire, California Coastal 
Conservancy, CDFW, County 
of San Mateo, Farm Bureau, 
NMFS, NRCS, San Mateo 
RCD, USACE, USFWS

Areas where this practice should be targeted would 
include lower mainstem reaches (on Butano and 
Pescadero below Loma Mar) where the canopy is 
most impaired from historical conditions. 

PeC-CCCS-
10.1.3

Recovery 
Action Water Quality Improve stream water quality conditions

PeC-CCCS-
10.1.3.1 Action Step Water Quality

Evaluate point and non-point sources contributing to poor water quality, including 
sources contributing debris, pesticides, and sediment (turbidity); develop and 
implement a plan to address these sources. 2 100

CDFW, County of San Mateo, 
RWQCB

PeC-CCCS-
10.1.3.2 Action Step Water Quality Evaluate water quality below likely sources of contamination. 2 10

County of San Mateo, 
Pescadero Municipal Advisory 
Council, RWQCB, USEPA

Any waste water should meet water quality standards 
if the water is likely to enter the estuary or the waters 
of Butano of Pescadero Creeks.

PeC-CCCS-
10.1.3.3 Action Step Water Quality

Waste water from future and current waste water treatment facilities should not 
impair water quality conditions. 2 100

County of San Mateo, 
RWQCB, USEPA

Any waste water should meet water quality standards 
if the water is likely to enter the estuary or the waters 
of Butano of Pescadero Creeks.

PeC-CCCS-
10.1.3.4 Action Step Water Quality Address water quality issues that result in fish kills in Pescadero estuary. 1 5

CDFW, NMFS, NOAA RC, 
RWQCB, San Mateo County, 
State Parks, USEPA

PeC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
11.1.1.1 Action Step Viability

Measure or estimate response of key habitat attributes to recovery efforts across the 
watershed. 2 12

Other monitoring efforts are occurring in the Santa 
Cruz Mtns Diversity Stratum and therefore, 
Pescadero ranks lower in overall priority in the 
immediate future.  However, it will ultimately be 
important to begin assessing the overall run size in 
Pescadero.  Redd monitoring may be less expensive 
than establishing a site to count migrating adults and 
smolts. 

PeC-CCCS-
11.1.1.2 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. Encourage all major landowners to develop 
similar assessment methods. 2 10

CalFire, CDFW, NMFS, 
RWQCB, USFWS

Other monitoring efforts are occurring in the Santa 
Cruz Mtns Diversity Stratum and therefore, 
Pescadero ranks lower in overall priority in the 
immediate future.  However, it will ultimately be 
important to begin assessing the overall adult run size 
in Pescadero due to its designation as an 
Independent watershed for both coho and steelhead.  
Redd monitoring using (GTRS sampling design) may 
be less expensive than establishing  life cycle station 
to count migrating adults and smolts. All assessments 
should use standardized methods.  Methods should 
be consistent across the DPS or at a minimum the 
Santa Cruz Mtns Diversity Stratum.  Results from 
past assessments can be used in some 
circumstances to jump start restoration actions and 
need not necessarily wait upon completion of a 
standardized assessment protocol.

PeC-CCCS-
11.1.1.3 Action Step Viability Monitor population status for response to recovery actions. 3 25

CDFW, NOAA SWFSC,  
Private Landowners, State 
Parks

PeC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

PeC-CCCS-
12.1.1.1 Action Step Agriculture Reduce discharge of chemical effluent and sediment related to agricultural practices. 3 20

County of San Mateo, Farm 
Bureau, NRCS, RWQCB, San 
Mateo RCD

PeC-CCCS-
12.1.1.2 Action Step Agriculture

Work with landowners to assess the effectiveness of erosion control measures 
throughout the winter period. 3 100

County of San Mateo, Farm 
Bureau, NRCS, RWQCB, San 
Mateo RCD

This is a focused strategy to control sediment.  
Additional sediment control recommendations are 
presented under the Sediment section.

PeC-CCCS-
12.1.2

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

PeC-CCCS-
12.1.2.1 Action Step Agriculture

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 3 10

County of San Mateo, Farm 
Bureau, Private Landowners, 
San Mateo RCD

Note that these programs and take minimization 
measures and are not a no take standard.  The San 
Mateo Farm Bureau is working with landowners to 
voluntarily address sources of sediment contribution 
and the Sonoma RCD program could be combined 
with this ongoing effort.

PeC-CCCS-
12.1.3

Recovery 
Action Agriculture

Prevent or minimize adverse alterations to riparian species composition and 
structure

PeC-CCCS-
12.1.3.1 Action Step Agriculture

Promote the re-vegetation of the native riparian plant community within inset 
floodplains and riparian corridors. 3 10

CalTrans, County of San 
Mateo, Farm Bureau, 
Pescadero Municipal Advisory 
Council, Private Landowners, 
RWQCB, San Mateo RCD

Re-vegetation would also facilitate amelioration of 
instream temperatures and would provide a source 
for future LWD recruitment.  This recommendation will 
likely be received with some resistance by some 
landowners. 

PeC-CCCS-
12.1.3.2 Action Step Agriculture

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 60

CDFW, County of San Mateo, 
Farm Bureau, Pescadero 
Municipal Advisory Council, 
Private Landowners, RWQCB, 
San Mateo RCD
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
12.1.3.3 Action Step Agriculture

Purchase conservation easements or develop conservation banks with landowners 
that currently have ongoing grazing or agricultural operations adjacent to the 
Pescadero estuary. 3 100

CDFW, County of San Mateo, 
Farm Bureau, Private 
Landowners, San Mateo RCD, 
State Parks

Land owners willing to develop easements that could 
ultimately be used for estuary restoration should be 
given the highest priority.

PeC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to watershed hydrology

PeC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Where feasible, remove obsolete bank stabilization structures from the channel 
which contribute to channel incision and reduced habitat complexity. 2 50

CDFW, Farm Bureau, NMFS, 
Private Landowners, San 
Mateo RCD, State Parks

PeC-CCCS-
13.1.1.2 Action Step

Channel 
Modification Remove some or all of the levees in the Pescadero Marsh. 2 5

CDFW, Farm Bureau, NMFS, 
Private Landowners, San 
Mateo RCD, State Parks

Diking, channelization, reclamation, and excessive 
sedimentation have dramatically altered the size and 
character of Pescadero Marsh over the past 150 
years.  Between 1900 and 1960 the size of the 
delta/open water area of the marsh decreased by 
over 50%, primarily due to reclamation of marshland 
for agriculture. CEMAR (2010) discussed a number of 
potential restoration actions that  could include (1) 
lowering the right bank levee of Pescadero Creek at 
the upper end of the Marsh, (2) Raising or repairing 
the low levee along the channel adjacent to North 
Marsh that leads to North Pond, and (3)  Remove 
some or all of the remaining levees between Butano 
Creek and Butano Marsh.

PeC-CCCS-
13.1.1.3 Action Step

Channel 
Modification Remove obsolete structures in mainstem and tributary reaches. 2 20

CalTrans, CDFW, Farm 
Bureau, NMFS, RWQCB, San 
Mateo RCD, State Parks, 
USACE, USFWS

PeC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 3 10

CalTrans, CDFW, County of 
San Mateo, FEMA, NRCS, 
RWQCB, San Mateo RCD, 
USACE

PeC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

Evaluate whether proposed stabilization projects will lead to additional instability 
either up- or downstream. 3 100

CalTrans, CDFW, County of 
San Mateo, FEMA, NRCS, 
RWQCB, San Mateo RCD, 
USACE

PeC-CCCS-
13.1.1.6 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 3 100

CalFire, CDFW, County of San 
Mateo, FEMA, POST, Private 
Landowners, RWQCB, San 
Mateo RCD, USACE

PeC-CCCS-
13.1.1.7 Action Step

Channel 
Modification

Develop a mitigation policy that requires In-Kind replacement of removed and 
functioning instream large woody debris. 2 5

CDFW, NMFS, San Mateo 
County

Policy could be applied to all targeted San Mateo 
County streams.  Mitigation could include replacing 
removed wood with instream habitat features in other 
critical stream reaches deficient in habitat complexity.

PeC-CCCS-
14.1 Objective

Disease/
Predation/
Competition

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation/
Competition Prevent or minimize reduced density, abundance, and diversity

PeC-CCCS-
14.1.1.1 Action Step

Disease/
Predation/
Competition

Improve conditions for salmonids  by decreasing the adverse effects of exotic 
vegetation within the stream and riparian corridor. 3 20

Private Landowners, San 
Mateo RCD

PeC-CCCS-
15.1 Objective

Fire/Fuel 
Management

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Implement sedimentation reduction techniques in concert with prescribed fire 
techniques to minimize sediment impacts to various steelhead life stages. 2 100 CalFire

PeC-CCCS-
15.1.1.2 Action Step

Fire/Fuel 
Management

Immediately implement appropriate sediment control measures following completion 
of fire suppression while firefighters and equipment are on site. 2 100

CalFire, San Mateo County, 
San Mateo RCD

PeC-CCCS-
15.1.1.3 Action Step

Fire/Fuel 
Management

Reduce erosion from fire prevention or suppression activities by maintaining existing 
natural topography to the extent possible. 3 100

CalFire, San Mateo County, 
San Mateo RCD

Some areas in the Pescadero watershed have high 
fire hazard rating according to CalFire data.  A major 
fire, particularly if located in areas with a high erosion 
hazard rating, could substantially increase fine 
sediment input and further compromise the rate of 
large wood recruitment in stream channels.  
Furthermore, if existing riparian areas were lost to fire, 
higher stream temperatures, which are already above 
optimal condition along the mainstem, would likely 
result.

PeC-CCCS-
15.1.1.4 Action Step

Fire/Fuel 
Management Re-contour any new facility sites as soon as possible after site cleanup and fire. 3 100 CalFire

PeC-CCCS-
15.1.1.5 Action Step

Fire/Fuel 
Management

Encourage CalFire to provide a fire contingency plan to all non-County fire fighters 
when providing firefighting assistance in the Pescadero Creek watershed (and all 
other watersheds in the County). 2 100

CalFire, San Mateo County, 
San Mateo RCD

PeC-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize increased landscape disturbance

PeC-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management

Work with County planners to define future impacts of proposed urban and 
infrastructure development on fire suppression and fuel load buildup. 2 10

CalFire, San Mateo County, 
San Mateo RCD

PeC-CCCS-
15.1.2.2 Action Step

Fire/Fuel 
Management

In the event of a wildfire, we recommend CalFire Resource Advisors contact  the 
resource agencies for ESA consultation (or technical assistance) regarding the 
incident. The resource agencies can provide guidance regarding critical resources in 
the area that may be affected by firefighting actions. 2 100

CalFire, San Mateo County, 
San Mateo RCD

Guidance could include informing CalFire in regards 
to the presence of sensitive biological resources in 
the watershed as well as recommendations regarding 
watersource locations (e.g., drafting water from areas 
other than Pescadero lagoon).  Protocols, similar to 
those recommended here, are already in place 
between USFWS, NMFS, BLM, and USFS which 
could provide a template for CalFire.

PeC-CCCS-
15.1.3

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize impairment to stream hydrology (impaired water flow)

PeC-CCCS-
15.1.3.1 Action Step

Fire/Fuel 
Management

Draft water from lakes, ponds, and reservoirs not occupied by listed salmonids when 
possible. In  fish-bearing streams, excavate active channel areas outside of wetted 
width to create off-stream pools for water source.  3 100 CalFire

Require all water truck/tenders be fitted with CDFW 
and NMFS approved fish screens when water is 
acquired at fish bearing streams.  Put up a silt fence 
or other erosion controls around the water extraction 
locations.  Attempt to avoid significantly lowering 
stream flows during water drafting.

PeC-CCCS-
15.1.4

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize adverse alterations to riparian species composition and 
structure

PeC-CCCS-
15.1.4.1 Action Step

Fire/Fuel 
Management

Avoid use of aerial fire retardants and foams within 300 feet of riparian areas 
throughout the current range of CCC steelhead. 2 100 CalFire

PeC-CCCS-
15.1.4.2 Action Step

Fire/Fuel 
Management

Conduct fuel load monitoring and compare the results to estimated historical fuel 
loads. 3 30 CalFire

PeC-CCCS-
15.1.4.3 Action Step

Fire/Fuel 
Management

Review prescribed fire plans to ensure they provide adequate protection for riparian 
corridors. 2 100

CalFire, CDFW, NMFS, 
USFWS

PeC-CCCS-
15.2 Objective

Fire/Fuel 
Management Address the inadequacy of existing regulatory mechanisms

PeC-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

PeC-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Disseminate recommendations from NMFS’ October 9, 2007, jeopardy biological 
opinion on the use of fire retardants and its impacts to salmonids, to local firefighting 
agencies and CalFire. 2 2 CalFire, NMFS

PeC-CCCS-
15.2.1.2 Action Step

Fire/Fuel 
Management

Develop guidance that directs CalFire and other agencies and organizations using 
fire retardants to conduct an assessment of site conditions following wildfire where 
fire retardants have entered waterways, to evaluate the changes to on site water 
quality and the structure of the biological community. 2 100 CalFire, CDFW, NMFS

Guidance could include informing CalFire of sensitive 
biological resources in the watershed as well as 
recommendations regarding sensitive watersource 
location (e.g., Pescadero estuary).  
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
15.2.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize increased landscape disturbance

PeC-CCCS-
15.2.2.1 Action Step

Fire/Fuel 
Management

Establish fire contingency plan developed by experts from CalFire, local fire districts, 
San Mateo RCD, and regulatory agencies with expertise in fisheries issues. 2 3

CalFire, County of San Mateo, 
NMFS, San Mateo RCD, 
USFWS

PeC-CCCS-
15.2.2.2 Action Step

Fire/Fuel 
Management Disseminate fire contingency plan to all local fire fighting agencies. 2 50 CalFire, NMFS

PeC-CCCS-
16.1 Objective

Fishing/Collect
ing Address the inadequacy of existing regulatory mechanisms

PeC-CCCS-
16.1.1

Recovery 
Action

Fishing/Collecti
ng Prevent or minimize reduced density, abundance, and diversity

PeC-CCCS-
16.1.1.1 Action Step

Fishing/Collecti
ng

Prohibit offshore fishing until January 15 (or until sandbar opens naturally) within one 
mile of the river mouth. 3 10 CDFW, NMFS

PeC-CCCS-
16.1.1.2 Action Step

Fishing/Collecti
ng

Work with CDFW to monitor the river mouth until river flows naturally breach the 
sandbar. 2 100

CalTrans, CDFW, Public, State 
Parks

If river mouth has been artificially breeched without 
appropriate authorization, prohibitions on offshore 
should continue until appropriate flows occur.

PeC-CCCS-
16.1.1.3 Action Step

Fishing/Collecti
ng

Work with CDFW to modify the low flow minimum flow closure in Title 14, Section 
8.00(b)(1) of the California Code of Regulations to include Pescadero Creek. 2 3 CDFW, NMFS

Low flow closures are needed for the Pescadero 
Creek based on flow conditions from a nearby 
watershed in the Santa Cruz Mountains.   
Consideration should be given to pushing the entire 
fishing season back so that the total number of 
angling days is not reduced significantly.

PeC-CCCS-
16.1.1.4 Action Step

Fishing/Collecti
ng

Install/construct permanent signs at all major public access points along Pescadero 
Creek that clearly identify differences in body morphology of all potentially present 
adult salmonids with color photos (e.g., caudal fin spotting, caudal fork shape, 
coloration of lower jaw, peduncle width, etc.). 3 10

CDFW, Pescadero Municipal 
Advisory Council, Private 
Landowners, San Mateo 
County, San Mateo RCD

PeC-CCCS-
16.1.1.5 Action Step

Fishing/Collecti
ng

Increase oversight on anglers fishing in Pescadero to evaluate compliance with 
fishing regulations. 2 10

CDFW, CDFW Law 
Enforcement, NMFS OLE

PeC-CCCS-
18.1 Objective Livestock

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
18.1.1

Recovery 
Action Livestock

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

PeC-CCCS-
18.1.1.1 Action Step Livestock

Establish and implement a conservative residual dry matter (RDM) target per acre 
that ensures area is not overgrazed with 1000 lbs RDM (residual dry matter)/acre left 
at end of grazing season. Remove cattle from pasture before soils dry out. 3 15

CDFW, NRCS, Private 
Landowners

PeC-CCCS-
18.1.1.2 Action Step Livestock

To minimize gully initiation, grazing should be kept at relatively low intensities on the 
steeper slopes in this area. 3 100

Farm Bureau, NRCS, Private 
Landowners, RWQCB, San 
Mateo RCD The lower Pescadero is vulnerable to gully initiation.

PeC-CCCS-
18.1.2

Recovery 
Action Livestock

Prevent or minimize adverse alterations to riparian species composition and 
structure

PeC-CCCS-
18.1.2.1 Action Step Livestock Locate water sources away from riparian areas. 3 100

Farm Bureau, NRCS, Private 
Landowners, San Mateo RCD

PeC-CCCS-
18.1.2.2 Action Step Livestock

Aid landowners willing to fence off riparian areas in choosing alternatives water 
source sites (preferably ones that are hydrologically disconnected from stream 
flows). 2 100

Farm Bureau, Private 
Landowners, San Mateo RCD

PeC-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
19.1.1

Recovery 
Action Logging Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

PeC-CCCS-
19.1.1.1 Action Step Logging

Timber harvest planning should evaluate and avoid or minimize adverse impacts to 
offchannel habitats, floodplains, ponds, and oxbows. 2 100

CalFire, CDFW, Private 
Landowners, San Mateo 
County

PeC-CCCS-
19.1.2

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
19.1.2.1 Action Step Logging

Timber management should be designed to allow trees in riparian areas to age, die, 
and naturally recruit into the stream. 2 100

CalFire, CDFW, Private 
Landowners, San Mateo 
County

The current Forest Practice Rules require retention of 
a proportion of the largest diameter trees adjacent to 
water courses.  This practice should continue and 
potential expansion of the number left for future 
recruitment should be considered.

PeC-CCCS-
19.1.2.2 Action Step Logging

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 2 20 CalFire, Private Landowners

PeC-CCCS-
19.1.3

Recovery 
Action Logging

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

PeC-CCCS-
19.1.3.1 Action Step Logging

Protect headwater channels with larger buffers to minimize sediment delivery 
downstream. 2 100

CalFire, CDFW, Private 
Landowners, San Mateo 
County

PeC-CCCS-
19.1.3.2 Action Step Logging

Encourage tree retention on the axis of headwall swales.  Any deviations should be 
reviewed and receive written approval by a licensed engineering geologist. 2 100

CalFire, CDFW, Private 
Landowners, San Mateo 
County

PeC-CCCS-
19.1.3.3 Action Step Logging

For areas with high or very high erosion hazard, extend the monitoring period and 
upgrade road maintenance for timber operations. 2 100

CalFire, CDFW, Private 
Landowners, San Mateo 
County

This action should be considered a high priority within 
the Butano watershed.  This recommendation applies 
to all THPs located in the mixed lithology geomorphic 
units with steep slopes, and all sandstone geomorphic 
units (steep and gentle slopes).

PeC-CCCS-
19.1.4

Recovery 
Action Logging Prevent or minimize impairment to water quality (impaired stream temperature)

PeC-CCCS-
19.1.4.1 Action Step Logging

Encourage wider riparian buffer zones in areas where stream temperatures or 
riparian canopy are found limiting. 2 100

CalFire, CDFW, Private 
Landowners, San Mateo 
County

PeC-CCCS-
19.1.5

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

PeC-CCCS-
19.1.5.1 Action Step Logging

Encourage low impact timber harvest techniques such as full-suspension cable 
yarding ( to improve canopy cover; reduce sediment input, etc.). 3 100

CalFire, CDFW, Private 
Landowners, San Mateo 
County

PeC-CCCS-
19.1.6

Recovery 
Action Logging

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

PeC-CCCS-
19.1.6.1 Action Step Logging

All roads, landings, and skid trails associated with timber operations should, to the 
maximum extent practicable, be hydrologically disconnected to prevent sediment 
runoff and delivery to streams. 2 100

CalFire, CDFW, Private 
Landowners, San Mateo 
County

PeC-CCCS-
19.1.6.2 Action Step Logging Avoid or minimize road construction in riparian zones 2 101

CalFire, CDFW, Private 
Landowners, San Mateo 
County

Old roads should not be reopened unless for proper 
decommissioning purposes.  Particular care should 
be directed at new road construction or reconstruction 
within the Butano watershed.

PeC-CCCS-
19.1.6.3 Action Step Logging

All harvest plans should identify problematic unused legacy roads or landings with 
WLPZ's and ensure these areas are hydrologically disconnected and revegetated 
with native species where practicable following completion of harvest activities. 3 100

CalFire, CDFW, Private 
Landowners, San Mateo 
County

PeC-CCCS-
19.1.6.4 Action Step Logging

Extend the monitoring period and upgrade THP road maintenance after harvest for 
roads located in areas prone to erosion and high rates of sediment delivery. 2 100

Board of Forestry, CalFire, 
CDFW, County of San Mateo, 
Private Landowners

This recommendation applies to all THPs located in 
the mixed lithology geomorphic units with steep 
slopes, and all sandstone geomorphic units (steep 
and gentle slopes). 

PeC-CCCS-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
PeC-CCCS-
19.2.1

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

PeC-CCCS-
19.2.1.1 Action Step Logging

Forest landowners should consider pooling resources for a watershed-wide HCP or 
GCP that could provide for incidental take authorization and promote survival and 
recovery of steelhead 3 20

Big Creek Lumber Co., Private 
Landowners, Red Tree

A watershed wide conservation effort could be used 
to help direct mitigation to areas where it would be 
most effective, rather than mitigation on a THP by 
THP basis.  Pooling of resources could direct 
monitoring to areas where it would be most effective 
and minimize duplication of efforts.  Other 
considerations could potentially cover timber harvest 
activities for multiple watersheds within San Mateo 
County.

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Pescadero Creek 957



Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
19.2.1.2 Action Step Logging

Encourage timber landowners to implement restoration projects as part of their 
ongoing timber management practices in stream reaches where large woody 
material is deficient. 2 100

Big Creek Lumber Co., CalFire, 
CDFW, Private Landowners, 
Red Tree, Redwood Empire

Installing large woody material into stream deficient in 
large wood should be considered a top restoration 
priority, particularly high priority subwatersheds.  
Restoration during harvest activities provides a 
unique opportunity to access key areas that are 
relatively undisturbed in comparison to areas of the 
watershed with a large rural residential footprint.

PeC-CCCS-
19.2.1.3 Action Step Logging

Coordinate with the agencies that authorize conversions to minimize conversions in 
key watersheds and discourage forestland conversions. 3 100

CDFW, NMFS, San Mateo 
County

PeC-CCCS-
19.2.1.4 Action Step Logging

Discourage San Mateo County from rezoning forestlands to rural residential or other 
land uses (e.g., vineyards). 2 100

CDFW, NMFS, San Mateo 
County

Maintaining forestlands as functional forests is a key 
strategy for returning the watershed to properly 
functioning conditions.

PeC-CCCS-
19.2.1.5 Action Step Logging

Discourage home building or other incompatible land use in areas identified as 
timber production zones (TPZ). 2 100

CDFW, NMFS, San Mateo 
County

PeC-CCCS-
19.2.2

Recovery 
Action Logging Prevent or minimize impairment to water quality (impaired stream temperature)

PeC-CCCS-
19.2.2.1 Action Step Logging Increase buffer widths on Class II streams. 2 10

Board of Forestry, CalFire, 
Private Landowners, RPFs, 
RWQCB

Increasing buffer width (to be consistent with CFPR 
standards throughout the rest of the CCC DPS) to a 
30 foot no-harvest buffer will ensure water 
temperatures are protected to downstream reaches 
critical for steelhead rearing.

PeC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

PeC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Maintain current LWD, boulders, and other structure-providing features to maintain 
current stream complexity, pool frequency, and depth (CDFG 2004). Removal 
should only occur after careful review and consideration. 2 100

CDFW, NMFS, San Mateo 
County

PeC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 2 10

CDFW, County of San Mateo, 
NMFS, Pescadero Municipal 
Advisory Council, San Mateo 
RCD, USACE

PeC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development

Remove logs and debris from streams only as a “last resort” (i.e., failure to remove 
them will certainly cause the loss of an essential facility) after consultation with a 
hydrologist and/or qualified fisheries biologist. 1 100

CalTrans, CDFW, County of 
San Mateo, FEMA, NMFS, 
Private Landowners, USACE

PeC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

PeC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 100

CalFire, CalTrans, County of 
San Mateo, RWQCB, USACE

PeC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 100 County of San Mateo, RWQCB

PeC-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

PeC-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

PeC-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development Minimize future urban development in floodplains or off-channel habitats 2 10 County of San Mateo
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
22.2.1.2 Action Step

Residential/
Commercial 
Development

Encourage San Mateo to develop  property easement acquisition funds and acquire 
grant monies to purchase eroding private properties in riparian corridors or 
properties subject to frequent flooding though a buyout program. 2 100

County of San Mateo, 
Pescadero Municipal Advisory 
Council, Private Landowners, 
USFWS

High priority areas include locations adjacent to the 
Pescadero Marsh, areas within the historical tidal 
prism of the marsh that are candidates for restoration, 
and location in sandstone and/or steep mixed 
lithology geology.  Other important areas include 
tributaries that maintain good quality or easily 
restored, and currently occupied habitats.

PeC-CCCS-
22.2.1.3 Action Step

Residential/
Commercial 
Development

Design new development to allow streams to meander in historical patterns, 
Protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 1 100

CalTrans, County of San 
Mateo, Mines and Geology, 
Private Landowners, RWQCB, 
USACE

Development in Pescadero Marsh should occur 
outside of the historical tidal prism and areas of high 
value IP habitat.

PeC-CCCS-
22.2.2

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

PeC-CCCS-
22.2.2.1 Action Step

Residential/
Commercial 
Development

Support the development and implementation of regulations for activities that 
intercept groundwater recharge (e.g., use of subsurface tiles in vineyards, 
impervious surfaces, etc.). 2 5

CDFW, County of San Mateo, 
Public, SWRCB

Many existing templates for this type of action already 
exist and could be incorporated into new regulations.

PeC-CCCS-
22.2.3

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

PeC-CCCS-
22.2.3.1 Action Step

Residential/
Commercial 
Development

Avoid, or at a minimum minimize, the use of commercial and industrial products (e.g. 
pesticides) with high potential for contamination of local waterways. 2 20 USEPA

PeC-CCCS-
22.2.3.2 Action Step

Residential/
Commercial 
Development

Work with jurisdictional agencies to prohibit and or restrict transport of highly toxic 
chemicals on the Pescadero road corridor through the Pescadero Creek watershed. 3 10

CalTrans, CDFW, County of 
San Mateo, NMFS, USEPA

Chemical spills are an infrequent occurrence but the 
consequences can be devastating if such an event 
were to happen.

PeC-CCCS-
22.2.3.3 Action Step

Residential/
Commercial 
Development

Encourage increased oversight by appropriate regulatory agencies of activities that 
use hazardous commercial and industrial products in the watershed. 3 100

CalTrans, CDFW, County of 
San Mateo, RWQCB, USEPA

Particular attention should be directed at actions 
adjacent of high risk areas such as the Pescadero 
Marsh.

PeC-CCCS-
22.2.3.4 Action Step

Residential/
Commercial 
Development Minimize sediment input from existing and future commercial development. 3 25 County of San Mateo, RWQCB

PeC-CCCS-
22.2.3.5 Action Step

Residential/
Commercial 
Development

New development in all historical CCC steelhead watersheds should minimize storm-
water runoff, changes in duration, or magnitude of peak flow. 3 100

CalTrans, County of San 
Mateo, RWQCB, State Parks, 
USACE

PeC-CCCS-
22.2.4

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

PeC-CCCS-
22.2.4.1 Action Step

Residential/
Commercial 
Development

Design new developments to minimize impacts from unstable slopes, wetlands, 
areas of high habitat value, and similarly constrained sites that occur adjacent to a 
CCC steelhead watercourse. 2 100

CalTrans, CDFW, County of 
San Mateo, FEMA, Private 
Landowners, RWQCB, State 
Parks, USACE

Priority areas that should be avoided include the 
estuary and geologies with steep mixed lithology and 
the sandstone geologies in the watershed.

PeC-CCCS-
22.2.4.2 Action Step

Residential/
Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100

CalFire, CalTrans, County of 
San Mateo, Private 
Landowners, RWQCB, 
USACE, USEPA

PeC-CCCS-
22.2.4.3 Action Step

Residential/
Commercial 
Development Avoid or minimize the effects from flood control projects on salmonid habitat. 2 100

CalTrans, County of San 
Mateo, FEMA, NRCS, 
RWQCB, State Parks, USACE

The Pescadero Marsh or its historical tidal prism  are 
of particular importance to ensure the avoidance of 
future flood control projects.

PeC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PeC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to watershed hydrology

PeC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess and redesign transportation network to minimize road density and maximize 
transportation efficiency. 3 20

CalFire, CalTrans, Private 
Landowners, San Mateo 
County

This recommendation should be initially targeted at 
seasonal and unsurfaced roads in areas with erodible 
geology and/or near high risk landslides.
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Size culverts to accommodate flashy, debris-laden flows and maintain trash racks to 
prevent culvert plugging and subsequent road failure. 2 100

CalFire, CalTrans, Private 
Landowners, San Mateo 
County

Replacement of culverts/bridges and upgrading to 
NMFS standards will result in increased cost for 
materials and construction but will likely result in 
structures that can withstand large storm events 
better than many existing structures.  This 
recommendation should be considered standard 
practice.

PeC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Develop a private road database using standardized methods. The methods should 
document all road features, apply erosion rates, and compile information into a GIS 
database. 2 10

CalFire, CalTrans, Private 
Landowners, San Mateo 
County

Many road associations are inadequately funded.  A 
road improvement fund for the Pescadero could 
address sources of chronic and episodic sediment 
input by improving drainage features and reducing 
hydrologic connectivity. This action encourages 
implementation of many existing policies.

PeC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 20 years, prioritizing high risk 
areas in historical habitats. 2 20

CalFire, CalTrans, Private 
Landowners, San Mateo 
County

Initial roads targeted will likely be unsurfaced 
seasonal roads where ongoing maintenance does not 
comport with modern standards.  Targeted areas 
should include sub watersheds with high erosion 
potential (e.g., lower portion of the Pescadero 
watershed).  Roads that receive frequent use by the 
public will be very difficult to decommission; roads in 
more remote areas, particularly those historically used 
for timber harvest or in public ownership will likely be 
much easier to target for decommissioning.  Roads 
located in steep sandstone geology or nearstream 
sandstone geology should receive the highest priority 
for decommissioning. Indiscriminate road density 
reduction should be avoided so as not to preclude 
inhibiting future road realignments that could also 
effectively reduce sediment delivery.

PeC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

PeC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 2 100

CalFire, CalTrans, Mid 
Peninsula Open Space District, 
POST, Private Landowners, 
San Mateo County

ESA et al. (2004) noted that while construction and 
maintenance practices are steadily improving, there 
are many miles of unused and/or abandoned 
secondary roads on both public and private lands that 
have not been properly upgraded or decommissioned 
commensurate with the decrease in management 
intensity in the basin.  Many of these roads may be 
poorly designed with regard to drainage (ESA et al. 
2004).  Even though chronic fine sediment production 
decreases as the roads become vegetated, roads 
can deteriorate with age, becoming more susceptible 
to many forms of erosion, including culvert plugging 
and subsequent stream crossing failure, stream 
diversion and gullying, as well as failure of both road 
and landing fills (ESA et al. 2004).  On many forest 
and ranch roads located on both public and private 
lands, periodic maintenance occurs in the absence of 
an attempt to address chronic, localized erosion 
problems.  In these circumstances, grading of poorly 
drained roads and repair of failed fills and stream 
crossing can continue sediment delivery.
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Conduct road and sediment reduction assessments to identify sediment-related and 
runoff-related problems and determine level of hydrologic connectivity. 3 10

CalFire, CalTrans, Mid 
Peninsula Open Space District, 
POST, Private Landowners, 
San Mateo County

Some road assessment have already been 
conducted in the watershed.  Initial assessment 
efforts should target high [priority subwatersheds.  
Existing assessments should be used when possible.

PeC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s Reduce erosion from mainline timber harvest roads. 2 20

CalFire, CDFW, RWQCB, San 
Mateo County

Road densities are high throughout the watershed, 
estimated at 2.7 miles of road per square mile of 
watershed area, and at 3.2 miles per square mile of 
riparian area.  Many of these roads are poorly 
situated and constructed, and improperly maintained.  
Roads were ranked as accounting for the largest 
percentage of total sediment delivery in the 
watershed from 1983-2002 by ESA et al. (2004).  The 
total road-related sediment delivery rate during this 
time period was estimated at 50,379 yards³ per year, 
which is more than twice the combined sediment 
delivery of all other land use in the watershed.

PeC-CCCS-
23.1.2.4 Action Step

Roads/Railroad
s

Evaluate stream crossings for their potential to impair natural geomorphic processes.  
Replace or retrofit crossings to achieve more natural conditions that meet sediment 
transport goals. 2 20

CalFire, CalTrans, NRCS, 
Private Landowners, San 
Mateo County

PeC-CCCS-
23.1.2.5 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so that material 
from landslides and road maintenance can be stored safely away from steelhead 
streams. Coordinate these efforts with all landowners in the watershed, CalTrans, 
and county road maintenance staff as appropriate. 3 5

CalFire, CalTrans, RWQCB, 
San Mateo County, State Parks

Inadequate storage of sediment has been an ongoing 
issue in Pescadero watershed.  The paucity of 
locations for temporary storage of landslide material 
is a significant constraint.  Sites should be identified 
within the duration specified and this action should be 
continued in perpetuity. Future efforts may require 
incentives to increase landowner participation.

PeC-CCCS-
23.1.2.6 Action Step

Roads/Railroad
s

Evaluate and remove roadside berms that lead to increased runoff velocities and 
result in increased sediment discharge. 3 20

CalFire, CalTrans, Private 
Landowners, San Mateo 
County

Roadside berms can result in concentrated water and 
sediment runoff.  These features are often created to 
serve as a quasi safety device (in lieu of crash 
barriers or guard rails).

PeC-CCCS-
23.1.2.7 Action Step

Roads/Railroad
s

Install and maintain adequate energy dissipaters for culverts and other drainage pipe 
outlets where needed. 3 20

CalFire, CalTrans, Private 
Landowners, San Mateo 
County, State Parks

Cost for type and quantity of energy dissipaters will be 
determined from road inventory assessment.  
However, this should be considered a standard 
business practice and minimal costs are anticipated.

PeC-CCCS-
23.1.2.8 Action Step

Roads/Railroad
s

Conduct outreach and education regarding the adverse effects of roads, and the 
types of best management practices protective of salmonids. 2 100

CalFire, IWRP, NRCS, Private 
Landowners, State Parks

This should be an ongoing program.  Existing material 
can likely be used and tailored to private landowners 
and agencies with road maintenance staff.

PeC-CCCS-
23.1.2.9 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 3 100 Caltrans, County, NMFS

PeC-CCCS-
23.1.2.10 Action Step

Roads/Railroad
s Develop a Salmon Certification Program for road maintenance staff. 3 20

CalTrans, CDFW, County of 
San Mateo, San Mateo RCD,  
Santa Cruz RCD, State Parks

Similar existing programs could be modified and 
implemented.

PeC-CCCS-
23.1.2.11 Action Step

Roads/Railroad
s

Develop a road upgrade fund to supplement FEMA emergency repair funding so 
problem roads could be upgraded to reduce sediment loading and improve road 
reliability. The Counties should seek amendment of FEMA policies to allow 
improvements that prevent erosion and failure, particularly in watersheds with 
endangered salmonid habitat. 3 20

CalTrans, FEMA, San Mateo 
County, State Parks

San Mateo County should seek amendments to 
FEMA policies to facilitate improvements that prevent 
erosion and failure, particularly for watersheds 
targeted in this and the CCC coho salmon recovery 
plan.

PeC-CCCS-
23.1.2.12 Action Step

Roads/Railroad
s

Encourage County to continue to implement the San Mateo County Road 
Maintenance Manual 2 100 San Mateo County

PeC-CCCS-
23.1.2.13 Action Step

Roads/Railroad
s

Install sediment traps for pretreatment, and a modified culvert system that can act as 
an efficient detention system. 3 100

CalFire, CalTrans, County of 
San Mateo, Farm Bureau

PeC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Identify high priority barriers and restore passage per NMFS' Guidelines for 
Salmonid Passage at Stream Crossings. 3 20

CalTrans, IWRP, Private 
Landowners, San Mateo 
County, San Mateo RCD

PeC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings and appropriate 
barrier databases when developing new or retrofitting existing road crossings. 3 100

CalFire, CalTrans, CDFW, 
County of San Mateo, FEMA, 
NOAA RC, NRCS, Private 
Landowners, RPFs, RWQCB, 
State Parks, USACE

This recommendation applies to all stream crossings, 
including those on California Forest Practice Rules 
Class 2-3 streams.

PeC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 100

CalFire, CalTrans, County of 
San Mateo, FEMA, NRCS, 
State Parks, USACE

These criteria should apply to all new bridge projects.  
Bridges should be sized to accommodate flows and 
associated debris.

PeC-CCCS-
23.1.3.4 Action Step

Roads/Railroad
s

Replace problematic culverts and low flow crossings streams with bridges or 
appropriate cost effective designs. 3 50

CalFire, CalTrans, CDFW, 
County of San Mateo, FEMA, 
NOAA RC, NRCS, RWQCB, 
State Parks, USACE

If bridges are not feasible, replacement culverts on 
fish bearing streams must have a natural bottom.

PeC-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

PeC-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s

Encourage adoption and implementation of a plan similar to the County of Santa 
Cruz's Integrated Vegetation Management Plan for Roads Near Perennial Waters 
regarding roadside maintenance activities.  This plan was developed to discourage 
or eliminate unwanted vegetation and promote desirable (native) vegetation. 2 100

CalFire, CalTrans, FEMA, 
IWRP, NRCS, San Mateo 
County, San Mateo RCD, 
USACE

PeC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

PeC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

PeC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Encourage San Mateo County to increase enforcement of existing County 
regulations regarding grading, riparian and building violations, and sediment release 
from county roads. 2 5

CDFW, NMFS, San Mateo 
County

The periodic grading and leveling of unsurfaced roads 
continuously exposes erodible material both on the 
road surface and along the road shoulders.  This 
loose, unconsolidated material is frequently mobilized 
during winter storms where it enters the water column.   
Additionally, paved and unpaved roads parallel many 
of the waterways within Pescadero Creek and 
impinge on channel migration.  Many of these roads 
have areas that fail recurrently at the same unstable 
locations which contribute to ongoing sedimentation 
as well as bank hardening.  Roads located in areas 
dominated by sandy soils are some of the largest 
contributors to degrade streambed conditions in the 
watershed.

PeC-CCCS-
23.2.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

PeC-CCCS-
23.2.2.1 Action Step

Roads/Railroad
s

Protect channel migration zones and their riparian areas by designing new roads to 
allow streams to meander in historical patterns. 1 100

CalFire, CDFW, FEMA, IWRP, 
NMFS, NRCS, Private 
Landowners, RPFs, RWQCB, 
San Mateo County, USACE, 
USFWS

Preservation of remaining migration zones are a high 
priority due to their importance for various salmonid 
lifestages.  Protection of these areas will potentially 
help facilitate future restoration actions.

PeC-CCCS-
23.2.2.2 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 2 5

CalFire, CalTrans, Mid 
Peninsula Open Space District, 
POST, San Mateo County, 
State Parks

A well designed road management plan should result 
in overall cost savings due to lower maintenance 
costs. Particular emphasis should be directed at 
avoiding new road construction within the historical 
tidal prism of the Pescadero Marsh in order to avoid 
precluding future restoration actions and areas of high 
IP value.

PeC-CCCS-
23.2.2.3 Action Step

Roads/Railroad
s Work with the county and Caltrans to develop road management plans. 2 30

CalFire, CalTrans, County of 
San Mateo, San Mateo RCD, 
State Parks
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
23.2.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

PeC-CCCS-
23.2.3.1 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  2 100

CalFire, CalTrans, CDFW, Mid 
Peninsula Open Space District, 
NMFS, NRCS, POST, Private 
Landowners, RPFs, RWQCB, 
San Mateo County, USACE

Standard practice; however, implementation may be 
difficult in the watershed due to the large number of 
small landowners and varying degree of financial 
resources.  County of San Mateo evaluated roads 
and trails and likely have a good idea of priority 
locations that should be addressed on an annual 
basis.  Rural roads should receive the majority of the 
attention vs. mainline roads in the watershed.

PeC-CCCS-
23.2.3.2 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 2 100

CalFire, RPFs, RWQCB, San 
Mateo County, USACE

This should be considered the minimum standard for 
dirt roads in the watershed.

PeC-CCCS-
23.2.3.3 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails by unauthorized and 
impacting uses to decrease fine sediment loads. 2 100

CalFire, NRCS, Public, RPFs, 
San Mateo County, USACE

PeC-CCCS-
23.2.3.4 Action Step

Roads/Railroad
s

Licensed engineering geologists should review and approve grading on inner gorge 
slopes. 3 100 CalFire, CalTrans, RWQCB

PeC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

PeC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to the estuary (impaired quality and extent)

PeC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Design projects to include subtidal habitats and natural bioengineering techniques 
that buffer wave action and increase sediment deposition to minimize shoreline and 
wetland erosion. 3 100 FEMA, State Parks, USACE

PeC-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns

Monitor and evaluate existing subtidal resources and habitat types to track impacts 
of sea level rise to subtidal habitats that occur within and adjacent to selected tidal 
wetland restoration projects. 3 100 FEMA, State Parks, USACE

PeC-CCCS-
24.1.1.3 Action Step

Severe 
Weather 
Patterns

Evaluate living shoreline and associated techniques as a way to benefit habitats 
while providing desired shoreline stabilization needs for future shoreline restoration 
or shoreline protection structures.  Implement where feasible. 3 100 FEMA, State Parks, USACE

PeC-CCCS-
24.1.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

PeC-CCCS-
24.1.2.1 Action Step

Severe 
Weather 
Patterns Identify and eliminate depletion of base flows from unauthorized water uses. 2 10 SWRCB

PeC-CCCS-
24.1.2.2 Action Step

Severe 
Weather 
Patterns

Ensure all diversions in the watershed are in compliance with all applicable laws and 
policies. 2 5 Private Landowners, SWRCB

The SWRCB should conduct periodic sweeps of 
diversions in Pescadero Creek to ensure they are in 
compliance with annual reporting requirements and 
that annual water usage is accurately reported.

PeC-CCCS-
24.1.2.3 Action Step

Severe 
Weather 
Patterns

Encourage SWRCB to bring illegal water diverters and out-of-compliance diverters 
into compliance with State law. 1 5

CDFW, County of San Mateo, 
NMFS, SWRCB

Efforts should initially be directed at minimizing 
impacts of diversions during drought years.

PeC-CCCS-
24.1.2.4 Action Step

Severe 
Weather 
Patterns

Flow values during droughts should include minimum bypass flow requirements to 
support upstream adult migration during winter months and juvenile rearing in the 
summer and fall months. 1 5 CDFW, NMFS, SWRCB

PeC-CCCS-
24.1.2.5 Action Step

Severe 
Weather 
Patterns

Work with water diverters to assure adequate and proper consideration is given to 
fish needs. Develop agreements that will minimize water-use conflicts and impacts 
on fish and wildlife resources during drought conditions. 2 20

CDFW, County of San Mateo, 
NMFS, SWRCB

PeC-CCCS-
24.1.3

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to water quality (impaired stream temperature)
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
24.1.3.1 Action Step

Severe 
Weather 
Patterns

Work with Private Landowners and RWQCB to ensure tolerable water temperatures 
are maintained during drought periods. 2 5

Private Landowners, RWQCB, 
SWRCB

Water temperatures during drought will be directly 
affected by ongoing surface water diversions in 
Pescadero Creek and its tributaries.  Concerted 
efforts should be made to address these diversions 
during drought periods to minimize predictable 
adverse impacts to stream temperatures.

PeC-CCCS-
24.1.3.2 Action Step

Severe 
Weather 
Patterns Implement performance standards in Stormwater Management Plans. 3 30

Private Landowners, RWQCB, 
SWRCB

PeC-CCCS-
24.1.4

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to passage and migration

PeC-CCCS-
24.1.4.1 Action Step

Severe 
Weather 
Patterns

Work with CDFW, County of San Mateo, and knowledgeable biologists to develop 
emergency rules that consider the lifehistory requirements of salmonids and adopt 
implementation agreements regarding contingency efforts during drought conditions. 3 10

CDFW, NMFS,  Private 
Landowners, SWRCB

PeC-CCCS-
24.1.4.2 Action Step

Severe 
Weather 
Patterns

Increase enforcement patrols by CDFW and NMFS OLE in sensitive spawning and 
rearing areas. 3 2

CDFW Law Enforcement, 
NMFS OLE

PeC-CCCS-
24.1.4.3 Action Step

Severe 
Weather 
Patterns

CDFW, SWRCB, RWQCB, CalFire, Caltrans, and other agencies and landowners, 
in cooperation with NMFS, should evaluate the rate and volume of water drafting for 
dust control in streams or tributaries and where appropriate, minimize water 
withdrawals that could impact steelhead. These agencies should consider existing 
regulations or other mechanisms when evaluating alternatives to water as a dust 
palliative (including EPA-certified compounds) that are consistent with maintaining or 
improving water quality. 3 10

CalFire, CalTrans, CDFW, 
NMFS, RWQCB, SWRCB

PeC-CCCS-
24.1.4.4 Action Step

Severe 
Weather 
Patterns

Evaluate performance of all existing fish ladders  to pass migrating fish during 
drought conditions. 2 5

CalTrans, CDFW, NOAA RC, 
San Mateo County

Evaluation should include an evaluation of existing 
maintenance requirements and development of 
landowner agreements where appropriate. 

PeC-CCCS-
24.1.5

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

PeC-CCCS-
24.1.5.1 Action Step

Severe 
Weather 
Patterns

Adopt a policy of “managed retreat” (removal of problematic infrastructure and 
replacement with native vegetation or flood tolerant land uses) for areas highly 
susceptible to, or previously damaged from, flooding. 2 100 FEMA, San Mateo County

PeC-CCCS-
24.1.6

Recovery 
Action

Severe 
Weather 
Patterns

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

PeC-CCCS-
24.1.6.1 Action Step

Severe 
Weather 
Patterns

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities specific to geological constraints in San Mateo County. 2 5

CDFW, NMFS, San Mateo 
County

PeC-CCCS-
24.1.6.2 Action Step

Severe 
Weather 
Patterns

Protect high-risk shallow-seeded landslide areas and surfaces prone to erosion from 
being mobilized by intense storm events. 2 100

CalTrans, County of San 
Mateo, FEMA, Public, USACE

Particular attention should be directed in the lower 
portion of the watershed including Butano Creek. A 
sediment assessment for high-risk shallow seeded 
landside areas is needed to determine extent of 
erosion potential and protective measures.

PeC-CCCS-
24.1.6.3 Action Step

Severe 
Weather 
Patterns Establish targeted policies, requirements for sandy soils areas to minimize erosion. 2 10

CalTrans, County of San 
Mateo, FEMA, Public, USACE

Extreme flood events such as those that occurred in 
1955 could result in major input of sediment from 
upslope locations.  Much of the lower watershed is 
comprised of highly erodible geology which would 
likely impact spawning and rearing habitats when 
sediment enters the stream channel.  Improvements 
in land use practices will likely lower sediment yield 
rates following future flooding events.

PeC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to the estuary (impaired quality and extent)

PeC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Review current and future water diversions (surface and groundwater) to minimize 
impairment of water quality conditions for rearing juvenile salmonids. 1 100

CDFW, County of San Mateo, 
State Parks, SWRCB

Aquatic conditions in Pescadero Creek are adversely 
affected by water diversions -- the watershed has 
been designated as a Fully Appropriated Stream by 
the California State Water Resources Control Board.  
Water diversions adversely impact the summer 
lifestage by reducing flows and available habitat for 
rearing and feeding in the riverine areas as well as 
the estuary.  Water diversions also extend the 
duration necessary for conversion to a freshwater 
lagoon during the summer.  Work would entail 
SWRCB reviewing all existing water diversions and 
contacting diverters who are not in compliance with 
existing permits and licenses.  It is likely that some 
diverters will require more time and interaction on the 
part of the SWRCB to come into compliance.  Initial 
focus should be directed at diversions in the Butano 
watershed.

PeC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

PeC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for salmonids throughout the watershed. 2 10

CDFW, County of San Mateo, 
NMFS, POST, Private 
Landowners, San Mateo RCD, 
SWRCB

Site specific studies should be conducted to in ensure 
adequate instream flow targets are established for all 
life stages.  Studies should include determining critical 
flow levels for stream reaches impacted by 
diversions, both future and current diversions.  Critical 
flow values would include minimum bypass flow 
requirements for upstream adult migration during 
winter months and rearing habitat conditions in the 
summer and fall months.  Additionally, exceedance 
probability curves to predict late summer flow 
conditions would also be needed.  The greatest 
numbers of water diversions are located in the lower 
watershed and in Butano Creek.  Diversion in Butano 
Creek and its tributaries, coupled with degraded 
instream habitat conditions, likely contribute to 
significant degradation of juvenile rearing 
opportunities during the summer period.  

PeC-CCCS-
25.1.2.2 Action Step

Water 
Diversion/
Impoundment

Monitor, identify problems, and prioritize needed changes to water diversion on 
current or potential steelhead streams that go dry in some years 2 10

CDFW, County of San Mateo, 
Farm Bureau, NMFS, Private 
Landowners, San Mateo RCD, 
SWRCB

Water diversions reduce the quantity of water in the 
wetted stream channel, which increases diurnal 
temperature fluctuations and reduces available 
rearing habitat.  Efforts to address diversions could 
include increased oversight by the SWRCB for 
permitted diversions and enforcement of applicable 
laws for unpermitted diversions.  Initial focus to 
minimize the adverse effects of diversions should be 
focused in the Butano watershed.  Completion of 
stream flow model will determine adequate 
conservation measures to insure adequate surface 
flows for steelhead.

PeC-CCCS-
25.1.2.3 Action Step

Water 
Diversion/
Impoundment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded. 3 30

CDFW, County of San Mateo, 
Farm Bureau, NMFS, Private 
Landowners, San Mateo RCD, 
SWRCB

In impacted areas, this recommendation should be a 
high priority.
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
25.1.2.4 Action Step

Water 
Diversion/
Impoundment Assess and map water diversions. 2 5

CDFW, County of San Mateo, 
NMFS, SWRCB

PeC-CCCS-
25.1.2.5 Action Step

Water 
Diversion/
Impoundment

If predicted flows are below a level considered critical to maintain viable rearing 
habitat for salmonids, measures to reduce water consumption should be initiated by 
users in the watershed through conservation programs. 1 10

CDFW, County of San Mateo, 
Farm Bureau, NMFS, Private 
Landowners, San Mateo RCD, 
SWRCB

PeC-CCCS-
25.1.3

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to passage and migration

PeC-CCCS-
25.1.3.1 Action Step

Water 
Diversion/
Impoundment

Review current and future water diversions (surface and groundwater) to minimize 
impairment of migration patterns for listed salmonids in Pescadero Creek. 2 100

CDFW, County of San Mateo, 
NMFS, POST, Private 
Landowners, SWRCB

PeC-CCCS-
25.1.3.2 Action Step

Water 
Diversion/
Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 3 100

CDFW, NMFS, POST, Private 
Landowners, SWRCB

PeC-CCCS-
25.1.4

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to water quality (impaired stream temperature)

PeC-CCCS-
25.1.4.1 Action Step

Water 
Diversion/
Impoundment

Request the SWRCB conduct interagency consultation with CDFW, and seek 
technical assistance from NMFS on the issuance of water rights permits. 2 100 CDFW, NMFS, SWRCB

PeC-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

PeC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

PeC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Evaluate and monitor the streambed alteration program compliance related to all 
water diversions. 2 5 CDFW, POST, SWRCB

The study would evaluate rates of compliance and 
overall impact of currently permitted diversion to coho 
salmon and steelhead survival and recovery.  This 
should be adopted as a standard practice by CDFW.  
However, full implementation may be limited due to a 
lack of staffing.  In this circumstance, other 
alternatives should be evaluated.

PeC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

Identify and work with the SWRCB to eliminate depletion of summer base flows from 
unauthorized water uses. Coordinated efforts by Federal and State, and County law 
enforcement agencies to  remove illegal diversions from streams. 1 100 SWRCB

The greatest numbers of water diversions are located 
in the lower watershed and in Butano Creek.  
Diversion in Butano Creek and its tributaries, coupled 
with degraded instream habitat conditions, likely 
contribute to significant degradation of juvenile rearing 
opportunities during the summer period.

PeC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment Support SWRCB in regulating the use of streamside wells and groundwater. 2 100

CDFW, County of San Mateo, 
NMFS, State Parks, SWRCB, 
USFWS

PeC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/
Impoundment

Promote conjunctive use of water with water projects whenever possible to maintain 
or restore salmonid habitat. 2 100

California Coastal 
Conservancy, CDFW, County 
of San Mateo, Farm Bureau, 
NRCS, POST, Private 
Landowners, San Mateo RCD, 
SWRCB, Trout Unlimited

PeC-CCCS-
25.2.1.5 Action Step

Water 
Diversion/
Impoundment

Enforce stream flow bypass requirements for diversions in Pescadero Creek and its 
tributaries. 1 100 CDFW, NMFS OLE, SWRCB

In time, bypass requirements may change due to 
findings from instream flow studies.

PeC-CCCS-
25.2.1.6 Action Step

Water 
Diversion/
Impoundment

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 2 50 CDFW, NMFS, SWRCB
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Pescadero Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PeC-CCCS-
25.2.1.7 Action Step

Water 
Diversion/
Impoundment Encourage use of the most recent update of NMFS' Water Diversion Guidelines. 2 100

Coastside Land Trust, County 
of San Mateo, Farm Bureau, 
Private Landowners, San 
Mateo RCD, SWRCB

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Pescadero Creek 967



Pilarcitos Creek Population

CCC Steelhead Winter-Run 
• Role within DPS:  Potentially Independent Population
• Diversity Stratum:  Santa Cruz Mountains
• Spawner Density Target:  1,100 adults
• Current Intrinsic Potential: 28.5 IP-km

Abundance and Distribution 
The Pilarcitos Creek watershed drains a 28-square-mile area encompassing seven subwatersheds: 
Nuff Creek, Corinda Los Trancos Creek, Apanolio Creek, Albert Canyon, Madonna Creek, Mills 
Creek, and Arroyo Leon.  Pilarcitos Creek can be divided into three broad reaches:  Upper 
Pilarcitos, above the confluence with seven tributaries; Middle Pilarcitos, primarily confined to 
an agricultural and residential floodplain valley; and Lower Pilarcitos, which flows through the 
City of Half Moon Bay (PWA 2008).  In most years, Pilarcitos Creek is dry near the mouth and no 
summer lagoon forms (Wetlands and Water Resources Inc. et al. 2010). 

Mainstem Pilarcitos Creek consists of approximately 12.8 stream miles of Class 1 watercourses.  
In 1985, CDFG found about 7.5 miles of Pilarcitos Creek was available as spawning and rearing 
habitat (Bordenave and Ford 1985).  Stream substrate throughout the watershed is dominated by 
sand (PWA 2008).  The abundance of sand, from erodible granitic and sandy soils, results in poor 
spawning conditions in much of the watershed (PWA 2008). 

Old Stone Dam on Pilarcitos Creek, owned and operated by the San Francisco Public Utility 
Commission (SFPUC), blocks steelhead migration to historical IP habitat and is the upstream 
migration limit (Entrix Inc. 2006).  In 1960, CDFW staff estimated the steelhead run in Pilarcitos 
Creek at 50 to 100 individuals (Entrix Inc. 2006).    During the winter of 2011-12, CDFW conducted 
steelhead redd surveys at three reaches in the Pilarcitos Creek watershed including a 2.705 
kilometer reach on the mainstem of Pilarcitos Creek, a 2.815 kilometer reach in Arroyo Leon, and 
a 0.884 kilometer reach in an unnamed tributary to Pilarcitos (Jankovitz 2012).  Redds were 
observed in all three reaches: 3 redds (1.11 redds/kilometer) in Pilarcitos, 3 redds (1.07 
redds/kilometer) in Arroyo Leon, and 1 redd (1.13 redds/kilometer) in the unnamed tributary. In 
addition, a total of 4 steelhead adults were observed (2 in Pilarcitos Creek and 2 in Arroyo Leon). 
During the winter of 2012-13, only a small (0.51 kilometer) reach of the same unnamed tributary 
was sampled for redds; no redds or adult steelhead were observed (Jankovitz 2013). 
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Tributaries to Pilarcitos Creek, including Arroyo Leon, Mills, Madonna, Apanolio, Corinda Los 
Trancos, Albert Canyon, and Nuff Creeks, consist of approximately 21 stream miles.  In the mid-
1990s-early 2000s, multiple O. mykiss year classes were observed in all tributaries, except 
Madonna and Nuff Creeks where no O. mykiss have been observed (Becker and Reining 2008). 
 
In November 1995, sampling by electrofisher yielded the following ranges of steelhead densities:  
0-32 YOY fish/100 feet in Pilarcitos Creek; 0 YOY in Arroyo Leon; 12-37 YOY in Mills Creek; and 
29 YOY in Apanolio Creek (PWA 1996; 2008).  The ranges and observed densities for smolt-sized 
steelhead in Pilarcitos, Arroyo Leon, Mills, and Apanolio Creeks were:  0-22; 19; 10-26; and 23 
fish/100 feet, respectively (PWA 1996; 2008).   In 2000, 477 juvenile steelhead, which consisted 
primarily of YOY and age 1+ fish, were captured in two seasonal, on-channel reservoirs located 
in lower Arroyo Leon (Smith 2002).  The reservoirs were filled in spring to capture stream flow 
for irrigation during the dry season and then drained in winter, usually with the first significant 
storm.  Juvenile steelhead that reared in the reservoirs grew rapidly relative to steelhead that 
reared in upstream habitats.  Smith (2002) concluded the reservoir-reared fish produced a 
significant portion of the smolts in the drainage and their larger size increased their survival at 
sea. Since 2001, the dams have remained drained due to multiple regulatory concerns including 
potential negative impacts on steelhead passage.     
 
On Pilarcitos Creek, stream habitat and fish abundance generally increased upstream; the single 
sampled site on Apanolio Creek and the two lower sites on Mills Creek also had relatively high 
fish densities for the watershed (PWA 1996; 2008).  Overall, under current conditions, Pilarcitos 
Creek watershed has only modest steelhead habitat compared to other streams in San Mateo 
County and Santa Cruz County (PWA 1996; 2008). 
 

History of Land Use 
The Pilarcitos Creek watershed consists primarily of relatively rugged uplands vegetated with 
shrubs and grasslands.  The SFPUC owns a majority of the lands in the Upper Pilarcitos region 
and has stored water in two locations since 1910: Pilarcitos Lake behind Pilarcitos Dam, and a 
small, sediment-filled reservoir behind Old Stone Dam (PWA 2008).  Below the dams, the 
watershed includes a mix of public and private lands, including agricultural areas.  Public 
landowners include the Coastside County Water District, the City of Half Moon Bay, California 
State Parks, and the Sewer Authority Mid-Coastside.  Substantial portions of the watershed are 
protected from urban development by the Peninsula Open Space Trust and State Parks.  
Historically, upland portions of the watershed were cultivated for dry land crops, including small 
grains. 
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In 1992, failure of a debris dam downstream of the BFI Ox Mountain Landfill near Corinda Los 
Trancos Creek introduced massive amounts of sediment into Pilarcitos Creek.  Downstream of 
the mainstem confluence with Corinda Los Trancos Creek, the sediment destroyed habitat by 
covering riffles and filling pools, and by creating a flat and shallow sandy substrate (PWA 1996; 
2008).  
 

Current Resources and Land Management 
Approximately 400 acres of the floodplain and hillslope are cultivated for agriculture within the 
Pilarcitos Creek watershed (PWA 1996).  Grazing, water diversions, and urbanization also occur 
in the watershed.  The watershed is a source of drinking water for San Francisco Bay Area 
residents, and also supports recreational tourism.  Residential land uses are present along 
Highway 92 and Pilarcitos Creek and along Higgins Canyon Road and Arroyo Leon.  Major non-
agricultural facilities in the watershed include a cemetery, a landfill, and a quarry (Todd 
Engineers 2003).  
 
Public and private stakeholders have been intermittently working together since the mid-1990s 
as part of the Pilarcitos Creek Watershed Protection Project funded by CDFW and the San 
Francisco Regional Water Quality Control Board (SFRWQCB).  The Pilarcitos Creek Advisory 
Committee (PCAC) was formed to advise CDFG and the SFRWQCB with the 1996 Pilarcitos 
Creek Restoration Project.  In 1999, the San Mateo County Resource Conservation District became 
responsible for implementing the Restoration Project.    
 
Members of the PCAC and other stakeholders formed the Pilarcitos Creek Restoration 
Workgroup (Workgroup) to implement restoration and management actions in the watershed.  
The Workgroup, with funding and support from SFRWQCB and SFPUC, developed an 
Integrated Watershed Management Plan (IWMP).  The stated goal of the IWMP (PWA 2008) is to 
restore steelhead and other native plant and animal species in the riparian community while 
minimizing potential impacts to public health, water supply, and other beneficial uses and 
economic interests.  
 

Salmonid Viability and Watershed Conditions 
The following habitat indicators were rated Poor through the CAP process:  estuary, floodplain 
connectivity, hydrology, passage, habitat complexity, riparian vegetation, sediment transport, 
and water quality.  Recovery strategies will focus on improving these poor conditions as well as 
those needed to ensure population viability and functioning watershed processes. 
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Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Pilarcitos Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Estuary: Quality & Extent 
Outside of the San Francisco Bay, the Pilarcitos lagoon is one of the most impacted lagoon within 
the range of steelhead.  Within the Santa Cruz Mountains Diversity Stratum, the Pilarcitos lagoon 
is the only lagoon within an anadromous population known to go completely dry during the 
summer period (J. Ambrose, NMFS, personal observation, 2001).  Pilarcitos lagoon also lacks 
residual depth in spring, which significantly reduces or eliminates essential habitat for smolts 
where they can feed and acclimate to saltwater prior to entry to the ocean (PWA 2008).  Lagoons 
on California’s central coast have been extensively documented as superior rearing habitat for 
steelhead and can contribute a disproportionate total number of returning adults compared to 
stream habitats when conditions are even marginally suitable (Smith 1990; Bond et al. 2008).  The 
drying of the lagoon during the summer months and lack of residual depths in spring are 
significant limiting factors to the steelhead population in Pilarcitos Creek.   
 
In 2010, Wetlands and Water Resources Inc. et al. (2010) completed their Pilarcitos Lagoon Habitat 
Enhancement Feasibility Study.  Based on the extensive review of historical and current data, 
they concluded: “The conceptual model implies that substantial inherent limitations may exist 
for ‘enhancing’ lagoon conditions identified with other coastal stream mouths that are not 
geomorphically supported by this system. Steelhead habitat improvements compatible with the 
system as it currently exists may include placement of scour objects (e.g. large woody debris) to 
increase the depth and area of channel pools. Establishing fresh to brackish salinity gradients in 
the creek mouth to benefit smoltification of juvenile steelhead may be infeasible due to the 
channel’s location well above the tides. Improvement of steelhead passage conditions may 
potentially be improved by restricting the northward drift of the stream outlet along the beach, 
with an objective of prolonging critical outflows for smolts. Increased outflows during spring and 
fall months may also improve fish passage. Future opportunities for engineering better steelhead 
habitat may arise following natural catastrophic storm disturbance to the mouth.” 
 
Passage/Migration:  Mouth or Confluence and Physical Barriers 
Most fish passage impediments occur upstream of the confluence with Albert Canyon and 
mainstem Pilarcitos Creek.  The upper mainstem area has two dams owned and operated by the 
City of San Francisco.  The lower dam, known as Old Stone Dam, blocks access to 2.3 miles of 
potential spawning and rearing habitat.  The SFPUC is aware of the impediment that the two 
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dams present to steelhead passage through extensive correspondence with NMFS’ Office of Law 
Enforcement and North Central Coast Office staff.  Old Stone Dam is a 15 AF reservoir that is 
essentially full of sediment.  The primary use of Old Stone Dam is not to hold water, but rather 
to act as a diversion facility to divert water from the Pilarcitos watershed into Lower Crystal 
Springs Reservoir, which is operated by the San Francisco Water Department.  Above Old Stone 
Dam is Pilarcitos Reservoir, at the headwaters of Pilarcitos Creek, with a capacity of 3,091 AF.    
 
Smaller passage impediments are located on Apanolio and Arroyo Leon Creeks.  These 
impediments consist of instream diversion dams used for agriculture.  The dams on Arroyo Leon 
are currently non-operational and are believed not to pose a significant constraint to upstream 
migration.   
 
In addition, PWA (2008) concluded the morphology of the Pilarcitos lagoon presented a seasonal 
barrier to migrating steelhead into and out of the watershed.  During periods of limited stream 
flow, Pilarcitos Creek at the lagoon flows through a long sandy channel north and parallel to the 
beach.  With the lack of an impounded lagoon, flow in the broad sandy channel is often too 
shallow and therefore presents a migration impediment or increased predation risk for steelhead.   
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
Altered riparian conditions are common throughout much of the Pilarcitos Creek watershed, 
arising largely from urban and agricultural encroachment into riparian corridors and the 
intentional and unintentional establishment of non-native vegetation in the riparian zone.  Exotic 
plants that were introduced for landscaping dominate the valley floors, yet native species are still 
relatively common in riparian areas, especially in the upper reaches.  The health and diversity of 
riparian species deteriorate downstream due to the spread of invasive ornamentals.  Altered 
riparian areas change tree recruitment rates and the quality of instream habitat forming features.   
 
Sediment Transport:  Road Density 
High levels of instream fine sediment and turbidity likely impair steelhead spawning and rearing 
success within the Pilarcitos Watershed.  Pilarcitos Creek is considered impaired by high instream 
sediment conditions; Rich (1994) documented poor salmonid spawning substrate conditions 
throughout the watershed.  PWA (1996) reported sediment yield estimates (from other studies) 
for Pilarcitos Creek that ranged from 425 tons/square mile/year in one study with another study 
estimating sediment yield ranging between 80 and 5,570 tons/square mile/year.  PWA (2008) 
reported information from other studies indicating the two primary sources of sediment are from 
Apanolio Creek and the Upper Pilarcitos Creek below Old Stone Dam.  Sources contributing to 
the altered sediment transport include agricultural and road-related erosion. 
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Water Quality:  Turbidity or Toxicity  
Steelhead survival within Pilarcitos Creek is likely poor due to impaired water quality.  PWA 
(1996) noted there were little data available on water quality; however, predicted pollutants may 
include leachate from the Ox Mountain Landfill, fertilizers and pesticides used for agriculture, 
and hydrocarbons and heavy metals from highways and roads.  According to PWA (2008), water 
quality monitoring by the San Mateo County Public Health and Environmental Protection 
Division and Monterey Bay Sanctuary Citizen Watershed Monitoring Network (Network) show 
consistently high fecal coliform counts compared to other coastal streams.  The Network data also 
indicate trace metals, nitrates, and suspended sediment concentrations were elevated periodically 
from 2003 to 2006.  Estuarine water quality is further impaired from equestrian use in the upper 
reaches of the estuary where trails used by horseback riders are present. 
 
Velocity Refuge:  Floodplain Connectivity  
The dysfunctional riparian habitat present today in the Pilarcitos watershed is primarily due to 
poor agricultural practices, urbanization, and the associated effects of channel confinement and 
altered hydrology, which have caused widespread riparian encroachment, channel degradation, 
and floodplain/stream channel disconnection.  The overall degraded condition is expected to 
persist in the watershed.   
 
Hydrology:  Baseflow and Passage Flows 
According to PWA (1996; 2008), streamflow in Pilarcitos Creek is reduced by dam and water 
diversions and groundwater pumping adjacent to the creek.  Low flows can degrade fish habitat 
and impede adult and juvenile migration.  During dry years, there is not enough flow to transport 
even fine sand from the various creeks in the watershed.  As a result, pools fill in and the coarser 
substrate is buried.  Losing these habitats reduces rearing space and degrades food production 
areas.  Within Pilarcitos Creek, the issues of water use and streamflow are complicated by the 
number of water users, the questionable legality of the various water diversions, the economics 
and politics related to water use, and the lack of coordination between users.  However, since 
2006, the SFPUC has implemented perennial releases from Pilarcitos and Stone dams of 
approximately 1.5 cfs or more.  The increased flow releases have extended dry season surface 
flows in the mainstem substantially compared with previous conditions. 
 
PWA (2008) reported that the impacts from hydro-modification are likely greatest in Lower 
Pilarcitos and Corinda Los Trancos.  Increasing residential development in Half Moon Bay 
increases the impervious surface area in the lower watershed, increasing the amount of runoff.  
Lower Pilarcitos is particularly susceptible to impacts from hydro-modification because of local 
geological conditions that lead to predominantly sand as the main channel substrate. 
 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Pilarcitos Creek 973



 
 

Landscape Patterns:  Agriculture, Timber Harvest, and Urbanization 
Major landscape disturbance within the Pilarcitos system is associated with agricultural 
development along the Pilarcitos Creek mainstem and urbanization concentrated around the 
Pilarcitos/Arroyo Leon confluence.  The steeper upper portions of the watershed are relatively 
undisturbed, except for the Ox Mountain landfill located above Corrinda Los Trancos Creek.  
 
Habitat Complexity:  Large Wood and Shelter 
Stream substrate throughout the watershed is dominated by sand, even at the best locations 
(PWA 1996).  Sand dominates the substrate composition of pools and runs, limiting pool extent 
and depth and aquatic insect abundance.  Substrate conditions, combined with a lack of instream 
structure in Pilarcitos, significantly impair summer rearing and overwintering conditions.  Wood 
that enters the channel and acts to form instream structure is routinely removed by streamside 
residents.  PWA (1996) reported that stream bank erosion is pervasive throughout the watershed 
due to channel incision.  Channel incision and subsequent bank erosion has led to increased bank 
hardening that impairs undercut bank formation and limits growing space for riparian 
vegetation. 
 
Viability:  Density, Abundance, and Spatial Structure 
As discussed previously in within the Steelhead Abundance and Distribution section, the density 
and abundance of steelhead within the Pilarcitos Creek population area are reduced from 
historical estimates.  However, small numbers of steelhead continue to persist throughout most 
tributaries. 
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High (See 
Pilarcitos Creek CAP Results).  Recovery strategies will likely focus on ameliorating High rated 
threats; however, some strategies may address Medium and Low threats when the strategy is 
essential to recovery efforts.  
 
Agriculture 
Approximately 400 acres of floodplain and hillslope are cultivated for agriculture within the 
Pilarcitos Creek watershed (PWA 1996).  Topsoil eroded from farmed areas by sheet erosion is 
transported into Pilarcitos Creek.  Agricultural land is located immediately adjacent to much of 
mainstem Pilarcitos Creek, and riparian buffers, in many locations, are severely limited in quality 
and width.  In these areas, sediment contribution from agricultural practices is likely very high.  
Agricultural practices may also degrade water quality in the creek due to the use of various 
herbicides and pesticides.  
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Channel Modification 
Bank erosion rates increase where riparian vegetation has been removed for agricultural land 
reclamation (PWA 1996).  Bank stabilization practices, which lock the stream channel in place, are 
commonly used in Pilarcitos Creek to prevent the stream channel from meandering.  In Pilarcitos 
Creek, stream bank stabilization and channelization measures have simplified instream habitat 
complexity and disconnected some stream channels from their floodplains.  PWA (1996) 
documented a major shift in channel morphology in Pilarcitos Creek from 1943-1980 as evidenced 
by loss of channel sinuosity.  Channel meanders present in 1943 were straightened for agricultural 
reclamation by 1956, and these locations are now experiencing bank erosion as the channel 
attempts to re-establish a natural meander pattern. As a result of channel modification, riparian 
condition throughout urbanized and agricultural portions of the watershed is generally poor, 
with lower densities of shade producing trees and a higher proportion of non-native species. 
 
Disease/Predation/Competition 
Exotic vegetation is present throughout many of the stream reaches in Pilarcitos Creek.  PWA 
(1996) reported invasive non-native plant species were displacing and out-competing native 
vegetation in most areas of the watershed.  Of particular concern were infestations of eucalyptus, 
German ivy, pampas grass and French broom.  German ivy is considered the most invasive and 
problematic species in the riparian corridors of the watershed.  German ivy has spread 
throughout much of the watershed and is especially prevalent along Pilarcitos Creek and Arroyo 
Leon. 
 
Residential and Commercial Development 
The 2010 census estimated the population within Pilarcitos Creek at over 5,701 individuals.  
Fifteen percent of the watershed has a housing density higher than 1 unit per 20 acres (NMFS 
GIS), with the majority of the development located in the lower portion of the watershed or along 
the mainstem of Pilarcitos Creek.  This proximity of residential development is indicative of a 
modified stream system and impaired instream conditions.  The level of development has 
increased the impervious surface area within the watershed, impacting hydrology as well as the 
pollutant level within the aquatic environment, and impairing instream conditions (passage, 
instream habitat, hydrology, and floodplain connection) necessary for the support of a robust 
steelhead population.   
 
Sediment Transport:  Road Density 
Road networks within the Pilarcitos watershed are largely paved systems associated with urban 
development, rather than the large unpaved systems common to other watersheds with high 
levels of logging and rural growth.  As a result, much of the impact resulting from roads relates 
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to road-borne pollution (e.g., oils, urban runoff, etc.) in addition to sediment from road 
maintenance practices and their direct delivery into the aquatic system.  Furthermore, paved 
roads represent a significant portion of the total impervious surface within the basin, and likely 
influence storm flow intensity and duration during winter.  Paved and some unpaved roads 
parallel many of the waterways within Pilarcitos Creek and impinge on channel migration.  The 
headwaters of upper Pilarcitos Creek are relatively rural in nature and are characterized by low 
to moderate road densities.  Road densities are lowest in upper Pilarcitos on lands owned and 
managed by the City of San Francisco. 
 
Severe Weather Patterns 
Drought conditions within the Pilarcitos Creek watershed may exacerbate low summer flows 
already strained by existing water diversions and groundwater pumping.  Although flows in 
lower Pilarcitos Creek have improved recently due to increased flow releases by the SFPUC, 
future severe droughts coupled with ongoing reliance on wells for irrigation could result in 
significant channel dryback.   
 
Extreme rainfall events could transport significant sediment from upslope locations into the 
stream environment.  The watershed is comprised of highly erodible geology.  When eroded and 
deposited in stream channels, the fine sediment likely impacts steelhead spawning and rearing 
habitats.  Changing and improving land use practices could lower sediment yield rates following 
future flooding events.  However, most of the instream habitat in the watershed is currently 
considered impaired and additional flooding events could slow the recovery rate of instream 
habitat conditions.  
 
Water Diversion and Impoundment 
Aquatic conditions in Pilarcitos Creek are adversely affected by water management operations.  
The Pilarcitos Creek watershed has been designated by the State Water Resources Control Board 
as fully appropriated during the period of June 1 to October 31.  These water management 
operations block steelhead passage, limit migration periods, and alter hydrology and instream 
habitat, and are likely the most significant limiting factor for salmonids in the watershed.  
Diversions by the City of San Francisco and others in the upper portion of the watershed, in 
combination with pumping of the aquifer from streamside wells, significantly reduce streamflow 
and de-water summer rearing habitat for juvenile steelhead.  In upper Pilarcitos, there is a 
concentration of many large diversions that impair downstream habitat including some of the 
best potential rearing habitat in the upper watershed.  Lower Pilarcitos Creek is dry on average 
59 days of the year, and flows are often too low to transport fine sediment out of the system (PWA 
1996). In Arroyo Leon diversions are concentrated in the lower portion of the watershed, allowing 
sufficient summer rearing habitat to persist in upper Arroyo Leon and Mill Creek. 
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The impact of diversions is significant to both the flowing stream as well as the estuary.  Properly 
functioning estuaries can provide exceptional growth and rearing conditions for juvenile 
steelhead (Smith 1990; Bond et al., 2008).  The Pilarcitos estuary is the only estuary utilized by 
steelhead between the Golden Gate and Salinas River estuary known to go completely dry in 
most summers, and the source of the desiccation is believed to be due to upstream water 
diversions and diversion from streamside wells. 
 

Limiting Stresses, Lifestages, and Habitats 
Threat and stress analysis within the CAP workbook suggests threats impacting juvenile, smolt, 
and adult lifestages are likely most limiting steelhead productivity in the Pilarcitos Creek 
watershed.  Water quantity is inadequate for a significant proportion of the stream reaches 
historically supporting steelhead, and is largely a result of direct and near stream water 
diversions that reduce or eliminate migration, spawning, and rearing opportunities.  
Additionally, migration, spawning, and rearing habitats are poor throughout most of the year 
within the channelized stream reaches and estuary, as a result of poor canopy cover (elevated 
water temperatures), high rates of sediment input (reduced pool volumes and feeding areas) and 
urban/agricultural effluent entering the aquatic environment (excess macrophyte growth and 
increased toxin load).  Adults and smolts likely encounter poor migratory habitat (e.g., little 
holding pools, excess flow velocity) throughout the same channelized mainstem reaches. 
 

General Recovery Strategy 
Passage Above Old Stone Dam 
The stream habitat located above Old Stone Dam historically provided steelhead spawning and 
rearing habitat.  The habitat above Old Stone Dam to Pilarcitos Reservoir is filled with high levels 
of fine sediment but this could likely be flushed downstream with dam removal and higher flow 
releases from Pilarcitos Reservoir.  Facilitating sediment transport could improve spawning 
conditions below Old Stone Dam where the channel is entrenched and adequate spawning 
habitat is limited due to sediment retention at the dam. 
 
Minimize Diversions and Diversion Effects  
Diversions, both from near stream wells and from Pilarcitos Reservoir, adversely impact all 
steelhead lifestages.  No further studies are needed to document the effects of diversion 
operations downstream of the reservoir.  Any future studies should establish minimum flow 
requirement for all salmonid lifestages in Pilarcitos Creek.  Additional efforts should be directed 
at developing off-channel storage facilities to divert water during the winter high flow period in 
exchange for leaving water instream during the summer low flow period.  Efforts to coordinate 
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timing of water diversions by all water users, use other sources of water for agricultural 
operations (such as tertiary treated waste water), and minimum diversion out of the watershed 
into Crystal Springs Reservoir (San Mateo Creek watershed) should also be pursued.   
 
Address Channelization to Improve Habitat Fragmentation 
The distribution of properly functioning aquatic habitat within the watershed is 
interrupted/disconnected by urban and agricultural land disturbance.  The lower and middle 
portion of the watershed is impacted by urbanized landscapes and channelized stream reaches, 
which offer little functional habitat for migrating, rearing or spawning steelhead.  Reconnecting 
existing floodplain habitat within select sections of these streams would re-establish a critical 
limiting factor which would benefit all steelhead lifestages. 
 
Improve Riparian Function and Composition 
Poor riparian habitat is likely limiting steelhead productivity throughout many sections of the 
Pilarcitos Creek watershed.  Improving riparian habitat function and composition by out-sloping 
channelized stream banks (widening riparian zones), removing exotic vegetation, and planting 
native species would improve canopy cover and water quality, and ultimately improve LWD 
recruitment and the volume of wood-related cover in the stream channel. 
 
Improve Instream Habitat Quality and Quantity 
Addressing riparian conditions alone is unlikely to solve the poor instream habitat conditions 
prevalent throughout much of the watershed.  While improved riparian function will increase 
wood recruitment into streams to some extent in the future, the degree of urban and agricultural 
interface present within the Pilarcitos Creek watershed, and the effect this interface has on 
recruitment of wood from upslope sources, suggests that further restoration measures will be 
required to fix the current scenario.  Recovery actions should focus on improving spawning 
habitat through gravel augmentation projects; standard log/boulder habitat structures can 
effectively increase holding and rearing habitat. 
 
Investigate and Address Sediment Sources 
Elevated instream sediment levels are a common problem throughout the watershed.  Restoration 
actions should focus on identifying and prioritizing current sediment sources within the basin.  
High priority sites should receive initial restoration funding. 
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        CCC Steelhead Pilarcitos Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 
  

Adults 
  

Condition 
  

Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100m) 

Poor 

Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100m) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-Km 
or <16 IP-Km 
accessible* 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

73% of historical 
IP currently 
accessible 

Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?69% Density 
rating "D" 
across IP-km 

Poor 
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km 
or <16 IP-km 
accessible* 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Poor 

2 
  

Eggs 
  

Condition 
  

Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

>17% (0.85mm) 
and >30% 
(6.4mm) 

Poor 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

<50% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100m) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100m) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

<50% of 
streams/ IP-km 
(>40% average 
primary pool 
frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
>5 
Diversions/10 IP 
km 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

<50% of IP-km 
or <16 IP-km 
accessible 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

73% of historical 
habitat 
accessible 

Fair 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy; 
>85% where 
coho IP 
overlaps) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy; 
>85% where 
coho IP 
overlaps) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy; 
>85% where 
coho IP 
overlaps) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy; 
>85% where 
coho IP 
overlaps) 

54% of streams/ 
IP-km (>70% 
average stream 
canopy; >85% 
where coho IP 
overlaps) 

Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

<50% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km (<20 
C MWMT) 

50 to 74% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) 

>90% IP km 
(<20 C MWMT) 

75 to 89% IP-km 
(<20 C MWMT) Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Fair 

    
Size 
  

Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

    Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

50-74% of 
Historical Range Fair 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100m) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100m) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

<50% of 
streams/ IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 

73% of historical 
IP-km currently 
accessible 

Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

<50% of 
streams/ IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 
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5 
  

Smolts 
  

Condition 
  

Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Poor 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

<50% of 
streams/ IP-km 
(>80 stream 
average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
>5 
Diversions/10 IP 
km 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Poor 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

2.6% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

>30% of 
Watershed in 
Agriculture 

Poor 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

>21% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

Fair 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

1.7 
Miles/Square 
Mile 

Good 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

2.0 
Miles/Square 
Mile 

Poor 
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CCC Steelhead Pilarcitos Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Very High High Very High Very High Very High Medium Very High 
2 Channel Modification High Medium Very High Very High Very High Low Very High 
3 Disease, Predation and Competition High Low Low Medium Medium Low Medium 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

5 
Fire, Fuel Management and Fire 
Suppression Medium Medium Medium Medium Medium Low Medium 

6 Fishing and Collecting Not Specified Not Specified Low Not Specified Not Specified Not Specified Low 
7 Livestock Farming and Ranching Medium Low Medium Medium Medium Low Medium 
8 Logging and Wood Harvesting  Not Specified Not Specified Not Specified Not Specified Not Specified  
9 Mining Medium Low Medium Medium Medium Low Medium 

10 Recreational Areas and Activities Medium Low High Medium Very High Low High 
11 Residential and Commercial Development High Medium High Very High High Low Very High 
12 Roads and Railroads High High High High High Low High 
13 Severe Weather Patterns High High Very High Very High Very High High Very High 
14 Water Diversion and Impoundments Medium Low Very High Very High Very High High Very High 

 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Pilarcitos Creek 989



Pilarcitos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

PilC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

PilC-CCCS-
1.1.1.1 Action Step Estuary

Work with SWRCB to ensure all permitted diversions are in compliance with water 
diversion permit obligations and all other applicable laws. 2 10

CDFW, Coastside County 
Water District, Farm Bureau, 
NMFS, Private Landowners, 
SWRCB

PilC-CCCS-
1.1.1.2 Action Step Estuary

Encourage State Parks to construct an equestrian crossing or reroute equestrian 
trails away from the lagoon. 3 10 CDFW, NMFS, State Parks

State Parks has received written correspondence 
from NMFS regarding concerns over adverse impacts 
to water quality resulting from at least one equestrian 
crossing on Pilarcitos lagoon.

PilC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

PilC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Encourage willing landowners to restore historical floodplains or offchannel habitats 
through conservation easements, etc. 2 100

Coastside County Water 
District, County of San Mateo, 
Private Landowners

PilC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats. 2 100

Coastside County Water 
District, County of San Mateo, 
Private Landowners

PilC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Evaluate undeveloped and developed floodplain property for potential function and 
conservation easement and/or acquisition potential. 2 100

Coastside County Water 
District, County of San Mateo, 
POST, Private Landowners, 
San Mateo RCD, SFPUC

PilC-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Initiate assessment of floodplain habitats in the watershed and prioritize according to 
development risk and habitat condition and function. 2 10

Coastside County Water 
District, County of San Mateo, 
Farm Bureau, POST, San 
Mateo RCD, Sewer Authority 
Mid-Coastside, SFPUC

PilC-CCCS-
2.1.1.5 Action Step

Floodplain 
Connectivity Minimize future urban development in floodplains or offchannel habitats 1 100

County of San Mateo, FEMA, 
USACE

Maintenance of the ecological function provided by 
these areas is very important to maintaining water 
quality and the overall viability of the remaining 
Pilarcitos steelhead population.  Very few of these 
areas likely remain in a functional and undeveloped 
state in the watershed.  Protection of these remaining 
areas can serve as a nucleus for expanding future 
restoration actions designed to enhance, restore, and 
create these important habitat features.

PilC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

PilC-CCCS-
3.1.1.1 Action Step Hydrology

Promote off-channel storage to reduce impacts of water diversion (e.g. storage 
tanks for rural residential users). 2 10

CDFW, City of Half Moon Bay, 
Farm Bureau, POST, Private 
Landowners, SFPUC, 
SWRCB, Trout Unlimited

Promoting these type of projects will require a 
sustained effort to target willing landowners in critical 
stream reaches.   

PilC-CCCS-
3.1.1.2 Action Step Hydrology

Promote conjunctive use of water whenever possible to maintain or restore 
steelhead habitat. 2 40

City of Half Moon Bay, 
Coastside County Water 
District, Farm Bureau, POST, 
Private Landowners, SWRCB

Highlighting these issues will likely require the 
development of MOAs between water users.

PilC-CCCS-
3.1.1.3 Action Step Hydrology

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for steelhead throughout the watershed.  2 10

CDFW, Coastside County 
Water District, Farm Bureau, 
NMFS, POST, Private 
Landowners, San Mateo RCD, 
SWRCB

Some efforts have been made by SFPUC to evaluate 
instream flow requirements in the upper reaches of 
Pilarcitos below Old Stone Dam.  This information can 
be leveraged in a larger watershed wide evaluation.

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Pilarcitos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PilC-CCCS-3.2 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
PilC-CCCS-
3.2.1

Recovery 
Action Hydrology Improve flow conditions 

PilC-CCCS-
3.2.1.1 Action Step Hydrology

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 2 20

CDFW, NMFS, RWQCB, 
SWRCB

PilC-CCCS-
3.2.1.2 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition for change of use (California Water Code §1707). 2 100

CDFW, Coastside County 
Water District, Farm Bureau, 
POST, Private Landowners, 
San Mateo RCD, SFPUC, 
SWRCB

Significant oversight by regulatory agencies may be 
required to ensure successful program 
implementation.  Implementation and outreach is 
anticipated to occur over the entire 100 year recovery 
horizon due to the large number of diversions in the 
watershed.

PilC-CCCS-
3.2.2

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

PilC-CCCS-
3.2.2.1 Action Step Hydrology

Work with partner agencies so that patterns of water runoff, including surface and 
subsurface drainage, should match, to the greatest extent possible, the natural 
hydrologic pattern for the watershed in timing, quantity, and quality. 2 20

CDFW, NMFS, RWQCB, 
SWRCB Action is considered In-Kind

PilC-CCCS-
3.2.2.2 Action Step Hydrology

Work with SWRCB and landowners to improve over summer survival of juveniles by 
re-establishing summer baseflows (from July 1 to October 1) in rearing reaches that 
are currently impacted by water use. 1 10

CDFW, NMFS, POST, San 
Mateo County, SFPUC, 
SWRCB Action is considered In-Kind

PilC-CCCS-
3.2.2.3 Action Step Hydrology

Work with SWRCB and landowners to maintain or re-establish natural flow regimes 
for smolt migration if determined to be limiting during all water years. 3 20

CDFW, NMFS, POST, Private 
Landowners, SFPUC, SWRCB

Identify critical passage areas and modeling of 
potential flow solutions during April and May to ensure 
smolts are able to access the ocean.  Likely most 
limiting during drought periods.

PilC-CCCS-
3.2.2.4 Action Step Hydrology Support SWRCB in regulating the use of streamside wells and groundwater. 1 100

Coastside County Water 
District, NMFS, POST, 
SWRCB

Initial focus should be directed at wells located in the 
lower portion of the watershed (such as golf course 
wells adjacent to the estuary).

PilC-CCCS-
3.2.2.5 Action Step Hydrology

Request SWRCB review and/or modify water use based on the needs of steelhead 
and authorized diverters. 2 100

CDFW, Coastside County 
Water District, County of San 
Mateo, Farm Bureau, NMFS, 
POST, Private Landowners, 
SFPUC, SWRCB

The SWRCB should be solicited as quickly as 
possible.  The 100 year duration indicates that this 
program should continue throughout the life of the 
recovery plan.  Initial focus should be directed at 
water releases below Old Stone Dam.

PilC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

PilC-CCCS-
5.1.1.1 Action Step Passage

Develop a sediment budget and evaluate the best alternative for addressing 
sediment behind Old Stone Dam. 2 3

CDFW, NMFS, RWQCB, 
SFPUC

PilC-CCCS-
5.1.1.2 Action Step Passage Remove Old Stone Dam. 2 5

CDFW, NMFS, RWQCB, 
SFPUC

PilC-CCCS-
5.1.2

Recovery 
Action Passage Rehabilitate and enhance passage into tributaries (aggradation/degradation)

PilC-CCCS-
5.1.2.1 Action Step Passage

Reconstruct lower vortex weir on Arroyo Leon just upstream from Mills Creek 
confluence. 3 5

CDFW, NMFS, Private 
Landowners, San Mateo RCD

Project will entail replacing dislodged boulders and 
constructing a more stable grade control structure 
downstream of a driveway weir. 

PilC-CCCS-
5.1.2.2 Action Step Passage Remediate passage conditions at the Mills Creek Historic Bridge. 3 5

CDFW, County of San Mateo, 
NMFS, San Mateo RCD, State 
Parks

Modifications at this site will provide adult steelhead 
passage past the historic bridge to at least one mile of 
spawning and rearing habitat upstream (PWA 2008). 
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Pilarcitos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PilC-CCCS-
5.1.2.3 Action Step Passage Remediate passage barriers on Apanolio Creek. 3 5 CDFW, Corps, NMFS

An evaluation of the upstream habitat should be 
initiated prior to any additional analysis regarding 
passage at this site.  Numerous efforts to 
conceptually address adult passage have already 
occurred in this watershed.  Implementation of these 
efforts has not been successful due to a variety of 
issues, including landowner concerns over water 
rights.  Additional efforts should carefully weigh the 
relative benefits to expending additional time and 
effort in Apanolio compared to other more pressing 
issues adversely affecting the steelhead fishery in the 
watershed.

PilC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelter ratings

PilC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Identify historical salmonid habitats lacking in channel complexity, and promote 
restoration projects designed to create or restore complex habitat features that 
provide for localized pool scour, velocity refuge, and cover. 2 5 San Mateo RCD, State Parks

PilC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Install or enhance existing LWD, boulders, and other instream features to increase 
habitat complexity and improve pool frequency and depth. 2 20

CDFW, Coastside County 
Water District, County of San 
Mateo, Farm Bureau, POST, 
Private Landowners, San 
Mateo RCD, SFPUC

Stream surveys are required in order to determine 
areas and quantity and types of enhancement 
structures necessary to obtain properly functioning 
instream conditions for complexity.

PilC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity Allow native trees in riparian areas to age, die, and recruit into the stream naturally. 2 100

Coastside County Water 
District, County of San Mateo, 
Farm Bureau, POST, Private 
Landowners, SFPUC

This recommendation will likely be highly controversial 
along the lower mainstem of Pilarcitos Creek due to 
the intensive agricultural and residential development 
along the riparian corridor.

PilC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Do not remove woody material from the stream channel without consultation and 
approval from a fishery biologist with experience working in small, Central California 
Coastal streams. 2 60

County of San Mateo, San 
Mateo RCD

PilC-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity Initiate stream surveys according to CDFW  habitat typing protocol. 2 3

CDFW, Coastside County 
Water District, Farm Bureau, 
POST, San Mateo RCD, 
Sewer Authority Mid-Coastside, 
SFPUC

PilC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

PilC-CCCS-
7.1.1.1 Action Step Riparian

Encourage the cultivation and availability of locally indigenous riparian plants for use 
in restoration and bank stabilization. 3 100

CDFW, Corps, County of San 
Mateo, Farm Bureau, POST, 
RWQCB, San Mateo RCD

PilC-CCCS-
7.1.1.2 Action Step Riparian Target Cape Ivy in the lower portion of the watershed for removal. 3 10

County of San Mateo, Farm 
Bureau, POST, Private 
Landowners, San Mateo RCD

Ivy removal will likely require a sustained long term 
effort in order to control its spread in the watershed.

PilC-CCCS-
7.1.1.3 Action Step Riparian

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers. Work cooperatively with land trusts, and San Mateo 
RCD to establish conservation easements, setbacks, and riparian buffers on 
agricultural areas and urban areas. 2 100

County of San Mateo, POST, 
San Mateo RCD, SFPUC

PilC-CCCS-
7.1.1.4 Action Step Riparian

Encourage development and implementation of a program similar to the County of 
Santa Cruz’s Integrated Vegetation Management Plan for Roads Near Perennial 
Waters regarding roadside maintenance activities to discourage or eliminate 
unwanted vegetation and promote desirable (native) vegetation. 2 20 County of San Mateo

PilC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Pilarcitos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PilC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

PilC-CCCS-
11.1.1.1 Action Step Viability

Conduct periodic, standardized spawning surveys to estimate adult abundance in 
the watershed. 3 20

CDFW, Coastside County 
Water District, County of San 
Mateo, POST, Sewer Authority 
Mid-Coastside, SFPUC, State 
Parks

Assessment methods should comport to those in the 
Coastal Monitoring Program.  Assumption that 
surveys would be episodic based on a regional 10 
percent sampling design (GTRS) consisting primarily 
of redd surveys.

PilC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
12.1.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

PilC-CCCS-
12.1.1.1 Action Step Agriculture

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage increased involvement and 
support existing landowners who conduct operations in a manner compatible with 
CCC steelhead recovery priorities. 3 100

Coastside County Water 
District, Farm Bureau, NRCS, 
Private Landowners, San 
Mateo RCD, SFPUC

PilC-CCCS-
12.1.1.2 Action Step Agriculture

Promote agricultural practices that protect and restore CCC steelhead habitat by 
working with the agricultural community. 2 100

NRCS, RWQCB, San Mateo 
RCD

PilC-CCCS-
12.1.1.3 Action Step Agriculture

Minimize future agricultural development and promote agricultural practices on 
existing activities that protect and restore habitats for CCC steelhead. 1 100

County of San Mateo, San 
Mateo RCD

PilC-CCCS-
12.1.2

Recovery 
Action Agriculture Prevent alterations to sediment transport (road condition/density, dams etc.)

PilC-CCCS-
12.1.2.1 Action Step Agriculture

Encourage the NRCS, RCDs, and other appropriate organizations to increase the 
number of landowners participating in sediment reduction planning and 
implementation. 2 100

Coastside County Water 
District, County of San Mateo, 
Farm Bureau, NRCS, San 
Mateo RCD, State Parks

PilC-CCCS-
12.1.2.2 Action Step Agriculture

Complete Farm Conservation Plans that address sediment source reduction, 
riparian habitat, forest health, and restoration. 3 30

County of San Mateo, Farm 
Bureau, NRCS, POST, San 
Mateo RCD, SFPUC

PilC-CCCS-
12.1.2.3 Action Step Agriculture

Work with landowners to assess and address erosion control measures throughout 
the winter period. 2 100

NRCS, RWQCB, San Mateo 
RCD

This effort is anticipated to occur over the life of the 
recovery plan.

PilC-CCCS-
12.1.2.4 Action Step Agriculture Continue the use of cover crops in agriculture fields. 3 100

Farm Bureau, NRCS, 
RWQCB, San Mateo RCD

PilC-CCCS-
12.1.2.5 Action Step Agriculture

Establish appropriately sized and properly functioning riparian buffers adjacent to 
watercourses that have a potential to deliver sediment to spawning and rearing 
habitat. 2 10

Caltrans, City of Half Moon 
Bay, County of San Mateo

Properly sized riparian buffers will result in significant 
improvements to instream conditions.  This 
recommendation should continue into perpetuity.

PilC-CCCS-
12.2 Objective Agriculture Address the inadequacies of existing regulatory mechanisms
PilC-CCCS-
12.2.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

PilC-CCCS-
12.2.1.1 Action Step Agriculture

Promote adequate monitoring and enforcement of existing conservation easements 
in the watershed to ensure compliance with stated easement goals and habitat 
targets. 3 100 Land Trusts, POST

PilC-CCCS-
12.2.1.2 Action Step Agriculture

Implement programs to purchase land/conservation easements to encourage the re-
establishment and/or enhancement of natural riparian communities. 3 50

Landtrusts, Private 
Landowners

PilC-CCCS-
12.2.1.3 Action Step Agriculture

Discourage San Mateo County from rezoning designated open space to other land 
uses. 3 20 NMFS, County of San Mateo

PilC-CCCS-
12.2.1.4 Action Step Agriculture

Coordinate with the agencies that authorize conversions to discourage conversion of 
open space. 2 100

City of Half Moon Bay, County 
of San Mateo, POST

PilC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to watershed hydrology

PilC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Conduct restoration activities that restore channels, floodplains and meadows to 
extend the duration of the summer flow and provide refuge from high winter flows. 1 20

County of San Mateo, NMFS, 
San Mateo RCD

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Pilarcitos Creek 993



Pilarcitos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PilC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 3 100

City of Half Moon Bay, County 
of San Mateo, POST, Private 
Landowners, San Mateo RCD

PilC-CCCS-
13.1.1.3 Action Step

Channel 
Modification Avoid or minimize the effects of flood control project on steelhead habitat. 2 100

City of Half Moon Bay, Corps, 
County of San Mateo

PilC-CCCS-
13.1.1.4 Action Step

Channel 
Modification

Where feasible, remove obsolete bank stabilization structures from the channel 
which contribute to channel incision and reduced habitat complexity. 3 100

Caltrans, City of Half Moon 
Bay, Corps, County of San 
Mateo, NRCS, POST, SFPUC

PilC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

For riparian roads, promote road relocation as a preferred alternative to bank 
stabilization. 2 100

Caltrans, County of San Mateo, 
Farm Bureau, San Mateo RCD

PilC-CCCS-
13.1.1.6 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 2 100

Caltrans, City of Half Moon 
Bay, Coastside County Water 
District, County of San Mateo, 
NRCS, POST, Private 
Landowners, San Mateo RCD

PilC-CCCS-
13.1.1.7 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. carefully evaluate feasibility 
where critical infrastructure is located) for bank hardening projects. 2 100

Caltrans, CDFW, City of Half 
Moon Bay, County of San 
Mateo, NRCS, POST, San 
Mateo RCD, Santa Clara 
Valley Water District, SFPUC

PilC-CCCS-
13.1.1.8 Action Step

Channel 
Modification

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities. 2 5

City of Half Moon Bay, Corps, 
County of San Mateo, San 
Mateo RCD

PilC-CCCS-
13.1.1.9 Action Step

Channel 
Modification

Discourage stabilization projects which will lead to additional instability either up- or 
downstream. 2 100

Caltrans, CDFW, City of Half 
Moon Bay, Coastside County 
Water District, Farm Bureau, 
NRCS, POST, RWQCB, San 
Mateo RCD, Sewer Authority 
Mid-Coastside, SFPUC, State 
Parks

PilC-CCCS-
14.1 Objective

Disease
/Predation
/Competition

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
14.1.1

Recovery 
Action

Disease
/Predation
/Competition Prevent or minimize reduced density, abundance, and diversity

PilC-CCCS-
14.1.1.1 Action Step

Disease
/Predation
/Competition Identify the extent of eucalyptus and the consequences of removing stands. 3 10

County of San Mateo, NMFS, 
San Mateo RCD

PilC-CCCS-
14.1.1.2 Action Step

Disease
/Predation
/Competition

Initiate eucalyptus removal in areas where benefits to properly functioning conditions 
are anticipated. 3 10

Coastside County Water 
District, County of San Mateo, 
POST, San Mateo RCD, 
SFPUC, State Parks

Many of the stands in the watershed are well 
established.  Removal will likely require significant 
community outreach.  Eucalyptus control and planning 
was recommended in the Pilarcitos Integrated 
Watershed Management Plan. 

PilC-CCCS-
21.1 Objective Recreation

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
21.1.1

Recovery 
Action Recreation

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

PilC-CCCS-
21.1.1.1 Action Step Recreation

Recreational trails should be set back from the creek and built to reduce erosion and 
minimize stream crossings. 3 10

County of San Mateo, State 
Parks

An evaluation of trails should be conducted in order to 
prioritize efforts.

PilC-CCCS-
21.1.1.2 Action Step Recreation Eliminate horse access to creeks for watering or at fords. 3 5 San Mateo RCD, State Parks

An equestrian bridge for lower Pilarcitos was 
identified as a potential restoration project by PWA 
(2008).
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Pilarcitos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PilC-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

PilC-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 2 100

Caltrans, City of Half Moon 
Bay, Coastside County Water 
District, County of San Mateo, 
POST, San Mateo RCD

PilC-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

PilC-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

Avoid or minimize new development within riparian zones and the 100 year 
floodprone zones. 1 100

City of Half Moon Bay, County 
of San Mateo, FEMA

PilC-CCCS-
22.1.3

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to watershed hydrology

PilC-CCCS-
22.1.3.1 Action Step

Residential
/Commercial 
Development

New development should minimize storm-water runoff, changes in duration, or 
magnitude of peak flow. 2 100

Caltrans, City of Half Moon 
Bay, County of San Mateo, 
RWQCB

This is a standard business practice for larger 
development projects.  The same standards should 
apply to all new projects.

PilC-CCCS-
22.1.3.2 Action Step

Residential
/Commercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 100

Caltrans, City of Half Moon 
Bay, County of San Mateo, 
RWQCB

PilC-CCCS-
22.1.4

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

PilC-CCCS-
22.1.4.1 Action Step

Residential
/Commercial 
Development

Improve policies, education and awareness of agencies, landowners and the public 
regarding salmonid protection and habitat requirements. 2 10

CDFW, Counties, NMFS, 
Public

PilC-CCCS-
22.1.4.2 Action Step

Residential
/Commercial 
Development

Educate county and city public works departments, flood control districts, and 
planning departments, etc., on the critical importance of maintaining riparian 
vegetation, instream LWD, and LWD recruitment. 3 100

Caltrans, City of Half Moon 
Bay, Coastside County Water 
District, County of San Mateo, 
San Mateo RCD, SFPUC

PilC-CCCS-
22.2 Objective

Residential
/Commercial 
Development Address the inadequacy of existing regulatory mechanisms

PilC-CCCS-
22.2.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

PilC-CCCS-
22.2.1.1 Action Step

Residential
/Commercial 
Development

Encourage counties and local municipalities to expand riparian buffer widths for new 
development (including redevelopment). 2 10

City of Half Moon Bay, County 
of San Mateo

PilC-CCCS-
22.2.1.2 Action Step

Residential
/Commercial 
Development Implement performance standards in Stormwater Management Plans. 2 10

City of Half Moon Bay, County 
of San Mateo, RWQCB

PilC-CCCS-
22.2.1.3 Action Step

Residential
/Commercial 
Development

Identify areas at high risk of conversion, and develop incentives and alternatives for 
landowners that discourage conversion. 2 100

City of Half Moon Bay, 
Coastside County Water 
District, Corps, County of San 
Mateo, POST, San Mateo 
RCD, State Parks

PilC-CCCS-
22.2.1.4 Action Step

Residential
/Commercial 
Development Enforce existing building permit programs to minimize unpermitted construction. 3 100

City of Half Moon Bay, County 
of San Mateo

PilC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance
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Pilarcitos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PilC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Continue training County Road Maintenance staff through the a similar program to 
FishNet 4C program. 2 100

Caltrans, City of Half Moon 
Bay, Coastside County Water 
District, County of San Mateo, 
Farm Bureau, NRCS, POST, 
RWQCB, San Mateo RCD, 
SFPUC, State Parks

PilC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Work with RCD or NRCS to encourage landowners to conduct appropriate road 
assessments within high priority watersheds. 2 5

Caltrans, Coastside County 
Water District, County of San 
Mateo, NRCS, POST, SFPUC, 
State Parks

PilC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

PilC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings and appropriate 
barrier databases when developing new or retrofitting existing road crossings. 2 100

Caltrans, CDFW, City of Half 
Moon Bay, County of San 
Mateo, NRCS

PilC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g. Hagans & Weaver, 1994; Sommarstrom, 
2002; Oregon Department of Transportation, 1999). 1 100

Caltrans, City of Half Moon 
Bay, County of San Mateo, 
NRCS, POST, San Mateo 
RCD, State Parks

PilC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 100

Caltrans, City of Half Moon 
Bay, Corps, County of San 
Mateo, NRCS, State Parks

PilC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent alterations to sediment transport (road condition/density, dams etc.)

PilC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  2 20

Caltrans, County of San Mateo, 
Farm Bureau, NRCS, POST, 
Private Landowners, San 
Mateo RCD, SFPUC, State 
Parks

PilC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so that material 
from landslides and road maintenance can be stored safely away from 
watercourses. Coordinate these efforts with all landowners in the watershed. 3 2

Caltrans, City of Half Moon 
Bay, County of San Mateo, 
POST, RWQCB, State Parks

This program should be in place in two years and 
remain in place in perpetuity.

PilC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Decommission riparian road systems and/or upgrade roads (and skid trails on 
forestlands) that deliver sediment into adjacent watercourses. 2 10

Caltrans, City of Half Moon 
Bay, Coastside County Water 
District, NOAA RC, NRCS, 
POST, RWQCB, San Mateo 
RCD, SFPUC, State Parks

PilC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

PilC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s Prevent alterations to sediment transport (road condition/density, dams etc.)

PilC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Minimize new road construction within the watershed in general, and within 200 
meters of the riparian corridor in particular.  Limit construction of new road crossings. 2 100

Caltrans, City of Half Moon 
Bay, County of San Mateo

PilC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

PilC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

PilC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Enforce existing, and support development of new, regulations to minimize impacts 
on summer baseflow from  water rights users. 2 10

CDFW, Coastside County 
Water District, NMFS, POST, 
SFPUC, SWRCB

PilC-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns Increase oversight on water diversions. 1 100

CDFW, Coastside County 
Water District, NMFS, POST, 
SFPUC, SWRCB
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Pilarcitos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PilC-CCCS-
24.1.1.3 Action Step

Severe 
Weather 
Patterns

Encourage SWRCB to bring illegal water diverters and out-of-compliance diverters 
into compliance with State law. 1 100 SWRCB

PilC-CCCS-
24.1.1.4 Action Step

Severe 
Weather 
Patterns

Work with CDFW, County and knowledgeable biologists to develop emergency rules 
(for drought, fire, floods, etc.) that consider the lifehistory requirements of salmonids 
and adopt implementation agreements regarding contingency efforts during drought 
conditions. 2 15

City of Half Moon Bay, 
Coastside County Water 
District, County of San Mateo, 
RWQCB, San Mateo RCD, 
SFPUC, SWRCB

Due to the condition of the Pilarcitos and the many 
competing water uses, a watershed specific plan will 
need to be developed.

PilC-CCCS-
24.1.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to watershed hydrology

PilC-CCCS-
24.1.2.1 Action Step

Severe 
Weather 
Patterns Evaluate watershed for infrastructure at high risk of flooding. 3 20

City of Half Moon Bay, County 
of San Mateo, FEMA

This exercise can be easily accomplished through a 
review of existing aerial images, documentation, and 
FEMA maps.

PilC-CCCS-
24.2 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

PilC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

PilC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Establish minimum summer releases from the Pilarcitos reservoir and Old Stone to 
provide adequate spawning, rearing, and migration habitat during all water years. 1 5

CDFW, Coastside County 
Water District, NMFS, SFPUC, 
SWRCB

PilC-CCCS-
24.2.1.2 Action Step

Severe 
Weather 
Patterns Establish critical flow values for the entire Pilarcitos Watershed.  2 10

Coastside County Water 
District, Farm Bureau, POST, 
Private Landowners, Sewer 
Authority Mid-Coastside, 
SFPUC, State Parks

Critical flow values should include minimum bypass 
flows for adult and smolt migration as well as juvenile 
rearing. 

PilC-CCCS-
24.2.1.3 Action Step

Severe 
Weather 
Patterns

If predicted flows are below a level considered critical to maintain migration and 
viable rearing habitat, measures to reduce water consumption should be initiated by 
municipal water suppliers and other users in the watershed through conservation 
programs. 2 100

CDFW, City of Half Moon Bay, 
Coastside County Water 
District, NMFS, POST, Private 
Landowners, San Mateo RCD, 
Sewer Authority Mid-Coastside, 
SFPUC

PilC-CCCS-
24.2.1.4 Action Step

Severe 
Weather 
Patterns

Evaluate and assess impacts of local groundwater withdrawals in Pilarcitos Creek 
watershed. 2 10

City of Half Moon Bay, 
Coastside County Water 
District, SFPUC, State Parks, 
SWRCB

Efforts should assess and compile results of all prior 
investigations.  

PilC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

PilC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

PilC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment Promote water conservation for all landowners in the watershed. 2 10

City of Half Moon Bay, 
Coastside County Water 
District, Farm Bureau, 
MCRRFCD, NRCS, San Mateo 
RCD, SWRCB

PilC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment Promote the use of reclaimed water for agricultural or other uses. 1 15

City of Half Moon Bay, 
Coastside County Water 
District, Farm Bureau, POST, 
San Mateo RCD, Sewer 
Authority Mid-Coastside, 
SFPUC, State Parks

This strategy was ranked as a top priority in the 
Pilarcitos Integrated Watershed Management Plan 
(PWA 2008).
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Pilarcitos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

PilC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

Promote off-channel storage to reduce impacts of water diversion (e.g., storage 
tanks for rural residential users). 2 20

CDFW, MCRRFCD, 
Mendocino County, Private 
Landowners, RCD, RWQCB

Promoting these type of projects will require a 
sustained effort to target willing landowners in critical 
stream reaches.  

PilC-CCCS-
25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

PilC-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

PilC-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Work with the SWRCB to identify and bring into compliance all unpermitted and out 
of compliance water diversions in the watershed. 1 100

CDFW, NMFS, Private 
Landowners, SWRCB

Investigation should include all diversions from wells 
that are connected to flows from surface water 
diversions.

PilC-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Encourage the SWRCB to adjudicate watersheds with CCC steelhead to resolve 
over-allocation of water resources and provide adequate funding to water masters to 
enforce allocations. 2 10 NMFS, SWRCB

PilC-CCCS-
25.2.1.3 Action Step

Water Diversion
/Impoundment Petition SWRCB to declare the watershed fully appropriated. 3 15 CDFW, NMFS, SWRCB

PilC-CCCS-
25.2.1.4 Action Step

Water Diversion
/Impoundment

Request SWRCB to conduct interagency consultation with CDFW, and seek 
technical assistance from NMFS on the issuance of water rights permits. 3 15 NMFS, RWQCB

PilC-CCCS-
25.2.1.5 Action Step

Water Diversion
/Impoundment

Work within existing federal, state and local regulations to minimize harm to 
steelhead from water diversion activities. 3 25

CDFW, City of Half Moon Bay, 
County of San Mateo, NMFS, 
RWQCB

PilC-CCCS-
25.2.1.6 Action Step

Water Diversion
/Impoundment

Upgrade the existing water rights information system so that water allocations can be 
readily quantified by watershed. 3 10 CDFW, NMFS, RWQCB
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San Gregorio Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Functionally Independent Population
• Diversity Stratum: Santa Cruz Mountains
• Spawner Density Target: 1,700 adults
• Current Intrinsic Potential: 46.6 IP-km

For information regarding CCC coho salmon for this watershed, please see the CCC coho 
salmon recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
San Gregorio Creek is the second largest watershed in coastal San Mateo County, draining an 
area of approximately 33,390 acres in five sub-basins comprising approximately 46 miles of 
stream channel.  San Gregorio Creek is formed by the confluence of La Honda and Alpine Creeks 
and flows west through steep canyons of redwood, Douglas-fir, and tan oak forests before 
entering the San Gregorio Creek lagoon and the Pacific Ocean.  Other important tributaries 
include El Corte Madera, Bogess, and Harrington Creeks (Becker et al. 2010). 

When surveyed in 1870, San Gregorio Creek apparently produced sufficient steelhead and coho 
salmon to support a commercial fishery within the watershed (Skinner 1962).  San Gregorio Creek 
was one of four “A-1” streams noted in San Mateo County in a 1912 memo, which also noted the 
stream was stocked (Smith 1912 as cited in Becker and Reining 2008).  A California Department 
of Fish and Game/Wildlife (CDFG/CDFW) field note from 1962 relays the warden’s estimate of 
the maximum steelhead run at about 1,000 individuals.  The 1961-1962 run was estimated to be 
about 300 individuals (CDFG 1962 as cited in Becker et al. 2010); estimation methods are not 
provided.  In 1970, 216 adults returning to the ocean were captured at an out migrant trap (Coots 
1973).  In 1975, CDFG staff stated that “the San Gregorio River system is one of the more important 
salmonid spawning and nursery resources along the coast of central California” (Curtis and 
Scoppettone 1975).   

Recent surveys within San Gregorio Creek generally documented presence of juvenile rainbow 
trout/steelhead within accessible habitat and relatively high densities for some locations.  During 
August-September 1985, CDFG surveyed San Gregorio Creek in nearly its entirety, from the 
headwaters at La Honda and Alpine Creeks to the mouth.  The size of the juvenile 
steelhead/rainbow trout population ranged from moderate to abundant within the survey area. 
Surveys conducted by CDFG in Alpine Creek in 1963 and 1973 yielded visual estimates of juvenile 
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steelhead densities of about 1,000 fish/30 m and 10-20 fish/pool, respectively (Titus et al. 2010).  
CDFG conducted surveys in La Honda Creek in 1964 and 1973.  In 1964, juvenile steelhead and/or 
rainbow trout occurred at a visually estimated density of 50 fish/30 m in the lowermost 4.8 km of 
stream.  In 1973, juvenile steelhead occurred in the lowermost 9 km of the stream at visually 
estimated densities of 15-20 trout/pool and 20-50 trout/pool in the middle and lower reaches, 
respectively (Titus et al. 2010).  In 1978, in La Honda Creek above the confluence with Woodruff 
Creek, a density of 100 fish/30 m was visually estimated (Titus et al. 2010). 
 
Current adult population size estimates for San Gregorio Creek are not available.  Steelhead are 
currently distributed within the mainstem San Gregorio Creek, within all significant tributaries, 
and in the lagoon (Stillwater Sciences et al. 2010).  The San Gregorio system is one of the principal 
steelhead watersheds in San Mateo County (Titus et al. 2010).   
 

History of Land Use 
Coastanoan Indians were the first inhabitants of the watershed, subsisting by hunting, fishing 
and gathering native plants.  Spanish missionaries arrived in the San Francisco Bay area in 1776, 
establishing a series of local missions and settlements (Stillwater Sciences et al., 2010).  In 1821, 
Mexican rule was established and large “ranchos” were delineated.  The establishment of large 
land holdings altered the emphasis of the area’s agricultural economy from small subsistence 
plots to large cattle ranches.  The ranchos were under Mexican rule from 1822 to 1846, and they 
were used as dairies and for farming in addition to cattle ranching.  Rancho San Gregorio (18,000 
acres) encompassed present-day San Gregorio and La Honda. 
 
During the Gold Rush in the mid-19th century, new settlers in the watershed incrementally bought 
or squatted on portions of the ranchos (Stillwater Sciences et al., 2010).  The increasing 
development in California in general, and the Bay Area specifically, required building materials, 
and prompted timber harvesting in the Santa Cruz Mountains.  Numerous logging camps were 
established in the watershed.  Meanwhile, an influx of farmers began developing the flat lands in 
the lowest portions of the watershed into larger agricultural operations.  With the influx of people 
and industry came an expanding road network. 
 
As logging diminished, the area began to be used for recreation and residential use (Stillwater 
Sciences et al., 2010).  Several lodges were built in the 1920s to accommodate Bay Area visitors, 
and plots were subdivided for summer cabins.  Many early vacation cabins are now, or have been 
replaced with, year-round residences.  Oil drilling also occurred in the La Honda Creek oil field 
beginning in the late 19th century, and continues on a small scale (Stillwater Sciences et al., 2010). 
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Current Resources and Land Management 
Overall, land use in the watershed has evolved from subsistence hunting and gathering prior to 
the 1800s to ranching (both beef and dairy) and agricultural production.  Current land use is a 
mix of agriculture, urban/residential uses, and forestland and rangeland that overlaps with 
designated open space.  The watershed was adjudicated in 1993 (Stillwater Sciences et al., 2010).  
According to the 2010 census, the population of the watershed is 1,952. 
 
The entire watershed lies in unincorporated San Mateo County and is subject to the County’s 
General Plan.  A portion of the watershed also lies in the Coastal Zone and is therefore regulated 
by the County’s Local Coastal Program.  Most of the land in the watershed is zoned Resource 
Management (RM), Timberland Preserve Zone, Planned Agricultural District, Community Open 
Space Conservation District, with some Residential (Stillwater Sciences et al., 2010). 
 
Rangeland zoned as RM is the dominant land use in the watershed.  Timber harvesting primarily 
occurs in the headwaters of the watershed.  Agriculture also occurs in the watershed, with crops 
including apples, cauliflower, brussel sprouts, wine grapes, and artichokes.  Urban or built-up 
land is focused around the communities of San Gregorio and La Honda.  A significant portion of 
the watershed is used as parks and open space preserves.  Mid-peninsula Regional Open Space 
District owns and manages 33 percent of the watershed and is the largest landowner (Stillwater 
Sciences et al., 2010). 
 

Salmonid Viability and Watershed Conditions 
The following habitat indicators were rated “Poor” through the CAP process: estuary, habitat 
complexity, sediment transport, hydrology, and water quality.  Recovery strategies will focus on 
improving these Poor conditions as well as those needed to ensure population viability and 
functioning watershed processes. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The San Gregorio Creek CAP Viability Table results are provided 
below.  Recovery strategies will focus on improving these conditions. 
 
Estuary: Quality & Extent 
Estuaries/lagoons on California’s central coast have been extensively documented as superior 
rearing habitat for steelhead and can contribute a disproportionate total number of returning 
adults compared to stream habitats even when conditions are marginally suitable (Smith 1990; 
Bond et al. 2008; Atkinson 2010).  Well-mixed (i.e., not salinity stratified) lagoons, or lagoons 
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comprised of mostly freshwater, can maintain a relatively cool, well oxygenated, and food rich 
environment that provides high quality habitat for juvenile steelhead (Smith 1990; Hayes et al. 
2008).  Atkinson (2010) found an abundance of steelhead rearing in the San Gregorio lagoon in 
both 2005 and 2006.  Juvenile steelhead were substantially larger than those in two stream reaches 
in the upper watershed despite repeated artificial breaching of the sandbar in both years which 
prevented complete destratification in the lagoon.  Atkinson (2010) found that sizes of age 0+ and 
yearlings in the lagoon were more related to time spent in the lagoon than to their age.  The 
benefits of the lagoon (e.g., increased growth and probability of ocean survival) are significantly 
compromised when the lagoon prematurely opens due to common intentional and unauthorized 
breaching of the sandbar during the summer and fall. Although direct mortality of steelhead from 
these breach events has not been confirmed, these breach events have likely resulted in direct 
(entrainment to the ocean, stranding) and indirect (reduced rearing space, water quality, and 
prey).    In spring of most years, there is little residual depth in the lagoon and therefore there is 
little opportunity for smolts from the upper watershed to adjust to saltwater or to feed and grow 
prior to entering the ocean.   The addition of structure (e.g., wood piles), or the restoration of 
historic meanders, would induce scour and provide more residual depth in the lagoon during 
periods when the sandbar is open. 
 
Sediment Transport: Road Density 
Excessive sediment transport rates in the San Gregorio watershed compromise spawning and 
rearing habitat.  Pool filling appears to result from upslope erosion and has been noted to reduce 
available habitat throughout the San Gregorio Creek watershed since the 1970s (Titus et al. 2010).  
Threats that contribute to the altered sediment transport include agriculture, recreational trails, 
grazing, urbanization, roads, and logging.  
 
Water Quality: Temperature and Water Quality: Turbidity or Toxicity  
The San Gregorio Creek watershed is currently listed as impaired for bacteria and sediment under 
Section 303(d) of the Clean Water Act 1 . Water temperature was considered suboptimal; 
temperatures thresholds for juvenile coho salmon, which are lower than those for steelhead, were 
exceeded at some of the sampling locations according to information presented in the San 
Gregorio Creek Watershed Management Plan (Stillwater Sciences et al., 2010).  NMFS determined 
setting temperature thresholds based on the more narrow range of coho salmon thermal 
requirements was appropriate for watersheds with co-occurring populations of CCC coho 
salmon and CCC steelhead. 
 

1 http://www.waterboards.ca.gov/water_issues/programs/tmdl/303d_lists2006.shtml 
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Water quality sampling data (Stillwater Sciences et al., 2010) indicated elevated turbidity levels 
during the winter and spring following seasonal rainfall events.  Elevated turbidity levels could 
injure gills, reduce feeding efficiency, and adversely affect growth.  Increased rates of turbidity 
and temperature are likely the result of land and water management practices in the watershed.  
Winter rearing juveniles are the primary lifestage affected by high turbidity levels. 
 
Habitat Complexity:  Large Wood & Shelter 
According to Stillwater Sciences et al., (2010), California coastal streams do not naturally have 
channel morphology conducive to forming extensive flood plains or off-channel rearing areas.  
Therefore LWD is an even more critical habitat element than in more northern streams to form 
pools or areas of refuge from high flows.  CDFG stream surveys indicate a lack of LWD within 
the San Gregorio Creek watershed (CDFG 1996; Dunn and Renger 1996; Hickethier and Miles 
1996; CDFG 1997a; CDFG 1997b) where all but one stream were rated as “Poor”.  Low LWD 
abundance within San Gregorio Creek is likely the result of past logging practices that removed 
trees from riparian areas and stream clearance efforts.  The lack of LWD likely is the major 
contributor to the lower shelter values estimated in the watershed (an average rating of 0 out of 
a possible total shelter rating of 300).  Reduced large wood and shelter adversely affect the 
summer, winter, and smolt lifestages in San Gregorio Creek. 
 
Hydrology: Baseflow & Passage Flows  
Low instream flow in San Gregorio Creek has been identified as a factor limiting age 0+ and age 
1+ steelhead abundance, and upstream migration of adult steelhead and coho salmon during dry 
years.  CDFW stream surveys, other local literature, and a field survey by Stillwater Sciences 
(Stillwater Sciences et al., 2010) noted dry stream reaches in the late summer and fall in some 
years.  Dry reaches restrict availability and access to riffle and deep-pool rearing habitats.  By 
summer, particularly in dry years, flows in many portions of San Gregorio Creek are extremely 
low, decreasing access and contributing to habitat loss during the rearing period.  When low 
flows restrict the amount of area for rearing, intraspecific competition for food and space is 
increased in the remaining habitat.  Low flows can also decrease invertebrate production in riffles 
(Harvey et al. 2006).  Therefore growth rates, in particular, could be reduced by low flow summer 
conditions (i.e., reduced food supply, increased density in pools), especially when water 
temperature increases as a result of decreased flow. 
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High.  Recovery 
strategies will likely focus on ameliorating High rated threats; however, some strategies may 
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address Medium and Low threats when the strategy is essential to recovery efforts.  The figures 
and tables that display data used in this analysis are provided in San Gregorio Creek CAP Results. 
 
Fire and Fuel Management  
Some areas in the San Gregorio watershed have a High fire hazard rating according to CalFire 
data.  A major fire, particularly if located in areas with a high erosion hazard rating, could 
substantially increase fine sediment input and further compromise the rate of large wood 
recruitment into stream channels.  Furthermore, if existing riparian areas were lost to fire, higher 
instream temperatures, which are already above optimal condition along the mainstem, would 
likely result. 
 
Residential and Commercial Development 
The 2010 census estimated the population within San Gregorio Creek at 1.952 individuals; six 
percent of the watershed has a housing density higher than 1 unit per 20 acres (NMFS GIS), with 
the majority of the development located in close proximity to the various watercourses.  Although 
the population in the watershed is relatively low as compared to many other watersheds in the 
DPS, the proximity of residences to stream channels places riparian areas and stream channels at 
greater risk for future alteration.  Many residences are prone to flooding, and efforts to minimize 
the impacts of flooding will likely include removing instream habitat features, such as wood 
debris (a practice that has occurred in the past).  Residences located adjacent to stream channels 
are often at increased risk of bank erosion, and efforts to protect existing infrastructure will likely 
include stabilization efforts that could further degrade salmonid habitat. 
 
Roads  
Road densities are high throughout the watershed, and are estimated at 3.0 miles of road per 
square mile of watershed area, and at 3.2 miles per square mile of riparian area.  Many of these 
roads are poorly situated and constructed, and improperly maintained.  Even through chronic 
erosion decreases as the roads become vegetated, roads can deteriorate with age, becoming more 
susceptible to culvert plugging and subsequent stream crossing failure, stream diversion and 
gullying, as well as failure of both road and landing fills (Environmental Science Associates et al. 
2004).  Legacy roads from past logging activity have been adopted as year-round roads and 
recreational trails, and continue to impact the San Gregorio watershed.   
 
On many forest and ranch roads, located on both public and private lands, periodic maintenance 
falls short of addressing chronic, localized erosion problems.  In these circumstances, grading of 
poorly drained roads and repair of failed fills and stream crossings can continue and even 
exacerbate the rate of fine sediment delivery to the stream channel.  Additionally, paved and 
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unpaved roads parallel many of the waterways within San Gregorio Creek and may impinge 
channel migration.   
 
Recreational Areas and Activities 
Recreational areas were rated as a High threat for summer rearing juveniles due to periodic 
unauthorized breaching of the San Gregorio lagoon sandbar and extensive trail networks in the 
upper portion of the watershed.  Atkinson (2010) documented numerous illegal breachings of the 
sandbar, which is located on property owned and managed by California State Parks.  These 
breaches are usually initiated by visitors to San Gregorio State Beach and are reoccurring events 
(California Trout 1971; Smith 1990).  Additionally, many of the former logging roads in the upper 
portion of the watershed are now used as recreational trails by mountain bikers.  These trails are 
often very steep and contribute substantial fine sediment to San Gregorio Creek due to 
inadequate maintenance practices and poor trail locations (J. Ambrose, NMFS, personal 
observation, 2002). 
 
Severe Weather Patterns 
Extreme flood events could result in major erosion within upslope locations.  A large proportion 
of the watershed is comprised of erodible geology that would likely impact spawning and rearing 
habitats when sediment enters the stream channel.  Changes and improvements in land use 
practices will likely lower sediment yield rates following future flooding events.  However, much 
of the watershed is considered impaired and additional flooding events could slow the recovery 
rate of instream habitat conditions.   
 
Due to the heavy overdraft of water resources from San Gregorio Creek, the impact of a severe 
drought could be devastating to all lifestages of steelhead in the watershed.  Numerous 
diversions are located throughout the watershed in every major tributary.  Although a water 
master is appointed, the required minimum bypass flows set by the Courts were not based on 
salmonid requirements.  Severe drought, particularly if occurring over a period of two or more 
years, would likely adversely impact steelhead habitat throughout the watershed and reduce the 
overall carrying capacity of available habitat. 
 
Water Diversion and Impoundment 
Aquatic conditions in San Gregorio Creek are adversely affected by water diversions; therefore, 
the watershed was designated as a Fully Appropriated Stream by the California State Water 
Resources Control Board (SWRCB) during the period from June 1 to October 31. (See the 
following discussion in the next page.) Water management operations adversely impact almost 
all steelhead lifestages, particularly during drought conditions.  Additionally, water diversions 
reduce freshwater inflow to the estuary and extend the duration necessary for conversion to a 
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freshwater lagoon during the summer.  Water diversions are distributed throughout the 
watershed’s many tributaries as well as the mainstem of San Gregorio Creek.  These diversions, 
coupled with poor instream habitat conditions, likely contribute to significant degradation of 
juvenile rearing opportunities during the summer period.  Notable flow fluctuations are 
occasionally measured at the USGS San Gregorio stream gauge during the summer and fall.  For 
example, flows will drop from approximately one cfs to near zero over a period of a few hours 
and then return to one cfs several hours later.  The cause of these fluctuations is unknown, and 
although specific effects on instream conditions have not been determined, they are likely 
detrimental to fish and their habitat.  The magnitude of this effect is not currently known.  
However, it is known that during below-normal water years, the available water supply is 
insufficient to meet all the water rights allocated in the watershed and also provide instream flows 
necessary for aquatic species.   
 
The watershed was adjudicated in 1993 (Superior Court of San Mateo, Decree #355792), and the 
rights of all users to divert water within the watershed were established through the court decree.  
For each water right, the adjudication defines the type of water usage, the priority for delivery, 
the volume of annual allowable diversions, the time period diversions are permitted, and the 
associated point of diversion.  In addition, under the adjudication, all new water diversions (or 
activation of unexercised riparian rights) in the watershed are subject to the requirements for 
maintenance of minimum instream flows.   
 
The number of individual landowners in the watershed who maintain groundwater wells for 
residential and irrigation water supply is not known.  The total number of wells in the watershed 
between 2006 and 2008, as contained within San Mateo County Environmental Health Division 
(EHD) records, was estimated at 311 (Table 2-6).  The majority of these wells (79 percent) are 
situated in the eastern half of the watershed, which primarily acts as an area of groundwater 
recharge to the basin aquifer in the valley.  These groundwater wells in combination with on-
stream diversions likely contribute to significant degradation of habitat for all lifestages in all but 
very wet water years. 
 

Limiting Conditions, Lifestages, and Habitats 
Threat and condition analysis within the CAP workbook indicates all lifestages are impaired in 
the San Gregorio watershed.  Water quantity and quality are inadequate for properly functioning 
estuarine conditions, and are the result of direct water diversions in the estuary during the 
summer and late fall. 
 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

San Gregorio Creek 1006



General Recovery Strategy 
Restore San Gregorio Estuary 
Estuaries are complex ecosystems where ocean and freshwater interface and are sources of 
significant biological productivity.  Restoration of limiting factors in the estuary will benefit 
steelhead production in the entire watershed and the steelhead population in the Santa Cruz 
Mountains diversity stratum.  Restoration should address breaching and issues impairing water 
quality, water quantity, habitat availability, and habitat suitability.  Efforts should focus on the 
ultimate causes of impairment as well as the proximate issues that limit current habitat suitability.  
A comprehensive watershed-wide program to address sediment input, water quantity, and water 
quality should be initiated in addition to implementation of immediate measures that address 
and remediate unauthorized sandbar breaching and restore the historical tidal prism.  The San 
Gregorio estuary, unlike many degraded California estuaries, can be restored to its biological 
potential through a focused and comprehensive effort that increases freshwater inflow, re-
establishes connectivity with the marsh area east of the Highway 1 Bridge, and implements 
lagoon sandbar monitoring and enforcement to prevent artificial breaching. Actions that will 
induce scour, such as restoring the historic alignment of the creek east of Highway 1 or the 
addition of large wood will encourage scour and increase the amount of deeper habitats for 
spring feeding and saltwater adjustment for smolts while the sandbar is open. 
 
Minimize Diversions and Diversion Effects  
Direct stream diversions and possibly alluvial groundwater pumping in the eastern portion of 
the watershed adversely impact almost all steelhead lifestages, and were determined as the most 
significant threat to steelhead in the watershed.  Low instream flows have been identified to limit 
the abundance of age 0+ and age 1+ steelhead, and the migration of adult steelhead during dry 
years in San Gregorio Creek.  Water diversions reduce the quantity of water in the wetted stream 
channel, increasing diurnal temperature fluctuations and reducing available rearing habitat.  
Additionally, the diversions likely impact water circulation and thermal regimes when the 
estuary bars over, reducing available rearing habitat and placing rearing salmonids at greater risk 
when the sandbar prematurely breaches.   
 
The San Gregorio watershed is adjudicated, and a minimum bypass requirement of 2 cfs was 
established for new diversions.  However, this requirement does not apply to existing water 
diversions, and flows are often less than 2 cfs in summer and fall (Stillwater Sciences et al., 2010).  
During the adjudication process in the 1980’s, the 2 cfs bypass requirement for existing diversions 
was removed, despite protests by the Department of Parks and Recreation.  In addition, the CDFG 
Recovery Plan for coho salmon (CDFG 2004) states that the prescribed bypass flows are too low 
to ensure viable coho salmon populations.  NMFS believes that the concerns for coho salmon are 
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also applicable to steelhead, and that a minimum bypass flow of 5 cfs should or could be applied 
to all water diversions, including existing and new wells, riparian pumping, and stream side 
wells. Flows that are appropriate and protective for coho salmon are also appropriate and 
protective for steelhead because (1) these species have many similar habitat requirements during 
the juvenile lifestage, (2) these species often co-occur together, and (3) increased bypass is 
anticipated to result in greater habitat availability leading to increased carrying capacity for these 
species.  To reduce the amount of water diverted from the streams and pumped from the alluvial 
groundwater basin and potentially maintain summer and fall instream flows, domestic, 
agricultural, and recreational water conservation strategies should be implemented (Stillwater 
Sciences et al., 2010).  Efforts to address the adverse impacts of water diversions could include 
increased oversight by the SWRCB (and County of San Mateo for groundwater wells) for 
permitted diversions, and enforcement of applicable laws for unpermitted diversions.  Additional 
practices could include developing off-channel storage facilities to divert water during the winter 
high flow period in exchange for leaving water instream during the summer low-flow period.  
Efforts to coordinate diversion timing and water sharing through conjunctive use agreements 
should also be developed to minimize impacts.   
 
Improve Instream Habitat Quality and Quantity 
Returning riparian corridors to properly functioning condition alone is unlikely to solve the poor 
instream habitat conditions prevalent throughout much of the watershed.  While improved 
riparian function will increase wood recruitment into streams, further restoration will be required 
to restore degraded conditions.  Recovery actions should focus on improving spawning habitat, 
installation of standard log/boulder habitat structures for rearing and overwintering habitat, and 
development of off-channel habitats.  In stream reaches with little immediate downstream 
infrastructure, properly-sized trees could be felled into stream channels to create these structures.  
Coordinating instream large wood placement with future timber harvest activities in the 
watershed could result in substantial cost savings and serve as an opportunity for effective timber 
harvest plan mitigation.  
 
CDFW stream surveys, local and regional literature, and a field survey by Stillwater Sciences 
identified a lack of available winter and summer habitat as a factor limiting the steelhead 
population (and a likely factor limiting coho salmon recovery) in the San Gregorio Creek 
watershed (Stillwater Sciences et al., 2010).  Winter habitat has been degraded for both species in 
part from a lack of LWD, which provides important slow-water refuge areas during high flow 
events (Stillwater Sciences et al., 2010).  Steelhead summer habitat has also been degraded by the 
lack of LWD, which helps to form pools where steelhead can over-summer, and provides cover 
and protection from predators. 
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Winter habitat LWD enhancement projects should be implemented and designed to provide 
continuous velocity refuges for juvenile salmonids from winter baseflows and floods, while 
summer habitat LWD projects should be implemented and designed to provide cover, and 
facilitate scour during high flows to increase pool volume and frequency.  Both single log and 
multiple log configurations can be used depending on site-specific conditions.  Naturally 
occurring LWD should be left in place unless it can be demonstrated to threaten adjacent 
infrastructure.   
 
Investigate and Address Sediment Sources 
The San Gregorio Creek Watershed Information Center includes six detailed and relatively recent 
inventories of bank erosion, landslide, and road-related fine sediment supply areas located 
primarily on Mid-peninsula Open Regional Open Space District and San Mateo County 
properties.  In addition, the San Mateo County RCD is conducting additional assessments and 
geospatial analysis of roads in the watershed as part of its Rural Roads Program.  Implementing 
the high priority recommendations for treatment in these inventories is a logical and cost-effective 
way to remediate known sources of fine sediment. 
 
A shallow landslide model predicted about 4.4% of the watershed as chronic or high instability 
in the headwater regions of the El Corte de Madera, La Honda, and Mindego Creek sub-basins.  
Repairing and decommissioning roads in areas predicted as chronically or highly unstable could 
reduce the likelihood of sediment input from these areas.  Additionally, Stillwater Sciences et al., 
(2010) reported that while the geology of forest lands were predicted to be more unstable than 
the geology in areas managed as rangelands, the rangeland areas had more than double the 
density of debris flows than forest lands.  These results suggest land use influences debris flow 
occurrence and potential sediment delivery, suggesting that land use practices should be 
carefully evaluated and its potential to contribute to sediment delivery addressed.  Restoration 
actions should focus on identifying and prioritizing current sources of sediment within the basin.  
High priority sites should receive initial restoration funding. 
 
Floodplain 
A lack of available winter refuge habitat, due in part to lack of access to inundated floodplain or 
off-channel habitats, has been identified as a limiting factor for coho salmon in the watershed 
according to Stillwater Sciences et al. (2010).  This limiting factor for coho salmon is likely also a 
limiting factor for steelhead in the watershed, but to a lesser degree.  According to Stillwater 
Sciences et al. (2010), the lower mainstem San Gregorio Creek historically may have been a 
relatively un-confined, low gradient channel, with low terraces and floodplains providing refuge 
habitat for salmonids during high flows.  Mainstem channel and low gradient tributary reaches 
should be assessed to target opportunities to restore floodplain connectivity. 
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                     CCC Steelhead San Gregorio Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

56% streams/ 
72% IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-Km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 77.5 of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?80% Density 
rating "D" 
across IP-km 

Good 
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

>17% (0.85mm) 
and >30% 
(6.4mm) 

Poor 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

22% streams/ 
23% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Fair 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

11% streams/ 
27% IP-km 
(>40% average 
primary pool 
frequency) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

56% streams/ 
72% IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
2.2 
Diversions/10 
IP-km 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 77.5 of IP-km Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
80% Density 

rating "D" 
across IP-km 

Good 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

22% streams/ 
23% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 

    Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

75-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

56% streams/ 
72% IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 77.5 of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km   

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?80% Density 
rating "D" 
across IP-km 

Good 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

22% streams/ 
23% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Properly 
Functioning 
Condition 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
2.2 
Diversions/10 
IP-km 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

>90% IP-km (>6 
and <14 C) Very Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Poor 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

0.28% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

0.71% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

6% of 
watershed >1 
unit/20 acres 

Very Good 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

Good 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

3.0 
Miles/Square 
Mile 

Fair 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

3.2 
Miles/Square 
Mile 

Poor 
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CCC Steelhead San Gregorio Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Medium Medium Medium Medium Medium Medium 
2 Channel Modification Medium Medium Medium Medium Medium Medium Medium 
3 Disease, Predation and Competition Medium Low Medium Low Low Low Medium 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

5 
Fire, Fuel Management and Fire 
Suppression Medium Medium Medium High Medium Medium High 

6 Fishing and Collecting Medium Not Specified Low Not Specified Low Not Specified Medium 
7 Livestock Farming and Ranching Low Low Medium Low Low Low Low 
8 Logging and Wood Harvesting Low Low Low Low Low Low Low 
9 Mining Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

10 Recreational Areas and Activities Medium Medium High Medium Medium Medium High 
11 Residential and Commercial Development High High High Very High High Medium Very High 
12 Roads and Railroads High High High Very High High High Very High 
13 Severe Weather Patterns Medium High High High High High High 
14 Water Diversion and Impoundments Medium High Very High Medium High High Very High 
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San Gregorio Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

SGC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
1.1.1

Recovery 
Action Estuary Increase and enhance estuarine habitat complexity features

SGC-CCCS-
1.1.1.1 Action Step Estuary

Identify key locations and install LWD structures targeting increased pool depth and 
shelter within the estuary. 3 5

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW, IWRP, 
San Mateo RCD, State Parks

Improving quantity of structures should be targeted at 
providing improved residual depth during low tide in 
spring for smolt transition and feeding.

SGC-CCCS-
1.1.2

Recovery 
Action Estuary Reduce frequency of artificial breaching events

SGC-CCCS-
1.1.2.1 Action Step Estuary Encourage State Parks to develop alternative access points to San Gregorio Beach. 2 5 NMFS, State Parks

In some years, beach goers cannot access the beach 
without entering the lagoon.  This may encourage 
illegal breaching.  An alternative access point may 
minimize motivation to breach the sandbar.

SGC-CCCS-
1.1.2.2 Action Step Estuary

Implement patrols by citizens groups, State Parks staff, and law enforcement to 
ensure the sandbar is not breached. 2 100

CDFW Law Enforcement, 
NMFS OLE, Public, State 
Parks

The majority of this responsibility should belong to 
State Park who manage San Gregorio beach and the 
associated parking lot.  State Parks staff working at 
San Gregorio beach should be encouraged to monitor 
the lagoon throughout the summer and fall sandbar 
closure period on a regular basis.  Other methods 
should also be evaluated such as installation of 
cameras that provide real time oversight to ensure the 
sandbar is closely monitored during periods when 
patrols are not occurring.

SGC-CCCS-
1.1.2.3 Action Step Estuary

Post and provide financial rewards to individuals who identify persons who illegally 
breach the sandbar to the lagoon. 2 100

CDFW Law Enforcement, 
NMFS OLE, State Parks

Financial rewards may act as a deterrent to those 
involved in unauthorized breaching of the lagoon.    
Breaching is believed to result in significant adverse 
impacts to salmonids and tidewater goby rearing in 
the lagoon.  

SGC-CCCS-
1.1.2.4 Action Step Estuary

Post durable and attractive interpretive signage at the beach to discourage casual 
breaching of the lagoon sandbar. 2 10

California Coastal 
Conservancy, State Parks

Signs should convey messages in multiple languages 
and cite relevant regulations that prohibit breaching 
activities.  Signs should be placed in multiple locations 
across the sandbar and not just in a kiosk.  Signs 
should be placed on the sandbar within one day of 
closure and remain in place throughout the critical 
summer and fall periods.  Signs should not be 
removed until the lagoon has breached on its own 
and will likely remain open for the duration of the 
winter period.

SGC-CCCS-
1.1.2.5 Action Step Estuary

Evaluate installation of a flume to control water surface elevation in the San Gregorio 
Lagoon during summer and fall. 3 10

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW, NMFS, 
State Parks

Installation of a flume should only occur if other higher 
priority actions are unsuccessful at addressing and 
correcting unauthorized breaches of the San Gregorio 
Lagoon sandbar.  Installation of a flume should 
involve a complete management plan (similar to that 
used by the City of Capitola for the Soquel Creek 
lagoon) which includes building up of the sandbar 
during the late Spring and an active monitoring and 
maintenance effort.  This action is given a lower 
priority because it active management should be 
considered as a last resort for restoring lagoon 
function.  However, if unauthorized breaching 
continues over the next ten years, more active 
management will be necessary..

SGC-CCCS-
1.1.3

Recovery 
Action Estuary Reduce toxicity and pollutants

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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San Gregorio Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
1.1.3.1 Action Step Estuary

Work with SWRCB and water master to ensure all permitted diversions are in 
compliance with water diversion permit obligations and all other applicable laws. 1 100

CDFW, City of San Mateo, 
NMFS, SWRCB

A water master has been appointed to San Gregorio 
watershed pursuant to the adjudication.  The water 
master should closely monitor all water diversions to 
ensure they are in compliance with the decree.  The 
2cfs bypass required by the decree may not be 
adequate for salmonids and should not be considered 
the maximum quantity of water available.

SGC-CCCS-
1.1.3.2 Action Step Estuary

Work with the SWRCB to identify, and bring into compliance, all unauthorized water 
diversions in the watershed. 1 100 NMFS, SWRCB

Ensuring compliance with State Water Law will likely 
result in significant benefits to summer rearing 
conditions in the SG lagoon by improving water 
quality.

SGC-CCCS-
1.1.3.3 Action Step Estuary

Remove or modify structures impairing or reducing the historical feeding and salt 
water transition habit where feasible and where benefits to rearing steelhead and/or 
the estuarine environment are predicted. Evaluate benefits to lagoon tidal prism with 
modification of the culvert upstream of the Highway 1 Bridge. 3 10

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW, NMFS, 
San Mateo RCD, State Parks, 
USACE, USFWS

Questions remain regarding the benefits of the action 
to improving conditions to the now-dewatered marsh 
as identified by NHI (2010) and Smith (1987).  
Additional benefits may be accrued for tidewater goby 
and USFWS should be closely consulted.  Benefits to 
steelhead may include additional winter high water 
refugia and additional sources of food production for 
salmonids rearing in the lagoon.

SGC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

SGC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Delineate and protect reaches possessing both potential winter rearing habitat and 
floodplain areas. 2 10

California Coastal 
Conservancy, CDFW,  San 
Mateo County

SGC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Target habitat restoration and enhancement that will function between winter base 
flow and flood stage. 2 100

California Coastal 
Conservancy, CDFW, IWRP, 
NMFS,  Private Landowners

SGC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats. 1 100

California Coastal 
Conservancy, CDFW, IWRP, 
NMFS, NOAA RC, San Mateo 
County, San Mateo RCD, 
USACE

SGC-CCCS-
2.1.1.4 Action Step

Floodplain 
Connectivity

Encourage establishment of conservation easements on floodplain habitat in key 
stream reaches. 2 100

FEMA, MROSD, POST, 
Private Landowners, San 
Mateo County

A lack of available winter refuge habitat, due in part to 
lack of access to inundated floodplain or off-channel 
habitats, has been identified as a limiting factor for 
steelhead in the watershed according to Stillwater 
Sciences et al. (2010).  According to Stillwater 
Sciences et al. (2010), the lower mainstem San 
Gregorio Creek historically may have been a relatively 
un-confined, low gradient channel, with low terraces 
and floodplains providing refuge habitat for salmonids 
during high flows.  Mainstem channel and low gradient 
tributary reaches should be assessed to target 
opportunities to restore floodplain connectivity.

SGC-CCCS-
2.1.1.5 Action Step

Floodplain 
Connectivity

De-commission elevated road alignments through riparian zones or adjacent to 
stream channels which functionally limit seasonal floodplain access. 2 5

CalTrans, Mid Peninsula Open 
Space District, POST, Private 
Landowners, San Mateo 
County

SGC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 
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San Gregorio Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
3.1.1.1 Action Step Hydrology

Promote off-channel storage to reduce impacts of water diversion (e.g. storage 
tanks for rural residential users). 2 20

CDFW, Farm Bureau, IWRP, 
Mid Peninsula Open Space 
District, NRCS, POST, Private 
Landowners, San Mateo 
County, San Mateo RCD, 
SWRCB, Trout Unlimited

Promoting these type of projects will require a 
sustained effort to target willing landowners in critical 
stream reaches.  Incentive programs  could result in 
rapid acceptance of these types of water 
conservation programs.  This recommendation (which 
will include transfer or modification of water rights in 
some circumstances) should be incorporated into all 
future regulatory reviews of water rights applications 
and streambed alteration agreements in the San 
Gregorio watershed.  Infrastructure will likely consist 
of off stream storage facilities that are used to store 
winter flows.  These devices in over allocated 
watersheds, must be carefully evaluated before 
installation.  Due to the significant amount of over 
allocation in the watershed, the impact of off channel 
storage must be evaluated against potential impacts 
to channel forming flow events and migration 
requirements of adult salmonids.

SGC-CCCS-
3.1.1.2 Action Step Hydrology

Promote conjunctive use of water for water projects whenever possible to maintain 
or restore steelhead habitat. 2 10

CDFW, Farm Bureau, IWRP, 
Mid Peninsula Open Space 
District, NRCS, POST, Private 
Landowners, San Mateo 
County, San Mateo RCD, 
SWRCB, Trout Unlimited

Highlighting these issues will likely require the 
development of MOAs between water users.  
Conjunctive management of water resources, utilizing 
surface water and groundwater area could meet the 
current winter demand of the local diverters.  The 
benefits of conjunctive use include providing a reliable 
supplemental supply, replenishment of depleted 
groundwater basins, and improvements to fisheries 
habitat.

SGC-CCCS-
3.1.1.3 Action Step Hydrology Promote irrigation efficiency projects for agricultural practices. 3 30

Farm Bureau, IWRP, NRCS, 
San Mateo RCD, Trout 
Unlimited

SGC-CCCS-
3.1.1.4 Action Step Hydrology

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 100

County of San Mateo, Farm 
Bureau, Mid Peninsula Open 
Space District, MROSD, NOAA 
RC, NRCS, POST, Private 
Landowners, San Mateo RCD, 
SGERC, USACE, USEPA, 
USFWS

SGC-CCCS-
3.1.1.5 Action Step Hydrology Continue to fund the maintenance and operation of the San Gregorio gauge. 2 10 SWRCB, USACE, USGS
SGC-CCCS-
3.1.2

Recovery 
Action Hydrology Reduce the number, conditions, and/or magnitude of diversions

SGC-CCCS-
3.1.2.1 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition for change of use under California Water Code 
§1707. 2 10

CDFW, Farm Bureau, IWRP, 
Mid Peninsula Open Space 
District, NRCS, POST, Private 
Landowners, San Mateo 
County, SWRCB

Significant oversight by regulatory agencies may be 
required to ensure successful program 
implementation.  Implementation and outreach is 
anticipated to occur over the entire 100 year recovery 
horizon due to the large number of diversions in the 
watershed. 

SGC-CCCS-
3.1.2.2 Action Step Hydrology

Continue to fund the maintenance and operation of the San Gregorio USGS stream 
flow gauge. 2 20 SWRCB, USACE, USGS
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
3.1.2.3 Action Step Hydrology

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for steelhead. Focus initial efforts in the middle reaches and lower 
reaches of San Gregorio Creek. 2 10

CDFW, IWRP,  Private 
Landowners, San Mateo 
County, SWRCB, Trout 
Unlimited

Program can likely leverage off other assessment 
efforts in the San Gregorio watershed.  Low instream 
flow in San Gregorio Creek has been identified as a 
factor limiting age 0+ and age 1+ steelhead 
abundance (and coho when present), and upstream 
migration of adult steelhead and coho salmon during 
dry years.  This is not a desired condition for fish.  
When low flows restrict the amount of area for 
rearing, competition for food and space is increased 
in the remaining habitat.  Low flows can also 
decrease invertebrate production in riffles (Harvey et 
al., 2006).  Therefore growth rates, in particular, could 
be reduced by low flow summer conditions (i.e., 
reduced food supply, increased density in pools), 
especially if water temperatures are increased as a 
result of decreased flows.  Significant monitoring 
efforts are currently occurring in the San Gregorio 
watershed.  Data from this monitoring effort should be 
evaluated and incorporated into the stream flow 
evaluation program as a means to reduce overall 
costs.  However, due to the large amount of water 
diverted and the poor condition of the fishery it is likely 
an IFIM study will be needed that focuses on 
necessary instream flows in multiple streams and 
stream reaches in San Gregorio.  Particular focus of 
this effort should be directed at stream reaches with 
high IP values and significant diversions.  San 
Gregorio is most heavily over allocated streams in the 
San Cruz Mountains.  Evaluation should also account 

SGC-CCCS-
3.1.2.4 Action Step Hydrology Support SWRCB in regulating the use of streamside wells and groundwater. 1 100

CDFW, NMFS, NMFS OLE, 
Public, SWRCB, Trout 
Unlimited

SGC-CCCS-
3.1.2.5 Action Step Hydrology

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and authorized diverters. 2 100

CDFW, NMFS, Private 
Landowners, Public, SWRCB

SGC-CCCS-
3.1.3

Recovery 
Action Hydrology Minimize redd scour

SGC-CCCS-
3.1.3.1 Action Step Hydrology Install properly sized large woody debris to appropriate viability table targets. 1 5

Redd scour is likely a limiting factor in some reaches 
of San Gregorio Creek, particularly during high flow 
events.  Portions of the stream bed are prone to 
scour; in some areas, the existing geology contributes 
finer (sandy) sediments that are more prone to 
mobilization during higher flow events than stream 
reaches with well sorted stream gravels.  Reduced 
instream habitat complexity (i.e., a lack of LWD that 
helps hold gravels in place), increases the likelihood 
of redd scour during high flow events.  It was not 
known if scour is widespread or whether it is a 
significant cause of egg and alevin mortality.

SGC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

SGC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Educate landowners, land managers, and County staff on the importance of LWD 
for recovery and re-establishment of properly functioning instream conditions. 2 50

CDFW, Mid Peninsula Open 
Space District, MROSD, 
NRCS, POST, RWQCB, San 
Mateo County, San Mateo 
RCD, SGERC, State Parks, 
USACE

Program should initially be directed at landowners 
along important stream reaches where large wood 
removal has been identified as an ongoing concern by 
the resource agencies and the County of San Mateo.
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Install LWD, boulders, and other instream features to increase habitat complexity 
and improve pool frequency and depth. 1 10

CDFW, Mid Peninsula Open 
Space District, MROSD, 
NRCS, POST, RWQCB, San 
Mateo County, San Mateo 
RCD, SGERC, State Parks, 
USACE This is a high priority for the San Gregorio watershed.

SGC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Encourage retention and recruitment of large woody debris for all historical salmonid 
rearing habitats in the San Gregorio Creek.  Consult a hydrologist and qualified 
fisheries biologist before removing wood from streams. 2 100

CDFW, Mid Peninsula Open 
Space District, MROSD, 
NRCS, POST, RWQCB, San 
Mateo County, San Mateo 
RCD, SGERC, State Parks, 
USACE

Manipulation of LWD should not occur until evaluated 
by the San Mateo County Planning staff and 
hydrologist and/or qualified biologist familiar with 
Central Coast streams.  LWD target could likely be 
achieved in a relatively short time period of existing 
and newly recruited large wood was left intact by 
landowners.

SGC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

If log jams are modified for fish passage, retain LWD for instream enhancement 
projects that address poor shelter for juveniles and smolts. 2 50

CDFW, Mid Peninsula Open 
Space District, MROSD, 
NRCS, POST, RWQCB, San 
Mateo County, San Mateo 
RCD, SGERC, State Parks, 
USACE

Retention of wood could result in cost savings for 
future restoration projects.  Significant oversight and 
evaluation should occur prior to removal of any large 
wood structure.  Winter habitat has been degraded for 
salmonids in part from a lack of LWD, which provides 
important slow-water refuge areas during high flow 
events (Stillwater Sciences et al. 2010).  Steelhead 
summer habitat has also been degraded by the lack 
of LWD, which helps to form pools where salmonids 
can over-summer, and provides cover and protection 
from predators. Winter habitat has been degraded for 
both coho salmon and steelhead and Winter habitat 
LWD enhancement projects should be implemented 
and designed to provide continuous velocity refuges 
for juvenile salmonids from winter baseflows and 
floods, while summer habitat LWD projects should be 
implemented and designed to provide cover, and 
facilitate scour during high flows to increase pool 
volume and frequency.  Both single log and multiple 
log configurations can be used depending on site-
specific conditions.  Naturally occurring LWD should 
be left in place unless it can be demonstrated to 
threaten adjacent infrastructure.

SGC-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity

Encourage landowners to implement restoration projects as part of their ongoing 
operations in stream reaches where large woody debris is lacking. 2 100

CDFW, IWRP, Mid Peninsula 
Open Space District, MROSD, 
NRCS, POST, RWQCB, San 
Mateo County, San Mateo 
RCD, SGERC, State Parks, 
USACE

This recommendation should be adopted as a 
reoccurring recommendation for all restoration 
projects by individuals, agencies, and organizations 
that fund restoration projects.  CDFW stream surveys 
indicate a lack of LWD within the San Gregorio Creek 
watershed where all but one stream ranked as “poor”.  
Low LWD abundance within San Gregorio Creek is 
likely the result of past logging practices that removed 
trees from riparian areas and stream clearance 
efforts.  The lack of LWD likely is the major 
contributor to the lower shelter values estimated in the 
watershed (an average rating of 0 out of a possible 
total of shelter of 300).  Reduced large wood and 
shelter adversely affect the summer, winter, and 
smolt life stages in San Gregorio Creek.

SGC-CCCS-
6.1.1.6 Action Step

Habitat 
Complexity

Encourage San Mateo County to initiate large instream wood structure tracking in 
key stream reaches where unauthorized large woody material is commonly modified 
or removed. 2 10 San Mateo County

Tracking efforts will provide greater certainty to 
regulatory agencies and land owners in regard to 
potential threats and benefits posed by instream 
woody debris.  
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
6.1.1.7 Action Step

Habitat 
Complexity

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 10

CDFW, Mid Peninsula Open 
Space District, MROSD, 
NRCS, POST, RWQCB, San 
Mateo County, San Mateo 
RCD, SGERC, State Parks, 
USACE

Conifer release must take a comprehensive approach 
and should only be initiated in stream reaches with 
adequate canopy cover and where increases in 
instream temperatures are unlikely or insignificant to 
downstream reaches.  Conifer release will ultimately 
promote the natural recruitment of large wood into the 
tributaries and mainstem areas.

SGC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD and shelter ratings

SGC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity Promote growth of larger diameter trees where appropriate. 3 100

CDFW, County of San Mateo, 
NMFS, USACE

SGC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Maintain current LWD, boulders, and other structure providing features to maintain 
current stream complexity, pool frequency, and depth. 1 100

CDFW, County of San Mateo, 
USACE

SGC-CCCS-
6.1.2.3 Action Step

Habitat 
Complexity

Identify historical steelhead habitats lacking in channel complexity, and promote 
restoration projects designed to create or restore complex habitat features that 
provide for localized pool scour, velocity refuge, and cover. 1 30

CDFW, County of San Mateo, 
FEMA, NOAA RC, NRCS,  
San Mateo RCD, USACE, 
USFWS

NHI (2010) predicted that overwintering habitat may 
be a significant limiting factor for steelhead survival in 
stream reaches.  Efforts to increase high water 
refugia should be targeted in reaches with high IP 
values as an immediate action to increase survival.  
These efforts should not be precluded while awaiting 
for a watershed analysis to be completed.

SGC-CCCS-
6.1.2.4 Action Step

Habitat 
Complexity

Incorporate large woody material into stream bank protection projects, where 
appropriate. Do not use aqua logs (cylindrical concrete rip rap). 3 100

CDFW, County of San Mateo, 
FEMA, Mid Peninsula Open 
Space District, MROSD, NMFS 
PRD, NRCS, POST,  Private 
Landowners, RWQCB, San 
Mateo RCD, USACE

SGC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality (embeddedness)

SGC-CCCS-
8.1.1.1 Action Step Sediment

Encourage San Mateo County to develop property easement acquisition funds and 
acquire grant monies to purchase eroding private properties in riparian corridors or 
properties subject to frequent flooding though a buyout program. 2 100

CDFW, NMFS, Private 
Landowners, San Mateo 
County

SGC-CCCS-
8.1.1.2 Action Step Sediment

Identify and repair bank failures or landslide toes that are a significant source of 
chronic fine sediment loads into the San Gregorio Creek. 3 100

CDFW, IWRP, Mid Peninsula 
Open Space District, MROSD, 
NRCS, POST, RWQCB, San 
Mateo County, San Mateo 
RCD, SGERC, State Parks, 
USACE

Repairs should be completed using bioengineering 
techniques and material, where appropriate.  Habitat 
enhancement should be incorporated into the 
engineering design, where appropriate.  The San 
Gregorio Creek Watershed Information Center 
includes six detailed and relatively recent inventories 
of bank erosion, landslide, and road-related fine 
sediment supply areas located primarily on Mid-
peninsula Open Regional Open Space District and 
San Mateo County properties.  In addition, the San 
Mateo County RCD is conducting additional 
assessments and geospatial analysis of roads in the 
watershed as part of its Rural Roads Program.  
Implementing the high priority recommendations for 
treatment in these inventories is a logical and cost-
effective way to remediate known sources of fine 
sediment.

SGC-CCCS-
8.1.2

Recovery 
Action Sediment Improve instream gravel quality
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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(Years)

SGC-CCCS-
8.1.2.1 Action Step Sediment

Locations for sediment catchment basins should be identified, developed and 
maintained, where appropriate. 3 100

CalTrans, Mid Peninsula Open 
Space District, NRCS, POST, 
RWQCB, San Mateo County, 
State Parks

Sediment basins must be maintained on a yearly 
basis.  A limited number of areas may be suitable for 
sediment catchment basins, but where feasible, they 
should be used to retain and remove potentially 
chronic fine sediment sources that impact primary 
stream channels. Sites should be located on smaller 
tributaries or first order streams.

SGC-CCCS-
8.1.2.2 Action Step Sediment Establish and/or maintain continuous native riparian buffers. 3 100

CalFire, CalTrans, Mid 
Peninsula Open Space District, 
NRCS, Pescadero Municipal 
Advisory Council, Private 
Landowners, RWQCB, San 
Mateo County, State Parks, 
USACE

In a study on the San Lorenzo River in Santa Cruz 
County, Balance Hydrologics found stream reaches 
with a total of 1.5 to 2 bankfull widths (on both banks) 
of healthy native riparian vegetation offer the best 
instream habitat and have the most stable banks 
(Balance Hydrologics 1998).  These riparian width 
recommendations are also appropriate for San 
Gregorio and would facilitate return of watershed 
processes to properly functioning conditions.

SGC-CCCS-
8.1.2.3 Action Step Sediment

Work with landowners to assess the effectiveness of erosion control measures 
throughout the winter period. 3 100

Farm Bureau, NRCS, 
RWQCB, San Mateo County, 
San Mateo RCD

Excessive sediment transport rates in the San 
Gregorio watershed have compromised spawning 
and rearing habitat.  Pool filling appears to result from 
upslope erosion, and has been noted to reduce 
available habitat throughout the San Gregorio Creek 
watershed since the 1970s (Titus et al., 2010).

SGC-CCCS-
8.1.2.4 Action Step Sediment

Permitting agencies (State, Federal, and local) should evaluate all authorized 
erosion control measures during the winter period. 3 100

CalFire, CDFW, FEMA, NMFS, 
NRCS, RWQCB, San Mateo 
County, USACE, USFWS

SGC-CCCS-
8.1.2.5 Action Step Sediment

Solicit cooperation from NRCS, RCDs, Farm Bureau, and others to devise incentive 
programs and incentive-based approaches to encourage and support landowners 
who conduct operations in a manner compatible with salmonid recovery priorities. 3 10

CDFW, Farm Bureau, NRCS, 
Private Landowners, San 
Mateo RCD

Evaluate and adopt programs such as the Fish 
Friendly Farming Program.

SGC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
10.1.1

Recovery 
Action Water Quality Reduce toxicity and pollutants

SGC-CCCS-
10.1.1.1 Action Step Water Quality

Native vegetation and xeric landscaping should be considered in all locations to 
reduce the need for watering and application of herbicides, pesticides, and fertilizers. 3 100

RWQCB, San Mateo County, 
San Mateo County RCD

SGC-CCCS-
10.1.1.2 Action Step Water Quality

Evaluate water quality in San Gregorio watershed to isolate sources of nitrogen and 
E. coli, fecal coliforms, and total coliforms. 3 10 IWRP, RWQCB, SGERC

Sources of input may include leaky septic systems, 
wild or domestic animals, and/or poorly managed 
horse and livestock facilities.

SGC-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce turbidity and suspended sediment

SGC-CCCS-
10.1.2.1 Action Step Water Quality

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100

CalFire, CalTrans, Private 
Landowners, RWQCB, San 
Mateo County, USACE, 
USEPA

Turbidity data (NHI, 2010) indicated elevated levels 
during the winter and spring following seasonal rainfall 
events.  Elevated turbidity levels could injure gills, 
reduce feeding efficiency and adversely affect growth.  
Increased rates of turbidity and temperature are likely 
the result of land and water management practices in 
the watershed.  Winter rearing juveniles are the 
primary life-stage affected by high turbidity levels.

SGC-CCCS-
10.1.2.2 Action Step Water Quality

Implement education programs and modify policies and procedures to improve 
riparian corridor protection, maintain channel integrity, implement alternatives to hard 
bank protection, and retain large woody debris. 3 10

CalFire, Farm Bureau, NRCS, 
Private Landowners, RWQCB, 
San Mateo County, San Mateo 
RCD
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
10.1.2.3 Action Step Water Quality

Encourage San Mateo County to establish wider riparian buffers in residential and 
urban areas. 2 10

CDFW, NMFS, Private 
Landowners, RWQCB, San 
Mateo County, San Mateo 
County RCD, USEPA, USFWS

This will likely be a sensitive issue for many 
landowners with property located next to riparian 
areas.  This recommendation should be applied to all 
new development projects.

SGC-CCCS-
10.1.2.4 Action Step Water Quality

Implement Best Management Practices such as those in the Fish Friendly Farming 
program (California Land Stewardship Institute), or other cooperative conservation 
programs. 3 100

Farm Bureau, Private 
Landowners, San Mateo 
County, San Mateo RCD

Note that these programs and take minimization 
measures and are not a no take standard.  The San 
Mateo Farm Bureau is working with landowners to 
voluntarily address sources of sediment contribution 
and the Sonoma RCD program could be combined 
with this ongoing effort.

SGC-CCCS-
10.1.3

Recovery 
Action Water Quality Improve stream water quality conditions

SGC-CCCS-
10.1.3.1 Action Step Water Quality Evaluate water quality below likely sources of contamination. 2 10

IWRP, RWQCB, San Mateo 
County, USEPA

Sources of input may include leaky septic systems, 
nursery effluent, wild or domestic animals, and/or 
poorly managed horse and livestock facilities.  The 
San Gregorio Creek watershed is currently listed as 
impaired for bacteria and sediment under Section 
303(d) of the Clean Water Act (SFBRWQCB, 2006).  
Water temperature was considered suboptimal; 
temperatures thresholds for juvenile coho salmon, 
which are lower than those for steelhead, were 
exceeded at some of the sampling locations 
according to information presented in the San 
Gregorio Creek Watershed Management Plan (NHI 
2010).

SGC-CCCS-
10.1.3.2 Action Step Water Quality

Coordinate with local law enforcement agencies to post reward for information 
leading to the identification and conviction of entities disposing of toxic chemicals 
into watercourses. 2 25

County DA, Law Enforcement, 
Public, Sheriff Department

SGC-CCCS-
10.1.4

Recovery 
Action Water Quality Improve stream temperature conditions

SGC-CCCS-
10.1.4.1 Action Step Water Quality Plant native vegetation to promote streamside shade. 3 20

CalFire, California Coastal 
Conservancy, CDFW, County 
of San Mateo, Farm Bureau, 
NMFS, NRCS, Private 
Landowners, San Mateo RCD, 
USACE, USFWS

SGC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

SGC-CCCS-
11.1.1.1 Action Step Viability

Develop and implement a monitoring program to evaluate the performance of 
recovery efforts. 2 30

California Coastal 
Conservancy, CDFW, NMFS

SGC-CCCS-
11.1.1.2 Action Step Viability Measure or estimate the condition of key attributes across the watershed. 2 30

California Coastal 
Conservancy, CDFW, NMFS

SGC-CCCS-
11.1.1.3 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. Encourage all major landowners to develop 
similar assessment methods. 2 15

California Coastal 
Conservancy, CDFW, NMFS, 
NRCS,  San Mateo County, 
San Mateo RCD, Trout 
Unlimited, USFWS

All assessments should use standardized methods.  
Methods should be consistent across the CCC DPS 
or at a minimum the Santa Cruz Mountains Diversity 
Stratum.  Results from past assessments can be 
used in some circumstances to jump start restoration 
actions and need not necessarily wait upon 
completion of a standardized assessment protocol.
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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(Years)

SGC-CCCS-
11.1.1.4 Action Step Viability Monitor population status for response to recovery actions. 3 12

California Coastal 
Conservancy, CDFW, NMFS

Primary emphasis for monitoring should be placed on 
adult assessments.  All efforts should be closely 
coordinated for survey efforts within the Santa Cruz 
Mountains to minimize duplication and ensure 
consistency of results.  Priority ranking may change if 
San Gregorio is determined to be an optimal 
watershed in regional sampling.  Priorities for 
sampling should be coordinated with coho sampling 
efforts.

SGC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
12.1.1

Recovery 
Action Agriculture

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

SGC-CCCS-
12.1.1.1 Action Step Agriculture

Maintain properly functioning conditions, and minimize further degradation, of 
floodplain extent and connectivity. 2 100 San Mateo County

SGC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SGC-CCCS-
13.1.1.1 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 2 100

California Geological Survey, 
CalTrans, CDFW, FEMA, 
RWQCB, San Mateo County

Eliminating gabion baskets will result in long-term cost 
savings due implementation of longer lasting and 
better engineered solutions.

SGC-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Evaluate whether proposed stabilization projects will lead to additional instability 
either up- or downstream. 2 100

California Geological Survey, 
CalTrans, CDFW, FEMA, 
RWQCB, San Mateo County

This recommendation should be adopted as a 
standard practice for all agencies and consulting firms 
involved in actions that address stream stability.  
Many important high IP value reaches have already 
been subjected to bank hardening.  These areas are 
frequently urbanized.  Future proposals in these areas 
should be carefully evaluated and implemented only if 
necessary and with compensatory mitigation.

SGC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 2 100

California Geological Survey, 
CalTrans, FEMA, NRCS, 
Private Landowners, Public, 
RWQCB, San Mateo County, 
San Mateo RCD

This should become a standard practice for all 
agencies and consulting firms engaged in 
constructing and designing solutions to address 
channel stability.

SGC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SGC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Where riprap and other bank hardening is necessary, integrate other habitat-forming 
features – including large woody debris and riparian plantings and other 
methodologies to minimize habitat alteration effects. 2 100

California Geological Survey, 
CalTrans, CDFW, FEMA, 
RWQCB, San Mateo County

SGC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SGC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Remove or modify structures impairing or reducing the historical feeding and salt 
water transition habit where feasible and benefits to rearing steelhead and/or the 
estuarine environment are predicted. Evaluate benefits to lagoon tidal prism with 
modification of the culvert upstream of the Highway 1 Bridge. 3 10

CA Coastal Commission, 
CalTrans, CDFW, IWRP, 
NMFS, San Mateo County, 
San Mateo RCD, State Parks, 
USACE, USFWS

Questions remain regarding the benefits of the action 
to improving conditions to the now-dewatered marsh 
as identified by Stillwater Sciences et al. (2010) and 
Smith (1987).  Additional benefits may be accrued for 
tidewater goby and USFWS should be closely 
consulted.  Benefits to salmonids may include 
additional winter high water refugia and additional 
sources of food production for salmonids rearing in 
the lagoon.  

SGC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms

SGC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Modify county regulatory and planning  processes to eliminate or minimize provisions 
allowing new construction of permanent infrastructure that will adversely affect 
watershed processes, particularly within the 100-year flood prone zones in all 
historical steelhead watersheds. 2 100 San Mateo County

SGC-CCCS-
14.1 Objective

Disease/
Predation/
Competition

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation/
Competition Prevent or minimize reduced density, abundance, and diversity

SGC-CCCS-
14.1.1.1 Action Step

Disease/
Predation/
Competition

Improve conditions for salmonids  by decreasing the adverse effects of exotic 
vegetation within the stream and riparian corridor. 3 10

Private Landowners, San 
Mateo RCD

SGC-CCCS-
15.1 Objective

Fire/Fuel 
Management Address the inadequacies of existing regulatory mechanisms

SGC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SGC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Disseminate recommendations from NMFS’ October 9, 2007, jeopardy biological 
opinion on the use of fire retardants to local firefighting agencies and CalFire. 2 2 CalFire, NMFS

SGC-CCCS-
15.2 Objective

Fire/Fuel 
Management

Address other natural or manmade factors affecting the species continued 
existence

SGC-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SGC-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Implement sedimentation reduction techniques in concert with prescribed fire 
techniques to minimize sediment impacts to various salmonid life stages. 2 100 CalFire

SGC-CCCS-
15.2.1.2 Action Step

Fire/Fuel 
Management

Immediately implement appropriate sediment control measures following completion 
of fire suppression while firefighters and  equipment are on site. 2 100

CalFire, San Mateo County, 
San Mateo RCD

SGC-CCCS-
15.2.1.3 Action Step

Fire/Fuel 
Management

Reduce erosion from fire prevention or suppression activities by maintaining existing 
natural topography to the extent possible. 3 100

CalFire, San Mateo County, 
San Mateo RCD

Some areas in the San Gregorio watershed have high 
fire hazard rating according to CalFire data.  A major 
fire, particularly if located in areas with a high erosion 
hazard rating, could substantially increase fine 
sediment input and further compromise the rate of 
large wood recruitment in stream channels.  
Furthermore, if existing riparian areas were lost to fire, 
higher stream temperatures, which are already above 
optimal condition along the mainstem, would likely 
result.

SGC-CCCS-
15.2.1.4 Action Step

Fire/Fuel 
Management Re-contour any new facility sites as soon as possible after site cleanup and fire. 3 100 CalFire

SGC-CCCS-
15.2.1.5 Action Step

Fire/Fuel 
Management

Encourage CalFire to provide a fire contingency plan to all non-County firefighters 
when providing firefighting assistance in the watershed (and all other watersheds in 
the County). 2 100 CalFire, CDFW, NMFS

SGC-CCCS-
15.2.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize increased landscape disturbance

SGC-CCCS-
15.2.2.1 Action Step

Fire/Fuel 
Management

Work with County planners to define future impacts of proposed urban and 
infrastructure development on fire suppression and fuel load buildup. 2 50

CalFire, San Mateo County, 
San Mateo RCD

Some areas in the San Gregorio watershed have a 
high fire hazard rating according to CalFire data.  A 
major fire, particularly if located in areas with a high 
erosion hazard rating, could substantially increase 
fine sediment input and further compromise the rate 
of large wood recruitment into stream channels.  
Furthermore, if existing riparian areas were lost to fire, 
higher instream temperatures, which are already 
above optimal condition along the mainstem, would 
likely result.
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
15.2.2.2 Action Step

Fire/Fuel 
Management

In the event of a wildfire, we recommend CalFire Resource Advisors contact  the 
resource agencies for ESA consultation (or technical assistance) regarding the 
incident. The resource agencies can provide guidance regarding critical resources in 
the area that may be affected by firefighting actions. 2 100

CalFire, San Mateo County, 
San Mateo RCD

Guidance could include informing CalFire in regards 
to the presence of sensitive biological resources in 
the watershed as well as recommendations regarding 
watersource locations.  Protocols, similar to those 
recommended here, are already in place between 
USFWS, NMFS, BLM, and USFS which could 
provide a template for CalFire.

SGC-CCCS-
15.2.2.3 Action Step

Fire/Fuel 
Management

Establish fire contingency plan developed by experts from CalFire, local fire districts, 
San Mateo RCD, and regulatory agencies with expertise in fisheries issues. 2 3

CalFire, County of San Mateo,  
NMFS, San Mateo RCD, 
USFWS

SGC-CCCS-
15.2.2.4 Action Step

Fire/Fuel 
Management Disseminate plan to all local fire fighting agencies. 2 10

CalFire, County of San Mateo,  
NMFS, San Mateo RCD, 
USFWS

SGC-CCCS-
15.2.2.5 Action Step

Fire/Fuel 
Management

Conduct fuel load monitoring and compare the results to estimated historical fuel 
loads. 2 10 CalFire

SGC-CCCS-
15.2.3

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize impairment to stream hydrology (impaired water flow)

SGC-CCCS-
15.2.3.1 Action Step

Fire/Fuel 
Management

Draft water from lakes and reservoirs not occupied by listed salmonids when 
possible. In  fish-bearing streams, excavate active channel areas outside of wetted 
width to create off-stream pools for water source.  3 100 CalFire

Require all water truck/tenders be fitted with CDFW 
and NMFS approved fish screens when water is 
acquired at fish bearing streams.  Put up a silt fence 
or other erosion controls around the water extraction 
locations.  Attempt to avoid significantly lowering 
stream flows during water drafting.

SGC-CCCS-
15.2.4

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SGC-CCCS-
15.2.4.1 Action Step

Fire/Fuel 
Management

Avoid use of aerial fire retardants and foams within 300 feet of riparian areas 
throughout the current range of CCC steelhead. 2 60 CalFire

This recommendation should be adopted in areas 
where life and infrastructure and not endangered by 
fire.  

SGC-CCCS-
15.2.4.2 Action Step

Fire/Fuel 
Management

Develop guidance that directs CalFire and other agencies and organizations using 
fire retardants to conduct an assessment of site conditions following wildfire where 
fire retardants have entered waterways, to evaluate the changes to on site water 
quality and the structure of the biological community. 2 100 CalFire, CDFW, NMFS

Guidance could include informing CalFire of sensitive 
biological resources in the watershed as well as 
recommendations regarding sensitive watersource 
location (e.g., San Gregorio lagoon).

SGC-CCCS-
15.2.5

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize adverse alterations to riparian species composition and 
structure

SGC-CCCS-
15.2.5.1 Action Step

Fire/Fuel 
Management

Review prescribed fire plans to ensure they provide adequate protection for riparian 
corridors. 2 5

CalFire, CDFW, NMFS, 
USFWS

SGC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

SGC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

New development in all historical steelhead watersheds should meet a zero net 
increase or minimize the amount of storm-water runoff, changes in duration, or 
magnitude of peak flow. 2 100 RWQCB, San Mateo County

SGC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SGC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Design new developments to avoid unstable slopes, wetlands, areas of high habitat 
value, and similarly constrained sites that occur adjacent to a steelhead 
watercourse. 2 100

FEMA, Private Landowners, 
San Mateo County

A shallow landslide model predicted about 4.4% of 
the watershed as chronic or high instability in the 
headwater regions of the El Corte de Madera, La 
Honda, and Mindego Creek sub-basins. Stringent 
review by permitting agencies is expected to reduce 
ancillary costs associated with poorly planned and 
poorly located developments.  Priority areas that 
should be avoided include the estuary and geologies 
with steep mixed lithology and the sandstone 
geologies in the watershed.  
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 100

FEMA, Private Landowners, 
San Mateo County

Functional buffers provide multiple benefits to water 
processes.  Buffers in residential areas frequently 
become compromised overtime due to encroachment 
issues.

SGC-CCCS-
22.1.2.3 Action Step

Residential/
Commercial 
Development

Minimize the rate of sediment input from existing and future commercial 
development to reduced the magnitude appropriate to the geological setting of the 
watershed, resulting in no net increase in sedimentation over natural limits. 2 100

FEMA, Private Landowners, 
San Mateo County

General recommendation that should be applied to all 
pre existing and future landuse activities in the 
watershed.  This recommendation should be 
considered standard practice.

SGC-CCCS-
22.1.3

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SGC-CCCS-
22.1.3.1 Action Step

Residential/
Commercial 
Development Design new development to allow streams to meander in historical patterns. 1 100

FEMA, Private Landowners, 
San Mateo County

Protecting riparian zones and their floodplains or 
channel migration zones averts the need for bank 
erosion control in most situations.

SGC-CCCS-
22.1.3.2 Action Step

Residential/
Commercial 
Development

Encourage County planning departments to designate special assessment districts 
for properties with infrastructure located in high risk flood prone zones.  Revenue 
generated should be used to raise or relocate infrastructure away from high risk 
flood zones. 3 20

FEMA, Private Landowners, 
San Mateo County

Protection of floodplains is critical for juvenile 
salmonids, particularly during the winter high flow 
period.  Restoration of floodplains is typically very 
expensive when subject to development pressures.

SGC-CCCS-
22.1.3.3 Action Step

Residential/
Commercial 
Development Evaluate watershed for infrastructure at high risk of flooding. 2 10

FEMA, Private Landowners, 
San Mateo County Most of these structures have likely been identified.

SGC-CCCS-
22.1.4

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

SGC-CCCS-
22.1.4.1 Action Step

Residential/
Commercial 
Development

Promote infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 2 100 RWQCB, San Mateo County

This action encourages implementation of many 
existing policies.  The 2000 census estimated the 
population within San Gregorio Creek at 2,458 
individuals; six percent of the watershed has a 
housing density higher than 1 unit per 20 acres 
(NMFS GIS 2009), with the majority of the 
development located in close proximity to the various 
watercourses.  Although the population in the 
watershed in relatively low compared to many other 
watersheds in the ESU, the proximity of residences to 
stream channels places riparian areas and stream 
channels at greater risk for future alteration.

SGC-CCCS-
22.1.4.2 Action Step

Residential/
Commercial 
Development

Identify areas at high risk of conversion, and develop incentives and alternatives for 
landowners that discourage conversion. 2 100

County of San Mateo, Mid 
Peninsula Open Space District, 
POST

SGC-CCCS-
22.1.5

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

SGC-CCCS-
22.1.5.1 Action Step

Residential/
Commercial 
Development

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 100

County of San Mateo, NRCS, 
POST, Private Landowners, 
Public, RWQCB, San Mateo 
RCD, USACE

SGC-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

SGC-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

SGC-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development

Encourage County and local municipalities to expand riparian buffer widths for 
existing development and enforce existing regulations. 3 5

Public, RWQCB, San Mateo 
County

San Mateo County should develop incentives for 
landowners to facilitate an effective riparian zone of 
vegetation adjacent to stream banks to become 
established.  Initial efforts should be directed at key 
tributaries vs. mainstem.

SGC-CCCS-
22.2.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)
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Targeted 
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Threat Action Description
Priority 
Number

Action 
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SGC-CCCS-
22.2.2.1 Action Step

Residential/
Commercial 
Development

Avoid, or at a minimum minimize, the use of commercial and industrial products (e.g. 
pesticides) with high potential for contamination of local waterways. 3 100

Public, RWQCB, San Mateo 
County

SGC-CCCS-
22.2.2.2 Action Step

Residential/
Commercial 
Development

Encourage increased oversight by appropriate regulatory agencies of activities that 
use hazardous commercial and industrial products in the watershed. 3 100

RWQCB, San Mateo County, 
USEPA

SGC-CCCS-
22.2.2.3 Action Step

Residential/
Commercial 
Development

Evaluate regulation of commercial transportation of hazardous chemical along 
Highway 84. 3 10

CalTrans, County of San 
Mateo, RWQCB, USEPA

Evaluation should include an analysis of potential risk 
in regards to commonly transported chemicals and 
overall road conditions (road barriers etc.).

SGC-CCCS-
22.2.3

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to watershed hydrology

SGC-CCCS-
22.2.3.1 Action Step

Residential/
Commercial 
Development

Implement ordinances and policies such that new developments minimize storm 
water runoff, changes in duration, or magnitude of peak flow. 3 10

CDFW, Mid Peninsula Open 
Space District, MROSD, 
NRCS, POST, RWQCB, San 
Mateo County, San Mateo 
RCD, SGERC, State Parks, 
USACE

SGC-CCCS-
22.2.3.2 Action Step

Residential/
Commercial 
Development

Encourage the State Division of Water Rights to evaluate water rights compliance in 
all sub-watersheds where new development is proposed. 1 100

County of San Mateo, NMFS, 
Public, SWRCB

SGC-CCCS-
22.2.3.3 Action Step

Residential/
Commercial 
Development

Modify all County General Plans to eliminate or minimize provisions allowing new 
construction in undeveloped areas within the 100-year flood prone zones in all 
historic CCC coho salmon and CCC steelhead watersheds. 2 10 County of San Mateo

SGC-CCCS-
22.2.3.4 Action Step

Residential/
Commercial 
Development

New development in all historical CCC steelhead watersheds should minimize storm-
water runoff, changes in duration, or magnitude of peak flow. 3 100 County of San Mateo, RWQCB

SGC-CCCS-
22.2.4

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

SGC-CCCS-
22.2.4.1 Action Step

Residential/
Commercial 
Development Discourage San Mateo County from rezoning forestlands to rural residential. 2 100

CDFW, County of San Mateo, 
NMFS

SGC-CCCS-
22.2.4.2 Action Step

Residential/
Commercial 
Development

Discourage home building or other incompatible land use in areas identified as 
timber production zones (TPZ). 2 100

CDFW, Mid Peninsula Open 
Space District, MROSD, 
POST, RWQCB, San Mateo 
County, San Mateo RCD, 
SGERC

Housing in forestlands typically leads to chronic 
stream degradation due to impacts to water quality, 
increased rates of sedimentation, future 
consequences of flood fighting to riparian zones and 
bank hardening, etc.  The adverse impacts of 
extensive rural residential development in the San 
Lorenzo River watershed is reflected in high rates of 
sedimentation and water diversion.

SGC-CCCS-
22.2.4.3 Action Step

Residential/
Commercial 
Development

Encourage San Mateo County to develop  property easement acquisition funds and 
acquire grant monies to purchase eroding private properties in riparian corridors or 
properties subject to frequent flooding though a buyout program. 2 100

County of San Mateo, FEMA, 
NMFS, Private Landowners, 
SGERC

SGC-CCCS-
22.2.4.4 Action Step

Residential/
Commercial 
Development

Land use zoning should be appropriate to the site and be tolerant to anticipated 
conditions (e.g., tolerant to frequent flooding). 2 100

County of San Mateo, FEMA, 
POST, Private Landowners, 
RWQCB

SGC-CCCS-
22.2.5

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)
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Targeted 
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Threat Action Description
Priority 
Number

Action 
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SGC-CCCS-
22.2.5.1 Action Step

Residential/
Commercial 
Development

County should adopt a policy of “managed retreat” (removal of problematic 
infrastructure and replacement with native vegetation or flood tolerant land uses) for 
areas highly susceptible to, or previously damaged from, flooding. 3 20 San Mateo County

Many residences and properties in the San Gregorio 
watershed are prone to flooding, and efforts to 
minimize the impacts of flooding will likely include 
removing instream habitat features such as wood 
debris (a practice that has occurred in the past).  
Residences located adjacent to stream channels are 
often at increased risk of bank erosion, and efforts to 
protect existing infrastructure will likely include bank 
stabilization efforts that could further degrade 
salmonid habitat.

SGC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to watershed hydrology

SGC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Size culverts to accommodate flashy, debris-laden flows and maintain trash racks to 
prevent culvert plugging and subsequent road failure. 2 100

CalFire, CalTrans, Private 
Landowners, San Mateo 
County

All new and replacement culverts should be sized to 
accommodate a 100 year flow event.

SGC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 20 years, prioritizing high risk 
areas in historical habitats or steelhead watersheds. 3 20

CalFire, CalTrans, Private 
Landowners, San Mateo 
County

This recommendation will be difficult to implement due 
to the extensive development in the watershed and 
topographical confinement.  Initial roads targeted will 
likely be unsurfaced seasonal roads where ongoing 
maintenance does not comport with modern 
standards.  Targeted areas should include sub 
watersheds with high erosion potential.  Many of the 
former logging roads in the upper portion of the 
watershed are now used as recreational trails by 
mountain bikers.  These trails are often very steep 
and contribute substantial fine sediment to San 
Gregorio Creek due to inadequate maintenance 
practices and poor trail locations (Ambrose, pers. obs. 
2002).  A shallow landslide model predicted about 
4.4% of the watershed as chronic or high instability in 
the headwater regions of the El Corte de Madera, La 
Honda, and Mindego Creek sub-basins.  Repairing 
and decommissioning roads in areas predicted as 
chronically or highly unstable could reduce the 
likelihood of sediment input from areas predicted as 
chronically or highly unstable. Indiscriminate road 
density reduction should be avoided so as not to 
preclude inhibiting future road realignments that could 
also effectively reduce sediment delivery. 

SGC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SGC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 2 100

CalFire, CalTrans, Mid 
Peninsula Open Space District, 
POST, Private Landowners, 
San Mateo County

SGC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Conduct road and sediment reduction assessments to identify sediment-related and 
runoff-related problems and determine level of hydrologic connectivity. 3 10

CalFire, CalTrans, IWRP, Mid 
Peninsula Open Space District, 
POST, Private Landowners, 
San Mateo County, San Mateo 
RCD

On many forest and ranch roads, located on both 
public and private lands, periodic maintenance falls 
short of addressing chronic, localized erosion 
problems.  In these circumstances, grading of poorly 
drained roads and repair of failed fills and stream 
crossings can continue and even exacerbate the rate 
of fine sediment delivery to the stream channel.  
Additionally, paved and unpaved roads parallel many 
of the waterways within San Gregorio Creek, and may 
impinge channel migration.
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SGC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Evaluate stream crossings for their potential to impair natural geomorphic processes.  
Replace or retrofit crossings to achieve more natural conditions that meet sediment 
transport goals. 3 20

CalFire, CalTrans, Mid 
Peninsula Open Space District, 
POST, Private Landowners, 
San Mateo County

Costs associate with barrier modification must be 
carefully balanced against other restoration activities 
that are less popular socially, but may yield greater 
benefits to various lifestages. If bridges are not 
feasible, replacement culverts on fish bearing streams 
must have a natural bottom.

SGC-CCCS-
23.1.2.4 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so that material 
from landslides and road maintenance can be stored safely away from steelhead 
streams. Coordinate these efforts with all landowners in the watershed, CalTrans, 
and county road maintenance staff as appropriate. 3 5

CalFire, CalTrans, RWQCB, 
San Mateo County, State Parks

Inadequate storage of sediment from road 
management has been an ongoing issue in San 
Gregorio watershed.  The paucity of locations for 
temporary storage of landslide material is a significant 
constraint.  Sites should be identified within the 
duration specified and this action should be continued 
in perpetuity.  A significant amount of sediment is 
removed from inside ditches and road surfaces during 
winter months due to general erosion and removal of 
landslides and is temporarily deposited in areas with 
hydraulic connectivity to watercourses.  Future efforts 
may require incentives to increase landowner 
participation.

SGC-CCCS-
23.1.2.5 Action Step

Roads/Railroad
s

Evaluate and remove roadside berms that lead to increased runoff velocities and 
result in increased sediment discharge. 3 20

CalFire, CalTrans, Mid 
Peninsula Open Space District, 
POST, Private Landowners, 
San Mateo County

Roadside berms are common on many private and 
county roads in San Mateo County and result in 
concentrated water and sediment runoff.  These 
features are often created to serve as a quasi safety 
device (in lieu of crash barriers or guard rails).

SGC-CCCS-
23.1.2.6 Action Step

Roads/Railroad
s

Install and maintain adequate energy dissipaters for culverts and other drainage pipe 
outlets where needed. 3 20

CalFire, CalTrans, Mid 
Peninsula Open Space District, 
POST, Private Landowners, 
San Mateo County, State Parks

Road inventory should identify the number and extent 
of energy dissipaters needed.

SGC-CCCS-
23.1.2.7 Action Step

Roads/Railroad
s

Conduct outreach and education regarding the adverse effects of roads, and the 
types of best management practices protective of salmonids. 2 100

CalFire, FEMA, IWRP, NRCS, 
Private Landowners, State 
Parks

This should be an ongoing program.  Existing material 
can likely be used and tailored to private landowners 
and agencies with road maintenance staff.

SGC-CCCS-
23.1.2.8 Action Step

Roads/Railroad
s

Install sediment traps for pretreatment, and a modified culvert system that can act as 
an efficient detention system. 3 100

CalFire, CalTrans, Mid 
Peninsula Open Space District, 
POST, Private Landowners, 
San Mateo County, State Parks

Pretreatment systems should be installed as part of 
new projects or upgraded. A maintenance plan should 
be part of all pretreatment systems.

SGC-CCCS-
23.1.2.9 Action Step

Roads/Railroad
s

Develop a road upgrade fund to supplement FEMA emergency repair funding so 
problem roads could be upgraded to reduce sediment loading and improve road 
reliability. Seek amendment of FEMA policies to allow improvements that prevent 
erosion and failure, particularly in watersheds with endangered salmonid habitat. 3 20

CalFire, CalTrans, FEMA, Mid 
Peninsula Open Space District, 
POST, Private Landowners, 
San Mateo County, State Parks

San Mateo County should seek amendments to 
FEMA policies to facilitate improvements that prevent 
erosion and failure, particularly for watersheds 
targeted in this and the CCC coho salmon recovery 
plans. 

SGC-CCCS-
23.1.2.10 Action Step

Roads/Railroad
s

Encourage County to continue implementation of the San Mateo County Road 
Maintenance Manual. 2 100

CDFW, NMFS, San Mateo 
County

SGC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

SGC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 100

CalFire, CalTrans, FEMA, 
IWRP, NRCS, San Mateo 
RCD, USACE

Adopt NMFS (2001) Guidelines for Salmonid 
Passage at Stream Crossings.

SGC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings and appropriate 
barrier databases when developing new or retrofitting existing road crossings. 2 100

CalFire, CalTrans, CDFW, 
County of Santa Cruz, FEMA, 
NOAA RC, NRCS, Private 
Landowners, RPFs, RWQCB 
Santa Cruz RCD, State Parks, 
USACE

Replacement of culverts/bridges and upgrading to 
NMFS standards will result in increased cost for 
materials and construction but will likely result in 
structures that can withstand large storm events 
better than many existing structures.  This 
recommendation applies to all stream crossings, 
including those on California Forest Practice Rules 
Class 2-3 streams.
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Identify high priority barriers and restore passage per NMFS' Guidelines for 
Salmonid Passage at Stream Crossings. 1 10

CalFire, CalTrans, CDFW, 
County of Santa Cruz,  NOAA 
RC, NRCS, Private 
Landowners, RWQCB, Santa 
Cruz RCD, State Parks

This action step can largely depends upon state and 
federal regulatory agency staff.

SGC-CCCS-
23.1.3.4 Action Step

Roads/Railroad
s

Replace problematic culverts and low flow crossings streams with bridges or 
appropriate cost effective designs. 2 50

CalFire, CalTrans, CDFW, 
County of San Mateo, County 
of Santa Cruz, MROSD, NOAA 
RC, POST, Private 
Landowners, RWQCB, RCD, 
State Parks, USACE


Partial barriers are present in the San Gregorio 
watershed.  Costs associate with barrier modification 
must be carefully balanced against other restoration 
activities that are less popular socially, but may yield 
greater beneficial affects to various lifestages.

SGC-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

SGC-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s

Encourage adoption and implementation of a plan similar to the County of Santa 
Cruz's Integrated Vegetation Management Plan for Roads Near Perennial Waters 
regarding roadside maintenance activities.  This plan was developed to discourage 
or eliminate unwanted vegetation and promote desirable (native) vegetation. 2 100

CalFire, CalTrans, FEMA, 
IWRP, Mid Peninsula Open 
Space District, NRCS, POST, 
San Mateo County, San Mateo 
RCD, USACE

SGC-CCCS-
23.1.5

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

SGC-CCCS-
23.1.5.1 Action Step

Roads/Railroad
s Develop a Salmon Certification Program for road maintenance staff. 3 20

CalTrans, CDFW, County of 
Santa Cruz, City of Santa Cruz, 
City of Scotts Valley, Santa 
Cruz RCD

SGC-CCCS-
23.1.5.2 Action Step

Roads/Railroad
s

Continue training County Road Maintenance staff through a similar program to the 
FishNet 4C program. 2 20

CalFire, CalTrans, County of 
San Mateo,  RWQCB, San 
Mateo RCD

SGC-CCCS-
23.1.6

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SGC-CCCS-
23.1.6.1 Action Step

Roads/Railroad
s

Decommission riparian road systems and/or upgrade roads (and skid trails on 
forestlands) that deliver sediment into adjacent watercourses . 2 30

CalFire, CalTrans, County of 
San Mateo, Mid Peninsula 
Open Space District, MROSD, 
NRCS, POST, Private 
Landowners, Public, State 
Parks

A watershed wide inventory of the existing riparian 
road network will need to be conducted before a 
reasonable price estimate for this action is 
determined.  Roads in urbanized areas (La Honda) 
will be very difficult to decommission; roads in more 
remote areas, particularly those historically used for 
timber harvest or in public ownership will likely be 
much easier to target for decommissioning.

SGC-CCCS-
23.1.6.2 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. Begin with a road survey 
focused on inner gorge roads followed by roads in other settings. 2 10

CalFire, CalTrans, CDFW, 
County of San Mateo, NMFS

SGC-CCCS-
23.1.6.3 Action Step

Roads/Railroad
s

Licensed engineering geologists should review and approve grading on inner gorge 
slopes. 2 60

CalFire, CalTrans, County of 
San Mateo

SGC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

SGC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SGC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Reduce sediment sources from road networks and other actions that deliver 
sediment to stream channels through improved or new laws and policy. 2 10

CalFire, CalTrans, CDFW, 
County of San Mateo, NMFS
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Encourage County of San Mateo to increase enforcement of existing County 
regulations regarding grading, riparian and building violations, and sediment release 
from county roads. 2 5

CDFW, San Mateo County, 
NMFS

The periodic grading and leveling of unsurfaced roads 
continuously exposes erodible material both on the 
road surface and along the road shoulders.  This 
loose, unconsolidated material is frequently mobilized 
during winter storms where it enters the water column.   
Additionally, paved and unpaved roads parallel many 
of the waterways within San Gregorio Creek and 
impinge on channel migration.  Many of these roads 
have areas that fail recurrently at the same unstable 
locations which contribute to ongoing sedimentation 
as well as bank hardening. 

SGC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific road management plan is created 
and implemented. 2 20

CalFire, CalTrans, County of 
San Mateo, FEMA

A well designed road management plan should result 
in long term cost savings.

SGC-CCCS-
23.2.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SGC-CCCS-
23.2.2.1 Action Step

Roads/Railroad
s

Protect channel migration zones and their riparian areas by designing new roads to 
allow streams to meander in historical patterns. 1 100

CalFire, CDFW, FEMA, IWRP, 
NMFS, NRCS, Private 
Landowners, RPFs, RWQCB, 
San Mateo County, USACE, 
USFWS

Preservation of remaining migration zones are a high 
priority due to their importance for various salmonid 
lifestages.  Protection of these areas will potentially 
help facilitate future restoration actions.

SGC-CCCS-
23.2.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SGC-CCCS-
23.2.3.1 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  2 100

CalFire, CalTrans, CDFW, Mid 
Peninsula Open Space District, 
NMFS, POST, Private 
Landowners, RPFs, RWQCB, 
San Mateo County

Standard practice, however, implementation may be 
difficult in the watershed due to the large number of 
small landowners and varying degree of financial 
resources.  County of San Mateo evaluated roads 
and trails and likely have a good idea of priority 
locations that should be addressed on an annual 
basis.  Rural roads should receive the majority of the 
attention vs. mainline roads in the watershed.

SGC-CCCS-
23.2.3.2 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 2 100

CalFire, Mid Peninsula Open 
Space District, NRCS, POST, 
Private Landowners, RPFs, 
RWQCB, San Mateo County

This should be considered the minimum standard for 
dirt roads in the watershed.

SGC-CCCS-
23.2.3.3 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails by unauthorized and 
impacting uses to decrease fine sediment loads. 2 100

CalTrans, Mid Peninsula Open 
Space District, MROSD, 
NRCS, POST, RWQCB, San 
Mateo County

These standards should be adopted for all unsurfaced 
roads and trails in the San Gregorio watershed.

SGC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

SGC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

SGC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Encourage SWRCB to bring illegal water diverters and out-of-compliance diverters 
into compliance with State law. 1 100 SWRCB

SGC-CCCS-
24.1.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize reduced density, abundance, and diversity

SGC-CCCS-
24.1.2.1 Action Step

Severe 
Weather 
Patterns

Increase enforcement patrols by CDFW and NMFS OLE in sensitive spawning and 
rearing areas. 2 100 CDFW, NMFS OLE

SGC-CCCS-
24.2 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to the estuary (impaired quality and extent)

SGC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Design development projects to include subtidal habitats and natural bioengineering 
techniques that buffer wave action and increase sediment deposition to minimize 
shoreline and wetland erosion. 3 100 FEMA, State Parks, USACE

SGC-CCCS-
24.2.1.2 Action Step

Severe 
Weather 
Patterns

Evaluate living shoreline and associated techniques as a way to benefit habitats 
while providing desired shoreline stabilization needs for future shoreline restoration 
or shoreline protection structures.  Implement where feasible. 3 100 FEMA, State Parks, USACE

SGC-CCCS-
24.2.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

SGC-CCCS-
24.2.2.1 Action Step

Severe 
Weather 
Patterns

Develop and implement salmonid critical flow levels for stream reaches impacted by 
water diversions during drought conditions. 1 10

CDFW, Mid Peninsula Open 
Space District, NMFS, NMFS 
OLE, POST, Private 
Landowners, San Mateo RCD, 
SGERC, SWRCB

Due to the heavy overdraft of water resources from 
San Gregorio Creek, the impact of a severe drought 
could be devastating to all lifestages of coho salmon 
and steelhead in the watershed.  Numerous 
diversions are located throughout the watershed in 
every major tributary.  Although a water master is 
appointed, the required minimum bypass flows set by 
the Courts were not based on salmonid requirements.  
Severe drought, particularly if occurring over a period 
of two or more years, would likely adversely impact 
salmonid habitat throughout the watershed and 
reduce the overall carrying capacity of available 
habitat.

SGC-CCCS-
24.2.2.2 Action Step

Severe 
Weather 
Patterns

Ensure all diversions in the watershed are in compliance with all applicable laws and 
policies during drought periods. 1 5

CDFW, NMFS, NMFS OLE, 
Private Landowners, SWRCB

The SWRCB should conduct periodic sweeps of 
diversions in San Gregorio Creek to ensure they are 
in compliance with annual reporting requirements and 
that annual water usage is accurately reported.

SGC-CCCS-
24.2.2.3 Action Step

Severe 
Weather 
Patterns

If predicted flows are below a level considered critical to maintain viable rearing 
habitat for salmonids, measures to reduce water consumption should be initiated 
through conservation programs. 2 20

CDFW, NMFS, NMFS OLE, 
Private Landowners, SWRCB

SGC-CCCS-
24.2.3

Recovery 
Action

Severe 
Weather 
Patterns

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SGC-CCCS-
24.2.3.1 Action Step

Severe 
Weather 
Patterns Implement performance standards in Stormwater Management Plans. 3 30

CDFW, NMFS, NMFS OLE, 
Private Landowners, SWRCB

SGC-CCCS-
24.2.3.2 Action Step

Severe 
Weather 
Patterns Ensure tolerable water temperatures are maintained during drought periods. 2 5

CDFW, NMFS, NMFS OLE, 
Private Landowners, SGERC, 
SWRCB

Water temperatures during drought will be directly 
affected by ongoing surface water diversions in San 
Gregorio Creek and its tributaries.  Concerted efforts 
should be made to address these diversions during 
drought periods to minimize predictable adverse 
impacts to stream temperatures.

SGC-CCCS-
24.2.3.3 Action Step

Severe 
Weather 
Patterns

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities specific to geological constraints in San Mateo County. 2 5

CDFW, NMFS, San Mateo 
County

SGC-CCCS-
24.2.3.4 Action Step

Severe 
Weather 
Patterns

Patterns of water runoff, including surface and subsurface drainage, should match, 
to the greatest extent possible, the natural hydrologic pattern for the watershed in 
timing, quantity, and quality. 2 100

CalTrans, FEMA, Public, San 
Mateo County, USACE

Extreme flood events could result in major erosion 
within upslope locations.  Much of the watershed is 
comprised of erodible geology that would likely impact 
spawning and rearing habitats when sediment enters 
the stream channel.  Changes and improvements in 
land use practices will likely lower sediment yield 
rates following future flooding events.  However, 
much of the watershed is considered impaired and 
additional flooding events could slow the recovery 
rate of instream habitat conditions.
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
24.2.3.5 Action Step

Severe 
Weather 
Patterns

Work with local governments to incorporate protection of steelhead in any flood 
management activity. 3 10

CalTrans, FEMA, Public, San 
Mateo County, USACE

SGC-CCCS-
24.2.4

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to passage and migration

SGC-CCCS-
24.2.4.1 Action Step

Severe 
Weather 
Patterns

Increase enforcement patrols by CDFW and NMFS OLE in sensitive spawning and 
rearing areas. 3 2

CDFW Law Enforcement, 
NMFS OLE

SGC-CCCS-
24.2.5

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SGC-CCCS-
24.2.5.1 Action Step

Severe 
Weather 
Patterns

Develop floodplain protection guidelines for use by private and public entities specific 
to geological and hydrological constraints. 3 10

CDFW, NMFS, San Mateo 
County

SGC-CCCS-
24.2.5.2 Action Step

Severe 
Weather 
Patterns

Design new development to allow streams to meander in historical patterns, 
Protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 1 100

CalTrans, FEMA, Public, San 
Mateo County, USACE

SGC-CCCS-
24.2.5.3 Action Step

Severe 
Weather 
Patterns

Existing areas with floodplains or off channel habitats should be protected from 
future urban development. 2 100

CalTrans, FEMA, Public, San 
Mateo County, USACE

A lack of available winter refuge habitat, due in part to 
lack of access to inundated floodplain or off-channel 
habitats, has been identified as a limiting factor for 
coho salmon in the watershed according to Stillwater 
Sciences et al. (2010).  This limiting factor for coho 
salmon is likely also a limiting factor for steelhead in 
the watershed, but to a lesser degree.  According to 
Stillwater Sciences et al. (2010), the lower mainstem 
San Gregorio Creek historically may have been a 
relatively un-confined, low gradient channel, with low 
terraces and floodplains providing refuge habitat for 
salmonids during high flows.  Mainstem channel and 
low gradient tributary reaches should be assessed to 
target opportunities to restore floodplain connectivity.

SGC-CCCS-
24.2.5.4 Action Step

Severe 
Weather 
Patterns Avoid or minimize the effects from flood control projects on salmonid habitat. 2 100

CalTrans, FEMA, Public, San 
Mateo County, USACE

Not building flood control projects will not incur 
expenses.  Particular attention should be directed at 
ensuring substantial future infrastructure is not placed 
within the historical tidal prism of the estuary.

SGC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SGC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to the estuary (impaired quality and extent)

SGC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Ensure current and future water diversions (surface and groundwater) do not further 
impair (or minimize) estuary water quality conditions for rearing juvenile salmonids. 1 100

CDFW, NMFS, San Mateo 
County, SWRCB

Aquatic conditions in San Gregorio Creek are likely 
adversely affected by water diversions -- the 
watershed has been designated as a Fully 
Appropriated Stream by the California State Water 
Resources Control Board.  Water diversions 
adversely impact the summer lifestage by reducing 
flows and available habitat for rearing and feeding in 
the riverine areas as well as the estuary.  Water 
diversions also extend the duration necessary for 
conversion to a freshwater lagoon during the summer.

SGC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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(Years)

SGC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment

Ensure water supply demands can be met without impacting flow either directly or 
indirectly through groundwater withdrawals and aquifer depletion. 1 100

CDFW, NMFS, San Mateo 
County, SWRCB

The San Gregorio watershed is adjudicated and a 
minimum bypass requirement of 2 cfs was 
established for new diversions.  However, this 
requirement does not apply to existing water 
diversions, and flows are often less than 2 cfs in 
summer and fall (Stillwater Sciences et al. 2010).  In 
addition, the CDFW Coho Recovery Plan (CDFG 
2004) states that the prescribed bypass flows are too 
low to assure viable salmonid populations.  A 
minimum bypass flow of five cfs should be applied to 
all water diversions, including existing and new wells, 
riparian pumping, and stream side wells.  To reduce 
the amount of water diverted from the stream and 
pumped from the alluvial groundwater basin, and 
potentially maintain summer and fall instream flows, 
domestic, agricultural, and recreational water 
conservation strategies should be implemented 
(Stillwater Sciences et al.2010).  Efforts to address 
the adverse impacts of water diversions could include 
increased oversight by the SWRCB (and County of 
San Mateo for ongoing monitoring groundwater wells) 
for permitted diversions, and enforcement of 
applicable laws for unpermitted diversions.

SGC-CCCS-
25.1.2.2 Action Step

Water 
Diversion/
Impoundment

Monitor, identify problems, and prioritize needed changes to water diversion on 
current or potential steelhead streams that go dry in some years. 2 10

CDFW, Farm Bureau, NMFS, 
Private Landowners, San 
Mateo County, San Mateo 
RCD, SWRCB

Water diversions reduce the quantity of water in the 
wetted stream channel, which increases diurnal 
temperature fluctuations and reduces available 
rearing habitat.  Efforts to address diversions could 
include increased oversight by the SWRCB for 
permitted diversions and enforcement of applicable 
laws for unpermitted diversions.  Water diversions are 
distributed throughout the watersheds many 
tributaries as well as the mainstem of San Gregorio 
Creek.  These diversions, coupled with poor instream 
habitat conditions, likely contribute to significant 
degradation of juvenile rearing opportunities during 
the summer period.  Notable flow fluctuations are 
occasionally measured at the USGS San Gregorio 
stream gauge during low flow periods.  For example, 
flows will drop from approximately one cfs to near 
zero over a period of a few hours and then return to 
one cfs several hours later.  The cause of these 
fluctuations is unknown, and although specific effects 
on instream conditions have not been determined, 
they are suspected to be detrimental to fish and their 
habitat.  The magnitude of this effect is not currently 
known, but during below-normal water years the 
available water supply can be insufficient to meet all 
the water rights allocated in the watershed and 
provide instream flows for aquatic species.

SGC-CCCS-
25.1.2.3 Action Step

Water 
Diversion/
Impoundment

Enforce stream flow bypass requirements for all authorized diversions in San 
Gregorio Creek and its tributaries. 1 100 CDFW, NMFS, SWRCB

A water master has been appointed in the San 
Gregorio watershed.  In time, bypass requirements 
may change due to findings from instream flow 
studies.

SGC-CCCS-
25.1.2.4 Action Step

Water 
Diversion/
Impoundment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded. 3 100

CDFW, Farm Bureau, NMFS, 
Private Landowners, San 
Mateo County, San Mateo 
RCD, SWRCB
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Targeted 
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Threat Action Description
Priority 
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Action 
Duration 
(Years)

SGC-CCCS-
25.1.2.5 Action Step

Water 
Diversion/
Impoundment

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for salmonids in San Gregorio Creek. 1 10

Significant monitoring efforts are currently occurring in 
the San Gregorio watershed.  Data from this 
monitoring effort should be evaluated and 
incorporated into the stream flow evaluation program 
as a means to reduce overall costs.  However, due to 
the large amount of water diverted and the poor 
condition of the fishery it is likely an IFIM study will be 
needed that focuses on necessary instream flows in 
multiple streams and stream reaches in San Gregorio.  
Evaluation should also account for freshwater input 
into the lagoon.

SGC-CCCS-
25.1.3

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to passage and migration

SGC-CCCS-
25.1.3.1 Action Step

Water 
Diversion/
Impoundment

Ensure current and future water diversions (surface or groundwater) do not impair 
migration patterns for listed salmonids in San Gregorio Creek. 3 100

CDFW, NMFS, Private 
Landowners, San Mateo 
County, SWRCB

SGC-CCCS-
25.1.3.2 Action Step

Water 
Diversion/
Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 3 100

CDFW, NMFS, Private 
Landowners, SWRCB

An assessment of the number of unscreened or 
improperly screened diversions needs to occur first.

SGC-CCCS-
25.1.4

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to water quality (impaired stream temperature)

SGC-CCCS-
25.1.4.1 Action Step

Water 
Diversion/
Impoundment

Work with recovery partners to ensure water diversions do not impair water 
temperatures in the San Gregorio Creek. 2 100

CDFW, Farm Bureau, NMFS, 
Private Landowners, San 
Mateo County, San Mateo 
RCD, SWRCB

As part of future streambed alteration agreement, 
CDFW should require installation of temperature 
thermographs upstream and downstream of the 
diversion.  These results should be reviewed on a 
yearly basis by the SWRCB and CDFW.

SGC-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

SGC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SGC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Evaluate and monitor streambed alteration agreement program compliance related 
to all water diversions. 2 5 CDFW, SWRCB

Evaluate rates of compliance and overall impact of 
currently permitted diversion to coho salmon and 
steelhead survival and recovery.  This should be 
adopted as a standard practice by CDFW.  However, 
full implementation may be limited due to a lack of 
staffing.  In this circumstance, other alternatives 
should be evaluated.

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

San Gregorio Creek 1041



San Gregorio Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

Identify and work with the SWRCB to eliminate depletion of summer base flows from 
unauthorized water uses. Coordinated efforts by Federal and State, and County law 
enforcement agencies to  remove illegal diversions from streams. 1 100

County, Federal, NMFS, State, 
SWRCB

Aquatic conditions in San Gregorio Creek are 
adversely affected by water diversions -- the 
watershed has been designated as a Fully 
Appropriated Stream by the California State Water 
Resources Control Board.  Water management 
operations adversely impact almost all coho salmon 
and steelhead life-stages, particularly during drought 
conditions.  Additionally, water diversions reduce 
freshwater inflow to the estuary and extend the 
duration necessary for conversion to a freshwater 
lagoon during the summer.  Ensuring compliance with 
State Water Law will likely result in significant benefits 
to summer rearing conditions in the San Gregorio 
lagoon by improving water quality.  Costs are 
considered minor due to appointment of a water 
master per the adjudication.  To reduce the amount of 
water diverted from the stream and pumped from the 
alluvial groundwater basin, and potentially maintain 
summer and fall instream flows, domestic, 
agricultural, and recreational water conservation 
strategies should be implemented (Stillwater Sciences 
et al. 2010).  Efforts to address the adverse impacts 
of water diversions could include increased oversight 
by the SWRCB (and County of San Mateo ongoing 
monitoring for groundwater wells) for permitted 
diversions, and enforcement of applicable laws for 
unpermitted diversions.

SGC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment

Request the SWRCB conduct interagency consultation with CDFW, and seek 
technical assistance from NMFS on the issuance of water rights permits. 2 100 CDFW, NMFS, SWRCB

SGC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/
Impoundment Support SWRCB in regulating the use of streamside wells and groundwater. 2 100

CDFW, NMFS, San Mateo 
County, State Parks, SWRCB, 
USFWS

The number of individual landowners in the watershed 
who maintain groundwater wells for residential and 
irrigation water supply is not known.  The total number 
of wells in the watershed between 2006 and 2008, as 
contained within San Mateo County Environmental 
Health Division (EHD) records, was estimated at 311 
(Table 2-6).  The majority of these (79%) are situated 
in the eastern half of the watershed, which primarily 
acts as an area of groundwater recharge to the basin 
aquifer in the valley.

SGC-CCCS-
25.2.1.5 Action Step

Water 
Diversion/
Impoundment Continue to prohibit new or increased summer diversions. 1 100 CDFW, SWRCB

This action may result in decreased economic 
development but information to assesses whether or 
not this may happen was unavailable.

SGC-CCCS-
25.2.1.6 Action Step

Water 
Diversion/
Impoundment

Encourage use of the most recent update of NMFS' Water Diversion Guidelines for 
all water diversions. 2 100

Coastside Land Trust, County 
of San Mateo, Farm Bureau, 
Mid Peninsula Open Space 
District, NMFS, NRCS, POST, 
Private Landowners, San 
Mateo RCD, SWRCB, Water 
Agencies

SGC-CCCS-
25.2.2

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize reduced density, abundance, and diversity
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San Gregorio Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SGC-CCCS-
25.2.2.1 Action Step

Water 
Diversion/
Impoundment

Work with SWRCB and landowners to improve survival and migration opportunities 
for all lifestages by improving streamflow. 2 20

CDFW, County of San Mateo, 
Farm Bureau, NMFS, NRCS, 
San Mateo RCD, SGERC, 
Trout Unlimited Lagoon rearing habitat should also be evaluated.
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San Lorenzo River Population 

CCC Steelhead Winter-Run 
• Role within DPS: Functionally Independent Population
• Diversity Stratum: Santa Cruz Mountains
• Spawner Density Target: 3,200 adults
• Current Intrinsic Potential: 146.2 IP-km

For information regarding CCC coho salmon for this watershed, please see the CCC coho 
salmon recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
The San Lorenzo River is the largest watershed in Santa Cruz County and the largest watershed 
in the Santa Cruz Mountains Diversity Stratum.  The most important fisheries resources in the 
watershed likely are contained in Branciforte (including lower Carbonera), Zayante (including 
Bean), Fall, Boulder, and Bear creeks and the middle and lower mainstem (Boulder Creek to 
Paradise Park) of the San Lorenzo River (Alley et al. 2004).  The San Lorenzo River has played a 
central role in the history of steelhead in Santa Cruz County (Titus et al. 2010), and in 1954, it was 
considered the best winter steelhead stream south of San Francisco Bay (Becker and Reining 
2008).   

In the 1940s, steelhead used an estimated 125 km of stream for spawning in the main stem and 
tributaries (Titus et al. 2010).  The 1965 Fish and Wildlife Plan for California states there “… are 
239 miles of steelhead habitat in the San Lorenzo drainage” (CDFG 1965).  In 1965, CDFG 
estimated the annual steelhead spawning run in the San Lorenzo River at about 23,000 fish, based 
on the observations of local field personnel (Titus et al. 2010).  This estimate did not differentiate 
between wild and hatchery origin fish, and the estimate is believed to be high by some local 
fishery biologists (D. Alley, D.W. Alley and Associates, personal communication, 2002).   

In 2001, Alley (2002) estimated the current adult index of steelhead returns to the San Lorenzo 
River mainstem and nine tributaries at 610 and 1,000, respectively.   During the winter and spring 
of 2011-12, Jankovitz (2012) observed 11 adult steelhead and 14 redds in 2 tributary reaches of the 
San Lorenzo River. Redd densities were 2.8 and 4.6 redds per kilometer.  During the winter and 
spring of 2012-13, Jankovitz (2013) observed 42 adult steelhead and 63 redds in 7 reaches 
throughout the San Lorenzo watershed.  Redd densities ranged from 0.0 to 27.8 redds per 
kilometer, with the highest densities observed in Zayante Creek and all but 2 of 7 reaches had 
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densities less than 2 per kilometer (lower Zayante Creek and the San Lorenzo mainstem 
downstream of Felton). 
 
Alley et al. (2004) notes two “functional regimes” in the San Lorenzo River system, the first being 
the lower and middle mainstem downstream from the Boulder Creek confluence and the second 
comprising the upper mainstem and tributaries.  According to the Alley et al. (2004) report, 
“…results suggest that smolts leaving the system each year are mostly a combination of large 
YOYs from the middle and lower river and yearlings from the tributaries and upper mainstem 
River.”  The large YOY from the middle and lower mainstem are highly dependent upon good 
stream flows to provide for fast-water feeding habitat necessary for faster growth. 
 
Average density of juvenile steelhead for all size classes at mainstem San Lorenzo River 
monitoring sites in 1997-2001 and 2003-2013 ranged from 4.8 to 52.0 fish per 100 feet of stream 
(Alley 2013).  Young-of-the-year ranged from 2.8 to 49.3, yearlings and older ranged from 0.8 to 
9.6; size class I (<75 mm standard length, SL) ranged from 0 to 32.5, and size class II/III (≥ 75 mm 
SL) ranged from 4.3 to 43.9 fish per 100 feet of stream.  Average density of juvenile steelhead for 
all size classes at San Lorenzo River tributary monitoring sites in 1997-2001 and 2003-2013 ranged 
from 5.0 (lower Branciforte Creek) to 104.5 (Zayante Creek) fish per 100 feet of stream (Alley 
2013).   
 
In the lagoon, the juvenile steelhead population was estimated at 4,277 in August 2005, and 5,452 
in September 2005, a wet year (Beck et al. 2006); although the author noted these estimates were 
likely overestimated due to long time periods between sample events. In 2013, Hagar 
Environmental Science estimated the population size of juvenile steelhead in the lagoon was 207 
individuals (Hagar Environmental Science 2014).  This estimate was more than double the 
population estimate observed in Spring 2012, but slightly less than half of the estimate from 
Spring 2011 (~500 individuals) (Hagar Environmental Science 2014).  Few steelhead were 
captured during the spring-fall sampling period in 2014 (37, 10, and 8 steelhead during June, July 
and September sampling, respectively) (Hagar Environmental Science 2015).      
 

History of Land Use 
Extensive alteration of stream environments within the San Lorenzo River watershed had 
regionally occurred prior to and during the early 20th century (SHG et al. 2002).  Numerous human 
industries and developments clearly had dramatic impacts on the ability of local stream and 
riverine ecosystems to support salmonids.  Chief among these development activities was the 
logging of the redwood forest in the Santa Cruz Mountain region (Rood 1975; McCarthy 1994; 
SLVWD 2009; Spence et al. 2011).  Significant logging began in the Santa Cruz Mountains in the 
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1840s with the advent of water-powered, mechanized mills (prior to this time, logging was done 
using non-mechanized methods).  In 1842, large-scale industrial logging began with the 
development of the region’s first water-powered sawmill which was located in the San Lorenzo 
River watershed (Spence et al. 2011).  The water-powered mills required the damming of streams 
and rivers to provide the necessary head for power and storing logs. 
 
The 1870s saw the emergence of steam-powered sawmills and “steam donkeys.”  Additionally, 
rail systems were developed in the watershed to haul logs to mill sites (Rood 1975; Spence et al. 
2011).  These technological advances accelerated the pace of logging, and the period from 1875 to 
1905 marked the apex of the logging industry in the Santa Cruz Mountains.  The cumulative 
magnitude and spatial extent of early logging was impressive, as evidenced by the number of 
mill sites established before 1906 – some 130 in the San Lorenzo River watershed during the 
period 1840 to 1905.  The rapidity with which the redwood forests of the Santa Cruz Mountains 
were logged was profound, and by the early 1900s, the timber supply in many watersheds was 
exhausted.  The impacts of these early logging operations on salmonid habitat were undoubtedly 
severe. 
 
Logging was not the only industry in the Santa Cruz Mountain area substantially, adversely 
affecting the capacity of streams to produce salmonids at their intrinsic potential during the 1800s.  
For example, between 1843 and 1870, several tanneries were established in the region, which 
made use of bark from tanoak (SLVWD 2009; Spence et al. 2011).  The first of these was built in 
what is now known as Scotts Valley in the San Lorenzo watershed in 1843.  Other industries that 
likely impacted aquatic habitat also included the California Powder Works and paper mills.  The 
California Powder Works, established in 1861 and operated until 1914, manufactured black 
gunpowder for use in mines and railroad development in California.  The plant was located near 
Paradise Park on the lower mainstem of the river.  There were also several paper mills in the 
region.  The San Lorenzo Paper Mill, which operated intermittently from 1861 to 1872, was located 
on the San Lorenzo River just downstream of the California Powder Works site. 
 
Tourism expanded in the early 20th century, leading to the construction of many summer cabins 
and camps in the Santa Cruz Mountains.  With the expanded urban growth of the 1950s and 
1960s, many seasonal residences were converted to year-round residences, triggering 
urbanization of the San Lorenzo Valley.  Growth brought more rural roads and more disturbed 
lands and greater erosion and sediment production to a watershed that was still recovering from 
late 19th century/early 20th century logging.  Aggregate quarries in the watershed expanded to 
supply building materials to the region, and timber production occurred in predominantly 
second growth forests.  
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The surface area of the San Lorenzo River lagoon has been reduced by over 80 percent, 
dramatically simplifying the morphologic complexity of the lower San Lorenzo River lagoon 
(SHG et al. 2002, Beck et al. 2006).  Following the 1955 flood, the estuary was channelized and 
leveed for flood control by the Corps.  The flood control project resulted in the deepening and 
narrowing of the channel and removal of all riparian vegetation along the estuary1.  Alterations 
to the lagoon significantly reduced the areal extent of rearing habitat for summer rearing juvenile 
salmonids. 
 

Current Resources and Land Management 
Most of the watershed is rugged mountainous terrain and is densely forested (Kestrel Consulting 
Inc. and Gary Fisk and Associates 2005).  Flow from the San Lorenzo River Watershed along with 
groundwater resources provides 60-80 percent of the water supply for the City of Santa Cruz 
system and is a key supply for the communities of the San Lorenzo Valley.    
 
Major land uses in the watershed are forest, urban, openland, recreation, agriculture and water 
(Kestrel Consulting Inc. and Gary Fisk and Associates 2005).  The San Lorenzo River watershed 
supports residential land use, including rural and mountain residential zoning, timber harvest, 
and a mix of commercial and special districts.  The lower portion of the watershed is more 
urbanized (e.g., City of Santa Cruz), while land use in the upper watershed consists 
predominantly of rural residential, forest and openland.  Extensive residential development is 
located in close proximity to the bankfull channel on the lower mainstem (e.g., City of Santa Cruz) 
and middle mainstem (e.g., Felton and Boulder Creek) of the river and many of the tributaries 
(including Zayante, Bean, and Boulder creeks). 
 

Salmonid Viability and Watershed Conditions 
The following indicators were rated “Poor” through the CAP process:  estuary, habitat 
complexity, sediment transport, abundance, hydrology, landscape patterns, and water quality.  
Recovery strategies will typically focus on ameliorating these habitat indicators although 
strategies that address other indicators may also be developed where their implementation is 
critical to restoring properly functioning habitat conditions within the upper watershed. 
 

                                                           
1 In more recent years, the City of Santa Cruz has encouraged the Corps of Engineers to increase native vegetation 
within the flood control channel to improve riparian habitat conditions.  The City remains committed to retaining as 
much vegetation within the flood control channel as possible within the constraints of flood control mandates from 
the Corps of Engineers. 
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Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The San Lorenzo River CAP Viability Table results are provided 
below.  Recovery strategies will focus on improving these conditions. 
 
Estuary: Quality & Extent 
Estuaries constitute highly variable, large scale ecotones (transition zones between different 
environments) through which salmonids must pass as outmigrating juveniles and returning 
adults.  Passage and rearing of juveniles in estuarine habitats are an integral phase of salmonid 
life history at a time when physiological adaption, foraging, and refugia from predators are 
critical (Healey 1982; Simenstad and Salo 1982).  Rearing in estuarine habitats contributes to the 
survival and fitness of juvenile salmonids throughout their life history (Kotyk et al. 1986; Bond et 
al. 2008).  Because estuaries are natural carbon sinks, the food webs are detritus driven and much 
less dependent on seasonal primary production, resulting in greater productivity and better fish 
growth year round (Simenstad and Salo 1982).  Due to emigration of rearing juveniles 
downstream seeking available habitat (Bjornn 1971), significant percentages of the juvenile 
population can end up rearing in coastal lagoons and estuaries (Shapovalov and Taft 1954; 
Zedonis 1992).  Estuaries/lagoons on California’s central coast have been extensively documented 
as superior rearing habitat for steelhead and can contribute a disproportionate total number of 
returning adults compared to stream habitats when conditions are even marginally suitable 
(Bond et al. 2008).  Smith (1990) documented that steelhead juveniles grew very rapidly in 
numerous lagoons in the Santa Cruz Mountain Diversity Stratum.  Benefits associated with a 
functional lagoon environment (e.g., increased growth and probability of ocean survival) are 
compromised when (1) lagoons prematurely breach prior to adequate upstream flows from 
winter storm events, (2) inadequate water quality and quantity are available to facilitate 
freshwater conversion during the summer and fall, and (3) habitat availability is reduced and 
essential habitat attributes are simplified.  The San Lorenzo River estuary/lagoon is significantly 
degraded by these three limiting factors.  The impaired condition of the lagoon/estuary may be 
one of the most important limiting factors for the steelhead population in the watershed and 
viability of steelhead within the Diversity Stratum. 
 
The San Lorenzo estuary was reduced in size following urban development and flood control 
efforts (by approximately 80% of its historical size), which led to degraded rearing conditions for 
juvenile salmonids.  Urban development from the late 1800s to 1955 filled in the historical tidal 
prism, narrowing the river bed (SHG et al. 2002).  Following predictable high flow events that led 
to flooding in the City of Santa Cruz in 1955, the lower San Lorenzo River was leveed, 
straightened, and deepened (below sea level in some reaches).  All the riparian vegetation was 
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removed and the stream banks were hardened with rip rap (Mount 1995).  The lagoon and estuary 
were narrowed considerably by the levee project, and a large island was eliminated (SHG et al., 
2002).  These alterations reduced the quantity and quality of available estuarine habitat important 
for juvenile salmonid rearing. 
 
Water quality data collected in the lagoon reveal degraded water quality parameters that likely 
adversely affect juvenile steelhead.  SHG et al. (2002) reported very low dissolved oxygen levels 
and water temperatures in the ranges lethal to steelhead.  The Santa Cruz County Environmental 
Health Department has collected monthly water quality samples in coastal estuaries throughout 
the county.  These data indicate the San Lorenzo lagoon has significantly elevated levels of 
nitrogen compared to Aptos (CWC and SHG 2003) and Soquel lagoons.  Reduced freshwater 
inflow (due to upstream diversions) coupled with elevated nutrient input from upstream 
anthropogenic land use practices, act synergistically to create very poor water quality conditions 
for juvenile steelhead rearing.   
 
When the sandbar to the San Lorenzo River estuary closes during the summer and enough water 
backs behind the sandbar to form a freshwater lagoon, conditions are set for the creation of 
optimal steelhead rearing habitat.  Even though, for reasons listed above, current conditions are 
compromised from historical conditions, the lagoon still provides some important opportunities 
for juvenile rearing.  However, unauthorized and illegal breaching of the sandbar is a frequent 
occurrence that can drain most of the lagoon and flush steelhead into the ocean prematurely, 
likely resulting in death of an unknown percentage of the population.  Artificial unauthorized 
sandbar breaching has often occurred multiple times throughout the year since at least the 1980s 
(SHG et al. 2002).  
 
In 2014, the City of Santa Cruz began the development of the San Lorenzo River Lagoon Interim 
Management Program (IMP) (City of Santa Cruz 2015).  The purpose of the IMP is to reduce or 
eliminate seasonal flooding of private and public property along the lagoon and to reduce the 
frequency or need for sandbar management at the mouth of the San Lorenzo River.  Reducing the 
frequency or need for sandbar management will lead to improved habitat quality and quantity 
within the San Lorenzo River Lagoon for CCC steelhead and CCC coho salmon.  The IMP 
includes two project components: interim sandbar management (controlled breaches to briefly 
lower the summer lagoon water surface elevation) and eventually the installation of a head driven 
culvert which is aimed to control water surface elevations and improve water quality in the 
lagoon while eliminating the need for summer sandbar management.  Information gathered 
during the implementation of the IMP (2016-2018) will be used to guide the development of the 
permanent solution that will meet multiple objectives of habitat enhancement and reduced 
flooding. 
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Sediment Transport: Road Density 
Many studies have been conducted on sediment-related issues on the San Lorenzo River (Santa 
Cruz County Planning Department 1979; SWRCB 1982; Coats et al. 1982; Balance Hydrologics Inc. 
1998; SHG 2001) due in part to the loss and degradation of salmonid spawning and rearing 
habitats across the watershed.  Aquatic habitats in the San Lorenzo River have deteriorated 
considerably from historical conditions (Santa Cruz Planning Department 1979) due to increased 
rates of sediment input (two to four times background levels (SHG 2001)) into the river.  The high 
rates of sediment input have impaired salmonid spawning, feeding, and rearing habitats by 
burying spawning gravels, disrupting invertebrate (salmonid food) production, and filling in 
pools needed by salmonids for thermal and predator refuge.  Elevated rates of fine sediment input 
are considered by many fisheries experts to be the primary limiting factor to salmonid production 
in the San Lorenzo River (Alley et al. 2004).   
 
In 1979, the County of Santa Cruz implemented the San Lorenzo River Watershed Plan (Plan) to 
assist in setting priorities for erosion control and protection of aquatic habitat in the San Lorenzo 
River and its tributaries.  In addition to adoption of the Plan, the County adopted four other 
ordinances directly addressing erosion control, sedimentation, and slope stability at the County 
level. 2   Since the Plan’s implementation in 1979, stream conditions have not substantially 
improved (Balance Hydrologics, Inc. 1998).  The most compelling data available are from the 
Zayante and Bean Creek subwatersheds.  In these subwatersheds, the current streambed material 
is composed of finer bed material than observed in 1979 with fewer clean spawning gravels or 
cobbles and boulders for summer rearing of young fish.  These results suggest actual conditions 
(as of 1998) in the San Lorenzo River were worse than they were in 1979 for salmonids despite 
the County’s various ordinances designed to protect water quality and riparian habitats.   
 
High levels of instream fine sediment likely impair steelhead spawning and rearing success 
throughout most of the stream reaches in the watershed.  The majority of sediment entering the 
San Lorenzo River has been identified as originating from private (including roads used for 
timber harvest plans) and public roads (Balance Hydrologics, Inc. 1998; SHG 2001)3.  Based on 
numerous site visits throughout the County, these conditions appear indicative of the County’s 

                                                           
2  These ordinances are: the Santa Cruz County Erosion Control Ordinance; the Santa Cruz County Riparian Corridor 
and Wetlands Protection Ordinance; the Santa Cruz County Sensitive Habitat Protection Ordinance; and Grading 
Regulations.  

3 According to Balance Hydrologics, Inc. (1998), the strength of the existing County environmental protection ordinances is their 
ability to guide new permitted development.  However, their weaknesses have been in enforcement of violations from 
unpermitted activities and effecting remedial action to address erosion sources.  The cumulative impact of this lack of effective 
enforcement is a backlog of known violations far exceeding the County’s resources to resolve them (Balance Hydrologics, Inc. 
1998). 
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road network as a whole (J. Ambrose, NMFS, personal observations, 2000-2013), and it is 
reasonable to anticipate sediment will continue to be input into the San Lorenzo River at rates 
above historical levels circa 1850 (pre-European settlement).  Additional sources of sediment 
include major landslides located in areas with highly erosive geology (e.g., the Mount Herman 
slide located on Bean Creek), channel erosion, rural residential development and associated land 
use practices, and logging.  Continued sediment input will cause salmonid spawning, rearing, 
and feeding habitats to remain in a degraded condition.  
 
Water Quality: Turbidity or Toxicity 
Water is altered from land use practices in the watershed that degrade water quality and 
steelhead survival, principally through the input of fine sediment which results in increased 
turbidity, smothers spawning gravels, reduces food production, and fills in rearing habitats.   
Sources of increased sediment input leading to elevated levels of turbidity include roads and road 
maintenance, residential development, and logging.  The variable geology of the watershed lends 
stream reaches with sandy geology, including Branciforte, Zayante, and Bean Creeks, and 
downstream reaches of the mainstem river, to be more susceptible to elevated levels of turbidity.  
Turbidity was rated Fair for winter adults and winter rearing juveniles and Good and Very Good 
for smolts and summer rearing juveniles, respectively. 
 
Habitat Complexity:  Large Wood & Shelter 
According to Stillwater Sciences et al. (2010) California coastal streams do not naturally have 
channel morphology conducive to forming extensive flood plains or off-channel rearing areas. 
This is particularly true in the streams in the Santa Cruz Mountains, which contain little of the 
low-gradient, wide-valley streams that provide productive rearing habitat for salmonids.  The 
role of large wood in these steeper streams was, in all likelihood, absolutely essential for 
providing refuge habitat during high flow events in winter because there were fewer 
opportunities for off-channel habitat refuges (Moyle et al. 2008).  A lack of functional instream 
wood was noted as the primary limiting factor in regard to escape cover for rearing juveniles in 
the watershed (Alley et al. 2004; Alley 2014; Alley 2015).  Rearing habitat quality in most 
tributaries is limited by the paucity of deep pools with adequate cover.  Low abundances of LWD 
in the San Lorenzo River are likely the result of removal by adjacent landowners and the County 
of Santa Cruz Department of Public Works.  Santa Cruz County funded extensive and effective 
stream clearance efforts following the 1982 flood but the County has greatly limited its removal 
of LWD since 20094.  Unfortunately, unauthorized instream removal of LWD continues on the 
part of private landowners.  Limited LWD likely is the major contributor to the lower shelter 

                                                           
4  The County of Santa Cruz is applying for authorization through the Corps to remove LWD jams that may threaten 
infrastructure in specific cases.  This is a significant improvement over previous practices when their Department of Public 
Works removed LWD indiscriminately. 
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values estimated in the watershed (only seven percent of the stream reaches for which there are 
data had a shelter value >80 out of a possible rating of 300). 
 
Hydrology: Redd Scour and Hydrology: Baseflow & Passage Flows 
Streamflow in the San Lorenzo River is reduced due to water diversions and groundwater 
pumping as discussed in the section under Threats: Water Diversions and Impoundments.  The issues 
related to water use and streamflows are complicated by the number of water users, types of 
diversions (direct and streamside wells) and the lack of coordination between users.     
 
Increasing residential development and road construction increases the impervious surface in the 
watershed, thereby increasing the amount of runoff.  This, in combination with reduced instream 
complexity and erosive geology (LWD formed habitats, such as scour pools), increases the 
likelihood of redd scour during high flow events (Alley et al. 2004).  Alley et al. (2004) noted that 
much of the streambed of the San Lorenzo is prone to scour, particularly along the lower 
mainstem and Zayante, Bean, and Branciforte tributaries.  It was not known if scour was 
widespread or whether it was a significant cause of steelhead egg and alevin mortality. 
 
Landscape Patterns – Urbanization 
Landscape patterns are impacted by urbanization that extends along much of the lower mainstem 
and throughout numerous tributaries in the watershed.  Impacts include increased disturbance 
through sediment and pathogen input, dumping of trash, yard waste, and toxic substances, such 
as oil and garden chemicals in watercourses, increased levels of pharmaceuticals in the water 
column, conversion of native riparian vegetation and replacement with detrimental and invasive 
exotic vegetation, and altered hydrology due to impervious surfaces.  
 

Threats 
The highest rated threats and associated impacts to habitats (e.g., stresses) at various lifestages 
are outlined in San Lorenzo River CAP Results.  Recovery strategies will likely focus on 
ameliorating High and Very High rated threats; however, some strategies may address Medium 
and Low threats when the strategy is essential to recovery efforts.  The figures and tables that 
display data used in this analysis are provided in the San Lorenzo River CAP Results. 
 
Channel Modification 
Channelization is one of the largest impacts of urbanization (Mount 1995) to riverine systems.  
Most aspects of channelization disrupt the equilibrium of a river:  Where a stream is straightened, 
the stream power will increase, often leading to channel and bank scouring as the stream attempts 
to reestablish meandering or braided patterns (Mount 1995).  The ecological consequences of 
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channelization include:  loss, reduction, or alteration of habitat complexity, streamside or bank 
cover, and pool habitat; and elimination of spawning, rearing, and feeding areas for fish (Brookes 
1988).  The removal of riparian vegetation associated with channelization directly affects both 
aquatic and terrestrial communities through increased water temperatures and loss of a local 
source of energy input (Mount 1995).  Channel modification was determined to be a High threat 
in large part due to the extensive modifications to the tidal prism of the San Lorenzo River estuary 
and impacts to the watercourse due to residential areas in the upper watershed.  These 
modifications require constant maintenance.  This requirement prevents the modified stream 
reaches from ever fully recovering and achieving properly functioning conditions.  Areas of 
significant modification include the estuary, Branciforte, and lower Carbonera Creeks.  Channel 
maintenance is expected to continue into the future and may actually increase if new policies 
established by the Corps (post hurricane Katrina) are implemented by the City of Santa Cruz in 
regard to the existing levees along the San Lorenzo estuary. 
 
Modification has also resulted from the proximity of the extensive road network in the watershed 
and its adjacency to the mainstem San Lorenzo and most of its tributaries.  In areas where houses 
are close to the bankfull channel, bank hardening often occurs and this hardening prevents or 
minimizes stream bank erosion which may threaten, or is perceived to threaten, infrastructure.  
In the San Lorenzo River, these activities have simplified instream habitat complexity and 
disconnected some stream channels from their floodplains, primarily through stream bank 
stabilization and channelization measures.  These activities are anticipated to continue in the 
future. 
 
Fire and Fuel Management 
Some areas in the San Lorenzo River watershed have high fire hazard rating according to data 
from CalFire.  A major fire, particularly if located in areas with high erosion hazard rating, could 
result in major increases in fine sediment and further compromise the rate of large wood 
recruitment in stream channels.  Furthermore, if existing riparian areas were lost to fire, increases 
in instream temperatures, which are already above optimal condition along the mainstem, would 
likely result. 
 
Logging and Wood Harvesting 
Timber harvest remains a threat to steelhead habitat in the San Lorenzo River, but at diminished 
levels compared to historical practices.  In the Santa Cruz Mountains, even aged management 
was replaced long ago by selective harvest.  Nonetheless, timber harvest was rated as one of the 
major sources of sediment contribution in the Zayante Area Sediment Source Study (SHG 2001).  For 
steelhead, timber harvest was listed as a threat for the winter rearing lifestage due to potential 
increases in turbidity during the wet weather period and the potential for loss of trees that could 
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be recruited into the wetted channel if harvested.  Even with application of new California Forest 
Practice Rules with their limitations on harvest within the riparian zone, these threats are 
anticipated to continue.  Loss of potential future recruitment would remove high water refugia 
and summer rearing areas in a watershed where LWD is already limiting.   
 
Residential and Commercial Development 
The 2010 census estimated the population within the San Lorenzo River watershed at 84,098 
individuals; 74 percent of the watershed has a housing density higher than 1 unit per 20 acres 
(NMFS GIS) with significant development located in the riparian zones of the mainstem San 
Lorenzo and many of its tributaries.  The population in the watershed is relatively high compared 
to many other watersheds in the Santa Cruz Mountain’s diversity stratum, and the proximity of 
residences to stream channels and the City of Santa Cruz to the estuary likely place riparian areas 
and stream channel at greater risk for future alterations despite numerous policies and regulation 
adopted by the County of Santa Cruz and City of Santa Cruz designed to protect water quality5.  
Many residences and some communities (parts of Felton) in the watershed are at risk for flooding 
and efforts to minimize the impacts of flooding will likely include removal of instream habitat 
features, such as large logs (a practice that still occurs, usually illegally).  Additionally, residences 
located adjacent to stream channels are often at increased risk of bank erosion, and efforts to 
protect existing infrastructure will likely include bank stabilization efforts which would further 
degrade salmonid habitat. 
 
The County of Santa Cruz (2001) rated the interrelationship of various water quality parameters 
to sources of impairment.  The County determined that urban development and associated runoff 
from urban areas had a high relationship to various pathogens detected in the watershed.  The 
County also determined septic systems and leaky sewers had a high relationship to both elevated 
pathogen levels and nitrate levels in the watershed.  The San Lorenzo Nitrate Management Plan 
(County of Santa Cruz 1995) determined that an estimated 84% of the current nitrate load in the 
river resulted from human activities in the watershed.  Of that human influenced nitrate load, 
57% was associated septic systems in sandy and non-sandy soils.  Impairment of water quality, 
the aquatic environment, and associated riparian areas is anticipated to continue into the future. 
 
Roads  
Road densities are high throughout the watershed and estimated at 5.3 miles of road per square 
mile of watershed area, and at 6.2 miles per square mile of riparian area.  Many of these roads are 

                                                           
5 According to Balance Hydrologics, Inc. (1998), the strength of the existing County environmental protection ordinances is their 
ability to guide new permitted development.  However, their weaknesses have been in enforcement of violations from 
unpermitted activities and effecting remedial action to address erosion sources.  The cumulative impact of this lack of effective 
enforcement is a backlog of known violations far exceeding the County’s resources to resolve them (Balance Hydrologics, Inc. 
1998). 
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poorly situated and constructed, and improperly maintained.  Roads were determined as the 
primary sediment source in the watershed, including private, public, and timber harvest roads 
(Santa Cruz County 2001).  The periodic grading and leveling of unsurfaced roads continuously 
expose erodible material both on the road surface and along the road shoulders.  This loose, 
unconsolidated material is frequently mobilized during winter storms when it enters the water 
column.  Additionally, paved and unpaved roads parallel many of the waterways within the San 
Lorenzo River and impinge on channel migration.  Many of these roads have areas that fail 
recurrently at the same unstable locations.  These reoccurring bank failures contribute to ongoing 
instream sedimentation and often are addressed by bank hardening.  Roads located in areas 
dominated by sandy soils are some of the largest contributors to degraded streambed conditions 
in the watershed (Balance Hydrologics, Inc. 1998). Other impacts of roads include changes and 
losses to riparian vegetation and structure that lead to ongoing impacts to water quality.  Balance 
Hydrologics, Inc. (1998) reported that repeated riparian disturbance due to road related issues in 
Bean Creek was self-perpetuating.  Stabilization of banks along road corridors, without re-
establishment of riparian vegetation, furthered additional bank instability and increased rates of 
sediment input. 
 
Severe Weather Patterns 
Extreme flood events, such as those in 1955 and 1982, could result in major input of sediment 
from upslope locations.  Much of the watershed is comprised of highly erodible geology which 
would likely impact spawning and rearing habitats when sediment enters the stream channel.  
Changes and improvements in land use practices will likely result in lower sediment yield-rates 
following future flooding events than were experienced after 1955 and 1982 floods.  However, 
much of the watershed is considered impaired and additional flooding events could slow the rate 
of recovery of instream habitat conditions.   
 
Due to the heavy overdraft of water resources in the San Lorenzo River, the impacts of a severe 
drought in conjunction with ongoing overdraft of surface flows and the aquifer could be 
devastating to all lifestages of steelhead in the watershed, particularly during the summer 
months.  Although the watershed is listed as fully appropriated in the summer, the listing is not 
adequately enforced for permitted surface water diversions.  Additionally, even less oversight 
exists for ground water pumping in the watershed, and this has a significant impact to baseflow.  
Current demand for water exceeds the safe yield of local aquifers and a severe drought, 
particularly if occurring over a period of two or more years, would likely result in significantly 
reduced flows throughout the watershed and reduce overall steelhead abundance.  A major 
impact to the San Lorenzo River population would compromise the overall viability of the Santa 
Cruz Mountains Diversity Stratum steelhead population. 
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Water Diversion and Impoundment 
Depletion and diversion of natural flows have altered natural hydrological cycles and subsequent 
flows in significant portions of the San Lorenzo River.  For example, Alley (Alley 1998; Alley 
2000a; Alley 2000b; Alley 2001; Alley 2002; Alley et al. 2004) documented many physical changes 
to salmonid habitats due to changes in streamflow in the watershed.  Reduction of flow negatively 
affects salmonid habitat due to: loss of usable habitats due to dewatering and blockage; stranding 
of fish resulting from rapid flow fluctuations; migration delays; entrainment of juveniles into 
unscreened or poorly screened diversions; and increased lethal and sublethal effects resulting 
from increased water temperatures (Chapman and Bjornn 1969; Berggren and Filardo 1993).  In 
addition, reduced flows degrade or diminish fish habitats via increased deposition of fine 
sediments in spawning gravels, decreased recruitment of new spawning gravels, and 
encroachment of riparian and non-endemic vegetation into spawning and rearing areas.  Growth 
of young-of-the-year steelhead in the middle and lower mainstem is strongly dependent upon 
summer stream flow to provide fast-water feeding conditions that allows fish to become large 
enough to smolt as yearlings (Alley et al. 2004).  The cumulative effect of these impacts to instream 
habitats is reduced juvenile populations in the action area.  
 
Aquatic conditions in the San Lorenzo River are adversely affected by water diversions, and the 
watershed has been designated as a Fully Appropriated Stream by the California State Water 
Resources Control Board during the summer months.  In addition to the impacts from water 
management operations to the riverine condition for the summer lifestage, water diversions 
reduce freshwater inflow to the estuary and extend the duration necessary for conversion of the 
impounded lagoon to a mixed freshwater lagoon in summer.  Artificial breaching resets the time 
necessary for conversion to freshwater, and in dry years with repeated breaching, the lagoon 
remains stratified and is poor habitat for rearing steelhead.  The City of Santa Cruz diverts the 
greatest amount of water from the San Lorenzo River with diversions located at the Felton 
Diversion Dam, Newell Creek Dam (aka Loch Lomond), and above the estuary at Tait Street.  
Other large diverters include the San Lorenzo Valley Water District, and City of Scotts Valley, 
combined with mid-sized diverters, such as the Lompico Creek Water District and numerous 
other smaller diversions (> 130) adjacent to the river and its tributaries.    
 
Natural variations of flow in the San Lorenzo River watershed cause wide fluctuations in the 
amount of fish habitat available from year to year, and these natural fluctuations are exacerbated 
by ongoing water diversions.  During dry years, average available rearing habitat is reduced by 
more than 50 percent and stream diversions as of 1978 (Santa Cruz County Planning Department 
1979) were estimated to further reduce available rearing habitat during dry years by 
approximately 20 percent.  This conclusion on the impact of diversion was affirmed by Alley et 
al. (2004) in a review of historical flow data from the USGS gauge at Big Trees.  These data suggest 
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during most months there has been a significant reduction in baseflow over the last 60 years and 
mean and minimum streamflow trends for October show a 17.2% and 32.1% decrease between 
1937 and 1997.   The reduction of mean and minimum baseflow conditions in October is likely 
due to water extraction from both surface diversions and well pumping in addition to a possible 
reduction in late season rainfall (e.g., April and May) that would carry through the summer into 
fall.  Alley et al. (2004) predicted that the reduction in flows lead to a reduction in the densities of 
larger juvenile steelhead (i.e., those that reach smolt size) that ranged from 9% in wet years to 27% 
in dry years.   
 
The Middle and Lower mainstem of the San Lorenzo (as defined by Alley et al. (2004)) experiences 
the biggest impact from upstream diversions since most of the tributaries flow into them.  
According to Alley’s reach designations, mainstem Reaches 1−5 (from Paradise Park through the 
Gorge to near the Zayante Creek confluence) are impacted by the mainstem Felton diversion 
owned by the City of Santa Cruz.  Reaches 1 and 2 (in the Gorge, and below Zayante Creek, 
respectively) show significant reductions in winter baseflow due to the diversion operation at 
Felton. The other two areas where baseflows during the summer months may have a significant 
impact on rearing salmonids are in Boulder Creek and Bean Creek.  Groundwater pumping in 
Scotts Valley6 and diversions in many of the headwater tributaries to Boulder Creek may also 
have an impact.   
 
Another major source of flow reduction is from groundwater pumping.  Areas with significant 
pumping occur in the Zayante and Bean Creek watersheds by the Scotts Valley Water District 
and the San Lorenzo Valley Water District (Alley et al. 2004).  Ground water within the Lompico 
Aquifer in the San Lorenzo Valley is overdrafted by as much as 450% (Haynes, San Lorenzo 
Valley Water Management Agency, personal communication, 2001), and ground water levels 
have dropped as low as 90 feet below historical levels (Denise Duffy & Associates Inc. 1999).  
Baseflows in Bean Creek have been reduced by approximately one cfs during the summer with 
some reaches of Bean Creek commonly going dry in summer (Ricker, Santa Cruz County, 
personal communication, 2011; Don Alley, personal communication, 2016). 
 
Alley et al. (2004) considers streamflow as the primary limiting factor, especially in the late spring 
and early summer, with high sediment content in many reaches as the second more limiting 
factor. Juvenile steelhead growth rate throughout the watershed and YOY density in tributaries 
are positively correlated with streamflow amount (Alley et al. (2004).   Additional water 

                                                           
6  USGS gauge data for Carbonera Creek, located above the extent of anadromy, in the City of Scotts Valley shows a significant 
reduction in baseflows over the last ten years.  This creek once flowed year round and now goes dry during the summer.  It is 
likely that this dewatering is due to groundwater pumping and is possibly exacerbated by an increase in impervious surfaces 
which reduces the rate of aquifer recharge.  The reduction in flow from upstream to downstream reaches of Carbonera Creek 
likely reduces habitat quality and quantity for rearing juveniles. 
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diversions will likely continue into the future due to increasing development in the watershed.  
Increased development and demand for water will result in further declines in streamflow and 
fish habitat (Alley et al. 2004). 
 
Disease Predation and Competition 
Disease, predation and competition were rated as a High threat to smolts due to the low 
abundance of smolts in the watershed and their risk to predation.  Impacts to abundance may 
occur as a result of avian (e.g., gulls and mergansers) and marine mammal predation.  This threat 
is likely increased due to a lack of escape cover (large wood and undercut banks), particularly in 
the estuarine reach of the lower San Lorenzo River. 
 
Recreational Areas and Activities 
Recreational areas and activities were rated as a High threat to smolts and juvenile rearing due 
to a large number of sites and activities that occur in the watershed.  These threats include, but 
are not limited to, the loss of estuarine habitat for the parking lot that serves an amusement park, 
the operation of instream summer dams, passage difficulties associated with non-operational 
summer dams, and inadequately maintained trail networks on public lands. 
 

Limiting Conditions, Lifestages, and Habitats 
Threat and conditions analysis within the CAP workbook suggests summer and winter lifestages 
are likely most limiting steelhead productivity in the San Lorenzo watershed.  Water quantity 
and quality are likely inadequate for properly functioning estuarine conditions.  The inadequate 
quantity is largely a result of direct water diversions that impact rearing opportunities in the 
estuary during the summer and late fall.   
 

General Recovery Strategy 
Restore San Lorenzo Estuary 
Estuaries are complex ecosystems where ocean and freshwater interface and are sources of 
significant biological productivity.  Restoration of limiting factors in the estuary will benefit the 
steelhead production in the entire watershed and the steelhead population in the Santa Cruz 
Mountains diversity stratum.  Restoration should address issues impairing water quality, 
quantity, breaching, habitat availability, and suitability.  Efforts should focus on the ultimate 
causes of impairment as well as the proximate issues limiting current habitat suitability.  A 
comprehensive watershed-wide program to address sediment input, water quantity, and water 
quality should be initiated in addition to implementation of immediate measure that address and 
remediate causes of ongoing habitat degradation.  It is likely that the San Lorenzo estuary could 
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be restored to a semblance of its biological potential through a focused and comprehensive effort, 
particularly if actions are focused on enhancing the estuarine reach.   
 
Minimize Diversions and Diversion Effects  
Direct diversions and diversions from near stream wells adversely impact the summer rearing 
lifestage in the lower watershed and summer and fall rearing in the estuary.  Water diversions 
reduce water flow velocity and insect drift for feeding salmonids, thus slowing their growth rate. 
The quantity of water in the wetted stream channel is also reduced, which increases diurnal 
temperature fluctuations and reduces available rearing habitat. The diversions likely impact 
water circulation and thermal regimes when the estuary bars over which reduces available 
rearing habitat and places rearing salmonids at greater risk when the sandbar prematurely 
breaches.  Efforts to address diversions could include increased oversight by the SWRCB for 
permitted diversions and enforcement of applicable laws for unpermitted diversions and 
increased oversight by CDFW to ensure compliance with streambed alteration agreements 
(California Fish and Game Code section 1600 et seq.).  Increased oversight leading to increased 
compliance among water diverters would have the added benefit of addressing not only 
appropriative diversion but riparian diversions as well. 
 
Due to the heavy extraction of water from the river, site specific studies should be conducted to 
ensure adequate instream flow targets are established for all life stages.  Studies should include 
determining critical flow levels for stream reaches impacted by both future and current 
diversions.  Critical flow values would include minimum bypass flow requirements for upstream 
adult migration during winter and spring months, as well as rearing habitat conditions from late 
spring to fall.  Additionally, exceedance probability curves to predict late summer flow conditions 
according to parameters established by (Alley et al. 2004) should also be included. 
 
Diversions at the Felton Diversion dam should be scheduled to minimize impact on migrating 
salmonids through the San Lorenzo Gorge and the Rincon riffle.  The most challenging passage 
locations should be hydraulically modeled to establish minimum bypass flows for fish passage. 
Operations at the Tait Street Diversion should be managed to maintain a minimum bypass into 
the Lower River and lagoon to insure both adult and smolt passage to and from the Bay.  Plans 
should be developed to institute mandatory water conservation and water rationing in the event 
that minimum passage flows cannot be achieved for successful adult and smolt passage. 
Streamflow patterns should be monitored closely to predict the impending water shortage as 
early in winter as possible to initiate water conservation measures as soon as possible. The 
connection between water diversion and potential loss of fishery resources should be stressed in 
any water conservation program. 
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Additional practices to minimize impacts could include development of off-channel storage 
facilities to divert water during the winter high flow period in exchange for leaving water 
instream during the summer low flow period.  Use of aquifer storage and recovery scenarios 
using reclaimed water and/or excess stormflow to quarries or any other feasible location should 
be strongly considered as the Santa Margarita aquifer is currently over-drafted.  Efforts to 
coordinate timing of diversions and sharing of water through conjunctive use agreements could 
also be developed to minimize impacts.  Implementation of a watershed-wide HCP and/or 
integrated watershed or county-wide management plan could be used to pool available 
resources, focus mitigation measures to the areas of highest priority and greatest benefit, and 
minimize costs.  For additional recommendations, Alley et al. (2004) describe other efforts for 
consideration that should also be considered for reducing impacts of water diversions in the 
watershed.  Through the minimization of the quantity of water diverted during critical periods, 
significant benefits to the salmonid fishery in the San Lorenzo River are highly likely.  
 
Improve Instream Habitat Quality and Quantity 
Recovery actions should focus on improving rearing habitat through retention of naturally 
recruited LWD and through placement of standard log/boulder habitat structures that can 
effectively increase holding and rearing habitat.  Alley et al. (2004) noted that considerable 
improvements to rearing habitat quality could be made if large woody material were left alone 
in stream channels to scour deeper pools and provide more cover for juvenile salmonids.  In 
stream reaches with little immediate downstream infrastructure, properly sized trees could be 
felled into stream channels to create these structures.  Coordinating instream large wood 
placement with future timber harvest activities in the watershed could result in substantial cost 
savings and serve as an opportunity for effective timber harvest plan mitigation.   Projects to 
increase habitat complexity should focus on Zayante, Bean, lower Bear and Branciforte creeks, as 
well as on the middle mainstem San Lorenzo River in locations where streamside residents are 
in low density.  The primary enhancement should be additions of large instream wood. 
Artificially placed instream wood must be adequately secured to reduce liability.  
 
Unauthorized large wood removal is a significant problem to maintaining instream habitat 
quality and quantity.  Instream wood is naturally recruited episodically during large stormflows, 
such as the one in January 1982.  After the next large stormflow, as much instream wood as 
possible needs to be retained in stream channels. Outreach and education of streamside 
landowners should become a sustained effort to educate local landowners and regulatory 
agencies regarding the perceived threats and importance of LWD.  This is one of the most 
important priorities designated in this recovery plan.  Landowners who continually remove 
instream wood without proper authorization should be targeted for education and outreach by 
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the County of Santa Cruz, Corps, CDFW, USFWS, CDFW Game Wardens, RWQCB, and NMFS 
Office of Law Enforcement.   
 
Investigate and Address Sediment Sources 
Elevated instream sediment levels are a severe problem throughout the watershed and are 
particularly problematic in areas with sandy soils, such as Branciforte, Zayante, and Bean creeks.  
Restoration actions should focus on identifying and prioritizing current sources of sediment in 
areas with high habitat value and/or that impact the middle and lower mainstem of the San 
Lorenzo River.  High priority sites (Kings, Two-Bar, Bear, Zayante, Bean, and Branciforte Creeks) 
should receive initial restoration funding. 
 
Stabilize active landslides that are chronic sediment sources. Landslide prone areas include 
Zayante, Bean, Lompico, Fall, Newell, Love, Malosky, Upper Bear, Two Bar and Logan (tributary 
to Kings) sub-watersheds (D.W. Alley et al. 2004). Educational and incentive programs regarding 
erosion control should all be assigned the highest priority. Conversion of land to vineyards can 
be a serious threat to salmonid recovery because of the potentially high stream sedimentation 
resulting from erosion due to poor farming practices.  
 
Address Urban Runoff and Sewer System Operation and Maintenance 
Urban runoff management and sewer system upgrades are needed to address water quality 
degradation from urban and rural areas.  Implementation of recommendations in the San Lorenzo 
River Watershed Management Plan Update (Santa Cruz County 2001) would help improve water 
quality throughout the watershed and could benefit both public trust resources as well as public 
health.    
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                     CCC Steelhead San Lorenzo River CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

36% streams/ 
51% IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

7% streams 7% 
IP-km (>80 
stream average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 42 

Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-Km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-Km to 

74% of IP-km Fair 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?80% Density 
rating "D" 
across IP-km 

Good 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

San Lorenzo River 1068



      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

>17% (0.85mm) 
and >30% 
(6.4mm) 

Poor 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

21% 
streams/13% IP-
km (>50% 
stream average 
scores of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Properly 
Functioning 
Condition 

Poor 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

36% streams/ 
64% IP-km 
(>40% average 
primary pool 
frequency) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

36% streams/ 
51% IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

7% streams/ 7% 
IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
>5 
Diversions/10 IP 
km 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 83% of IP-km Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

93% streams 
93% IP-km 
(>70% average 
stream canopy) 

Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?80% Density 
rating "D" 
across IP-km 

Good 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

21% streams/ 
13% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50-74% IP-Km 
(<20 C MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Good 

    Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.14-0.24 

Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

>90% of 
Historical Range Very Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

36% streams/ 
51% IP-km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

7% streams 7% 
IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 83% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?80% Density 
rating "D" 
across IP-km 

Good 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

21% streams 
13% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

<50% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired/non-
functional Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

7% streams/ 7% 
IP-km (>80 
stream average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
1.1 - 5 
Diversions/10 IP 
km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

3.43% of 
Watershed in 
Impervious 
Surfaces 

Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

0.25% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

6% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

74% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51 -74%> 
Historical 
Species 

>75% Intact 
Historical 
Species 
Composition 

51 -74%> 
Historical 
Species 

Good 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

5.3 
Miles/Square 
Mile 

Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

6.2 
Miles/Square 
Mile 

Poor 
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CCC San Lorenzo River CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Medium Medium Medium Medium Low Medium Medium 
2 Channel Modification Medium Medium Very High High High Medium High 
3 Disease, Predation and Competition Medium Low Medium Medium High Medium Medium 
4 Hatcheries and Aquaculture Low Not Specified Low Low Medium Not Specified Low 

5 
Fire, Fuel Management and Fire 
Suppression Medium Medium High High Medium Medium High 

6 Fishing and Collecting Medium Not Specified Low Not Specified Medium Not Specified Medium 
7 Livestock Farming and Ranching Low Low Medium Medium Low Medium Medium 
8 Logging and Wood Harvesting Medium Medium Medium Medium Medium Medium Medium 
9 Mining Medium Medium Medium Medium Low Medium Medium 

10 Recreational Areas and Activities Medium Low Very High Medium High Medium High 
11 Residential and Commercial Development High Medium Very High High High High Very High 
12 Roads and Railroads High High Very High Very High High Very High Very High 
13 Severe Weather Patterns Medium High Very High High High Very High Very High 
14 Water Diversion and Impoundments Medium Medium Very High Medium High Very High Very High 
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

SLR-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
1.1.1

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

SLR-CCCS-
1.1.1.1 Action Step Estuary

Restore estuarine habitat and the associated wetlands and sloughs by providing fully 
functioning habitat. 2 30

CalTrans, CDFW, City of Santa 
Cruz, Santa Cruz RCD

The San Lorenzo estuary was reduced in size 
following urban development and flood control efforts 
(by approximately 80% of its historical size), which led 
to degraded rearing conditions for juvenile salmonids.  
Urban development from the late 1800s to 1955 filled 
in the historical tidal prism, which narrowed the river 
bed (Swanson Hydrology & Geomorphology et al., 
2002).  Following predictable high flow events that led 
to flooding in the City of Santa Cruz in 1955, the lower 
San Lorenzo River was leveed, straightened, and 
deepened.  All the riparian vegetation was removed 
and the stream banks were hardened with rip rap 
(Mount 1995).  The lagoon and estuary were 
narrowed considerably by the levee project, and a 
large island was eliminated (Swanson Hydrology & 
Geomorphology et al., 2002).  These alterations 
reduced the quantity and quality of available estuarine 
habitat important for juvenile rearing.

SLR-CCCS-
1.1.1.2 Action Step Estuary

Remove structures impairing or reducing the historical feeding and salt water 
transition habitat where feasible and benefits to rearing steelhead and/or the 
estuarine environment are predicted. Evaluate benefits to lagoon tidal prism from 
modification and/or reduction in the size of the San Lorenzo Park in the City of Santa 
Cruz. 2 30

CA Coastal Commission, 
California Coastal 
Conservancy, CDFW, City of 
Santa Cruz, Santa Cruz RCD, 
USACE

New levees would need be constructed.  It is likely 
that the San Lorenzo estuary could be restored to a 
semblance of its biological potential through a 
focused and comprehensive effort.

SLR-CCCS-
1.1.2

Recovery 
Action Estuary Reduce frequency of artificial breaching events

SLR-CCCS-
1.1.2.1 Action Step Estuary Seek State legislation to address liability issues regarding lagoon management. 2 10 City of Santa Cruz, Public

Recommendation from the Lower San Lorenzo River 
and Lagoon Management Plan (2002).

SLR-CCCS-
1.1.2.2 Action Step Estuary

Post and provide financial rewards to individuals who identify persons who illegally 
breach the sandbar to the SLR lagoon. 2 100

CDFW Law Enforcement, City 
of Santa Cruz, County DA, 
NMFS OLE

Financial rewards may act as a deterrent to those 
involved in the unauthorized breaching of the lagoon.  
The lagoon has a long history of illegal breaches.  
Breaching is believed to result in significant adverse 
impacts to salmonids rearing in the lagoon. In 2015, 
the Seaside Company was successfully prosecuted 
for illegally breaching the sandbar.  Such prosecutions  
will likely act as a major deterrent to future individuals 
who may attempt to breach the sandbar.

SLR-CCCS-
1.1.2.3 Action Step Estuary

Post durable and attractive interpretive signage at the beach to discourage casual 
breaching of the lagoon sandbar. 2 5 CDFW, City of Santa Cruz

When the sandbar to the San Lorenzo River estuary 
closes during the summer and water backs behind the 
sandbar to form a lagoon, conditions are set for the 
creation of optimal salmonid rearing habitat.  Even 
though, for reasons listed above, current conditions 
are compromised from historical conditions, the 
lagoon still provides some important opportunities for 
juvenile rearing.  However, unauthorized and illegal 
breaching of the sandbar is a frequent occurrence 
that can drain most of the lagoon and flush salmonids 
into the ocean prematurely, which likely results in 
death of an unknown percentage of the population.  
Artificial sandbar breaching has often occurred 
multiple times since at least 2000 during the late-
summer/early-fall.

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
1.1.2.4 Action Step Estuary

Install educational signage along key areas of the estuary to educate the public 
regarding the importance of estuaries and lagoons for fish and wildlife. 2 5

City of Santa Cruz, County of 
Santa Cruz, Santa Cruz RCD, 
USACE

Signage should consist of a series of signs in areas 
with high public use.  Signs should explain the 
importance of estuaries to water quality and 
endangered species.

SLR-CCCS-
1.1.3

Recovery 
Action Estuary Improve the quality of each estuarine habitat zone

SLR-CCCS-
1.1.3.1 Action Step Estuary

Enhance streambed aquatic cover and substrate in estuarine and transitional 
reaches of the SLR. 2 15

CDFW, City of Santa Cruz, 
County of Santa Cruz, Santa 
Cruz RCD, USACE

Recommendation from the Lower San Lorenzo River 
and Lagoon Management Plan (Swanson Hydrology 
and Geomorphology et al. 2002).  This 
recommendation includes installations of two types of 
structures: (1) log/boulder structures and (2) cobble 
and cattail bulrush structures.

SLR-CCCS-
1.1.3.2 Action Step Estuary Enhance riverbank shoreline habitat in transitional and estuarine reaches. 2 15

CDFW, City of Santa Cruz, 
Santa Cruz RCD, USACE

Shoreline conditions are degraded in aforementioned 
reaches due to a lack of vegetation and rooted soil 
mass in the banks and straight rock rip rap slopes, 
particularly below Riverside Ave.  Recommendations 
were proposed in the Lower San Lorenzo River and 
Lagoon Management Plan (Stillwater Sciences et al. 
2002).

SLR-CCCS-
1.1.3.3 Action Step Estuary

Install structures designed to enhance scour, increase residual pool depth and 
shelter for smolt transition and feeding during the spring. 2 20

CDFW, City of Santa Cruz,  
Santa Cruz RCD, USACE

SLR-CCCS-
1.1.4

Recovery 
Action Estuary Increase the rate of lagoon formation and/or freshwater conversion

SLR-CCCS-
1.1.4.1 Action Step Estuary

Develop and implement long-term solutions that reduce the need for artificial sand 
bar breaching and address flooding concerns at adjacent properties. 1 5

City of Santa Cruz, County of 
Santa Cruz, Santa Cruz 
Seaside Company

Ongoing breaching of the San Lorenzo River sand bar 
is having an adverse and significant impact on the 
quality of rearing habitat for steelhead in the lagoon.  
Long-term solutions are needed to meet multiple 
objectives of reduced flooding, conversion of the 
lagoon to freshwater, and the need to artificially 
breach the sand bar.

SLR-CCCS-
1.1.4.2 Action Step Estuary

Work with SWRCB to ensure all permitted diversions are in compliance with water 
diversion permit obligations and all other applicable laws. 2 5

CDFW, City of Santa Cruz, 
NMFS, SWRCB

SLR-CCCS-
1.1.4.3 Action Step Estuary

Work with the City of Santa Cruz to modify or postpone diversions at Tait Street after 
the sandbar initially forms and until the lagoon converts to freshwater. 2 5

NMFS, City of Santa Cruz, 
CDFW

Modifying or postponing diversions at Tait Street 
would improve the efficiency of freshwater conversion 
following the summer sandbar closure.

SLR-CCCS-
1.1.5

Recovery 
Action Estuary Reduce toxicity and pollutants

SLR-CCCS-
1.1.5.1 Action Step Estuary

Continue implementation of sanitary sewer upgrades, sewer maintenance and storm 
drain maintenance practices. 2 100 City of Santa Cruz

Maintain a high level of oversight and maintenance for 
sewer lines which have a higher probability of 
overflow or leakage. Currently, the City of Santa Cruz 
has a good sewer line maintenance program, with 
prompt response to spills, documentation of chronic 
problem areas, and scheduling of preventative 
cleaning and maintenance for problem areas.

SLR-CCCS-
1.1.5.2 Action Step Estuary

Conduct follow-up monitoring of bacteria levels in storm drains and investigate 
sewer and storm drain conditions in locations where storm drains have high bacteria 
levels.  Investigate and correct infiltration and illicit connections between sanitary 
sewers systems and storm drains. 3 5 City of Santa Cruz

Follow up monitoring of storm drain outlets and wet 
wells should be conducted to verify whether the same 
storm drains still have high levels and whether there 
may be other sources of contamination, particularly 
during dry weather conditions.  Monitoring of water 
level, sand bar condition, tidal affect, flow, 
temperature, salinity and dissolved oxygen should be 
done to better characterize overall lagoon water 
quality. Measurement at various depths in the water 
column should be done to assess the occurrence of 
water stratification.
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
1.1.5.3 Action Step Estuary

Reduce other sources of bacterial contamination through education, ordinance, and 
agency practices for proper management of pet waste, garbage, storm drain inlets, 
and food facilities. 3 30 City of Santa Cruz

Maintain ongoing programs for prompt cleanup of 
sewage spills and correction of problems with private 
sewer laterals that cause chronic spills.  Water quality 
data collected in the lagoon reveal degraded water 
quality parameters that likely adversely affect juvenile 
steelhead.  Swanson Hydrology & Geomorphology et 
al., (2002) reported very low dissolved oxygen levels 
and water temperatures in the ranges lethal to 
steelhead.  The Santa Cruz County Environmental 
Health Department has collected monthly water 
quality samples in coastal estuaries throughout the 
county.  These data indicate the San Lorenzo lagoon 
has significantly elevated levels of nitrogen compared 
to Aptos and Soquel lagoons (CWC and SHG 2003).  
Elevated nutrient input (from upstream anthropogenic 
landuse practices), contributes to eutrophication and 
anoxic events, combined with reduced freshwater 
inflow (due to upstream diversions) and compromised 
water circulation patterns due to reduced tidal prism, 
act synergistically to create very poor water quality 
conditions for rearing juvenile salmonids.

SLR-CCCS-
1.1.5.4 Action Step Estuary

Develop and implement a strategy to eliminate likely water quality impacts from 
camping and loitering in floodplain areas. 3 50

City of Santa Cruz, County of 
Santa Cruz

This is a complicated effort that will need to involve 
community leaders, law enforcement, and homeless 
services providers.

SLR-CCCS-
1.1.5.5 Action Step Estuary

Implement a comprehensive urban runoff management program to reduce dry 
weather and wet weather pathogen and nutrient levels in urban and suburban areas. 2 100

City of Santa Cruz, County of 
Santa Cruz

Implementation of this practice would include 
measures such as maintenance of stenciled storm 
drain warnings, maintaining sweeping programs, 
encouraging residents and businesses to prevent 
discharge of anything but storm water into the storm 
drain system, encouraging pet owners to collect and 
properly dispose of pet waste, and reduction of non-
native waterfowl, such as domestic geese could 
improve water quality. 

SLR-CCCS-
1.1.5.6 Action Step Estuary

Consider requiring evaluation and repair of private sewer laterals, particularly in 
areas prone to high groundwater conditions. 2 100

City of Santa Cruz, County of 
Santa Cruz

Consider providing for testing of private laterals and 
correction at time of sale and/or in areas subject to 
contamination by subsurface sewage leakage. 
Although the City of Santa Cruz has upgraded most of 
its sewer mains, the potential remains for leakage 
from private laterals in poor condition. Some 
jurisdictions have implemented programs for 
inspection or testing and upgrade at time of property 
transfer. This would reduce dry weather leakage and 
wet weather infiltration.

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

San Lorenzo River 1078



San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
1.1.5.7 Action Step Estuary

Implement dry weather diversion of storm drain discharge to the sanitary sewer 
system where other control measures are unsuccessful at reducing bacteria levels. 3 10 City of Santa Cruz

Control of sewer leaks and other sources of 
bacterial contamination requires considerable effort 
and expense. Even with the best control efforts, storm 
drains may continue to have elevated bacteria levels. 
In many cases a simple solution is to divert the dry 
weather and first flush discharge to the sanitary sewer 
system. The sewer system and treatment plant will 
always have substantial excess capacity during the 
summer and early winter before the wet weather 
infiltration increases. In some cases flow can be 
diverted with a weir that allows peak storm flows to 
continue to discharge to the River. In other cases, the 
storm drain may need to be physically blocked, with a 
pump system installed to periodically pump the 
contents of the backed up storm drain to the sanitary 
system. The City already does this with the discharge 
from Neary Lagoon, and has done it several times on 
a temporary basis in the lower River area. This should 
again be considered for dealing with storm drains with 
very high bacteria levels, particularly if efforts are 
pursued to maintain the freshwater in the lagoon at an 
elevated level.

SLR-CCCS-
1.1.5.8 Action Step Estuary

Regularly clean storm drains and remove accumulations of silt and organic material, 
particularly before the first storm of the season. 3 100 City of Santa Cruz

The City of Santa Cruz has implemented a program of 
wet well and catch basin cleaning in recent years 
using their sewer vacuum trucks. Tremendous 
volumes of material have been removed and 
transported to the sewage treatment plant and landfill 
for disposal. Improvement in water quality in 
discharge water has been reported.

SLR-CCCS-
1.1.5.9 Action Step Estuary

Encourage Seaside Company to develop and implement a litter abatement program 
to discourage trash and other debris from entering the River from their parking lot 
area. 3 100

City of Santa Cruz, Private 
Landowners, Santa Cruz 
Seaside Company

This recommendation originated from the San 
Lorenzo Urban River Plan (City of Santa Cruz 2003).

SLR-CCCS-
1.1.6

Recovery 
Action Estuary Increase freshwater lagoon elevation during seasonal closures

SLR-CCCS-
1.1.6.1 Action Step Estuary

Evaluate and implement possible structural improvements to maintain water surface 
elevations during the summer through the late fall in the lagoon. 1 10

CA Coastal Commission, City 
of Santa Cruz, USACE

Evaluation should include an analysis regarding the 
feasibility of installing a flume at the mouth of the SLR 
similar to the nearby flume at the mouth of Soquel 
Creek and maintained on a yearly basis by the City of 
Capitola.  Permitting complication may arise due to 
concerns regarding newly listed species and issues 
pertaining to the Corps levees.

SLR-CCCS-1.2 Objective Estuary Address the inadequacy of existing regulatory mechanisms
SLR-CCCS-
1.2.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

SLR-CCCS-
1.2.1.1 Action Step Estuary

Work with the SWRCB to identify and bring into compliance all illegal water 
diversions in the watershed. 1 10

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, SWRCB

Ensuring compliance with State Water Law will likely 
result in significant benefits to summer rearing 
conditions in the SLR lagoon by improving water 
quality and accelerating the rate of freshwater 
conversion by increasing the volume of water entering 
the lagoon.

SLR-CCCS-
1.2.2

Recovery 
Action Estuary Reduce frequency of artificial breaching events

SLR-CCCS-
1.2.2.1 Action Step Estuary

Implement patrols by citizens groups, City employees, and law enforcement to 
ensure the sandbar is not illegally breached. 1 100

SLR-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

SLR-CCCS-
3.1.1.1 Action Step Hydrology

Promote off-channel storage to reduce impacts of water diversion (e.g. storage 
tanks for rural residential users). 2 20

CDFW, County of Santa Cruz, 
Lompico Water District, NOAA 
RC, Private Landowners, San 
Lorenzo Valley Water Agency, 
Santa Cruz RCD, SWRCB, 
Trout Unlimited

Promoting these types of projects will require a 
sustained effort to target willing landowners in critical 
stream reaches.  Incentive programs devised by the 
numerous water agencies in the San Lorenzo River 
for individual rate payers could result in rapid 
acceptance of these types of water conservation 
programs.

SLR-CCCS-
3.1.1.2 Action Step Hydrology

Promote conjunctive use of water for water projects whenever possible to maintain 
or restore steelhead habitat. 2 10

CDFW, City of Santa Cruz, City 
of Scotts Valley, County of 
Santa Cruz, NRCS, Private 
Landowners, San Lorenzo 
Valley Water Agency, Santa 
Cruz RCD, Trout Unlimited

Highlighting these issues will likely require the 
development of MOAs between water users.  
Conjunctive management of water resources, utilizing 
surface water and groundwater, in the Scotts 
Valley/Santa Cruz/Soquel area could meet the current 
winter demand of the local water purveyors and 
provide enough surplus water to slowly reverse the 
overdraft conditions in the major groundwater basins.  
The benefits of conjunctive use include providing a 
reliable supplemental supply, replenishment of 
depleted groundwater basins, and improvements to 
fisheries habitat.  In the long term, if groundwater 
basins recover sufficiently, additional groundwater 
could be provided to local residents to provide 
supplemental supply during dry water years.

SLR-CCCS-
3.1.1.3 Action Step Hydrology

Implement a comprehensive stream flow evaluation program to determine instream 
flow needs for salmonids. Focus initial efforts in the lower and middle reaches of the 
mainstem San Lorenzo River from the lagoon to the Boulder Creek confluence. 2 10

CDFW, City of Santa Cruz, 
County of Santa Cruz, San 
Lorenzo Valley Water Agency,  
SWRCB, Trout Unlimited

Program can likely leverage off other assessment 
efforts in the San Lorenzo River watershed.  Due to 
the heavy extraction of water from the river, site 
specific studies should be conducted to ensure 
adequate instream flow targets are established for all 
life stages.  Studies should include determining critical 
flow levels for stream reaches impacted by 
diversions, both future and current diversions.  Critical 
flow values would include minimum bypass flow 
requirements for upstream adult migration during 
winter months and rearing habitat conditions in the 
summer and fall months.  Additionally, exceedance 
probability curves to predict late summer flow 
conditions according to parameters established by 
(Alley et al., 2004) would also be needed. 

SLR-CCCS-
3.1.1.4 Action Step Hydrology

Investigate the potential for expansion of the Scotts Valley water reclamation 
system. 3 20

City of Scotts Valley, County of 
Santa Cruz

This investigation is occurring as part of the County of 
Santa Cruz conjunctive use evaluation efforts.  Water 
savings in Scotts Valley should result in increased 
flow into San Lorenzo River tributaries.

SLR-CCCS-
3.1.1.5 Action Step Hydrology

Pursue groundwater recharge options to support conjunctive use and  restore 
groundwater levels in the Santa Margarita Groundwater Basin to increase stream 
base-flows. 2 10

NMFS, County of Santa Cruz, 
SWRCB, USFWS

Aquifer recharge through the quarries should have the 
stated goal of replenishing overdrawn aquifers and be 
contingent on not facilitating additional development in 
the watershed.  Careful coordination will be necessary 
with the USFWS to ensure eventual implementation 
of this strategy does not conflict with other ESA listed 
species under their jurisdiction. 

SLR-CCCS-
3.1.1.6 Action Step Hydrology Support SWRCB in regulating the use of streamside wells and groundwater. 1 100

CDFW, County of Santa Cruz, 
NMFS, Public,  SWRCB

SLR-CCCS-
3.1.1.7 Action Step Hydrology

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and authorized diverters. 2 100

Private Landowners, Public, 
SWRCB
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
3.1.1.8 Action Step Hydrology

Adopt policies and practices for redevelopment/reconstruction projects to reduce 
storm water runoff. 2 100

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz, NRCS, RWQCB, San 
Lorenzo Valley Water District, 
Santa Cruz RCD

Encourage watershed-friendly practices, such as 
managing storm water with low-impact features like 
bioswales and rain gardens, use of pervious asphalt 
and concrete, and rain water harvesting. 

SLR-CCCS-
3.1.1.9 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition for change of use under California Water Code 
§1707. 2 20 CDFW, SWRCB

Significant oversight by regulatory agencies may be 
required to ensure successful program 
implementation.  Implementation and outreach is 
anticipated to occur over the entire 100 year recovery 
horizon due to the large number of diversions in the 
watershed.

SLR-CCCS-
3.1.1.10 Action Step Hydrology Promote irrigation efficiency projects for agricultural practices. 3 20

Farm Bureau, NRCS, Santa 
Cruz RCD

SLR-CCCS-
3.1.1.11 Action Step Hydrology

The City and County of Santa Cruz should continue the development of Karst 
Protection Zone program to protect these areas which are critical for maintaining 
baseflows 2 10

City of Santa Cruz, County of 
Santa Cruz

Emphasis on protection of cold-water and drought 
year low flow season instream flows in the San 
Lorenzo River (and Laguna Creek) should be 
strengthened by specifically identifying karst 
landscapes as warranting special protection.  Many of 
the springs on the west side of the San Lorenzo 
Valley and North Coast streams are karst-derived.

SLR-CCCS-
3.1.2

Recovery 
Action Hydrology Minimize redd scour

SLR-CCCS-
3.1.2.1 Action Step Hydrology Install properly sized large woody debris to appropriate viability table targets. 1 5

County of Santa Cruz, Santa 
Cruz RCD, City of Santa Cruz, 
SLVWD

Redd scour is likely a limiting factor in some reaches, 
particularly during high flow events.  Portions of the 
stream bed are prone to scour; in some areas, the 
existing geology contributes finer (sandy) sediments 
that are more prone to mobilization during higher flow 
events than stream reaches with well sorted stream 
gravels.  Reduced instream habitat complexity (i.e., a 
lack of LWD that helps hold gravels in place), 
increases the likelihood of redd scour during high flow 
events.  It was not known if scour is widespread or 
whether it is a significant cause of egg and alevin 
mortality.

SLR-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
5.1.1.1 Action Step Passage Remediate passage barriers on mainstem San Lorenzo River. 2 20

CDFW, City of Santa Cruz, 
County of Santa Cruz, NMFS, 
NRCS, Private Landowners, 
Santa Cruz RCD

In general, migration barriers are not the most 
significant limiting factor to steelhead in the San 
Lorenzo River.  However, during drought years (in 
combination with ongoing water diversions) barriers 
could significantly reduce habitat accessibility in the 
watershed.  Problematic barriers include: Rincon riffle, 
Four Rock, the wide natural bedrock chute above Ben 
Lomond, the bridge abutment below Alba Creek 
confluence, the bedrock step in Brookdale below 
Larkspur Bridge, the flashboard dam abutment 
(especially if wood is jammed in it) below the upper 
Irwin Way Bridge in the town of Boulder Creek 
(Barker's Dam), the flashboard dam abutment above 
the Kings Creek confluence (if jammed with wood), 
the apron and the box culvert at the Highway 9 bridge 
at Waterman Gap.  Passage barriers (particularly 
natural barriers) should not necessarily be modified if 
the ultimate cause of the impairment is due to 
excessive water diversions.  The impacts of water 
diversions should be carefully assessed prior to 
address any natural barrier.

SLR-CCCS-
5.1.1.2 Action Step Passage Remediate passage barriers in San Lorenzo River tributaries.  2 20

CDFW, City of Santa Cruz, 
County of Santa Cruz, NMFS, 
NRCS, Private Landowners, 
Santa Cruz RCD

During drought, known passage impediments in 
tributaries include: the concrete flood control channel 
in lower Branciforte, the bedrock chutes in Zayante 
Creek, remnant flashboard dam abutment on lower 
Bear Creek, the residential diversion dam 
downstream of the second bridge on Newell Creek, 
high gradient riffles in the Bracken Brae reach and 
upstream in Boulder Creek, the flashboard dam apron 
in lower Kings Creek, several flashboard dams, a 
collapsed bridge in Branciforte Creek, and several 
bedrock chutes below the Boy Scout Camp on Kings 
Creek.  Passage barriers (particularly natural barriers) 
should not necessarily be modified if the ultimate 
cause of the impairment is due to excessive water 
diversions.  The impacts of water diversions should 
be carefully assessed prior to address any natural 
barrier.

SLR-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Educate landowners, land managers, and County and municipal staffs on the 
importance of LWD for recovery and re-establishment of properly functioning 
instream conditions. 2 10

CDFW, City of Santa Cruz, 
County of Santa Cruz, NOAA 
RC, NRCS,  Santa Cruz RCD

According to NHI (2010) California coastal streams 
do not naturally have channel morphology conducive 
to forming extensive flood plains or off-channel 
rearing areas. This is particularly true in the streams in 
the Santa Cruz Mountains which contain little of the 
low-gradient, wide-valley streams that provide 
productive rearing habitat for salmonids.  Thus, the 
role of large wood in these steeper streams was, in all 
likelihood, absolutely essential for providing refuge 
habitat during high flow events in winter, because 
there were fewer opportunities for off-channel habitat 
refuges (Moyle et al., 2008).  Continue the County's 
education program regarding large wood debris for 
landowners along important stream reaches where 
large wood removal has been identified as an 
ongoing concern by the resource agencies and the 
County of Santa Cruz.  The recommendation is based 
on ongoing efforts throughout the ten year period.  
Education effort would include workshops, mailings, 
fliers, signage, and focused presentations.

SLR-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Encourage landowners to implement restoration projects as part of their ongoing 
operations in stream reaches where large woody debris is lacking. 2 100

California Coastal 
Conservancy, CDFW, NOAA 
RC, Private Landowners, 
Santa Cruz RCD, State Parks, 
USACE

This recommendation should be adopted as a 
reoccurring recommendation for all restoration 
projects by individuals, agencies, and organizations 
that fund restoration projects.

SLR-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Install LWD, boulders, and other instream features to increase habitat complexity 
and improve pool frequency and depth. 1 10

CalFire, CalTrans, CDFW, 
County of Santa Cruz, NRCS, 
Private Landowners, San 
Lorenzo Valley Water District, 
Santa Cruz RCD, State Parks, 
USACE

Data on LWD quantity are limited for the San Lorenzo 
but the lack of functional instream wood was noted as 
the primary limiting factor in regard to escape cover 
for rearing juveniles in the watershed (Alley et al., 
2004).  Low abundances of LWD in the San Lorenzo 
River is likely the result of removal by adjacent 
landowners and the County of Santa Cruz.. SLR 
has136 miles of IP habitat but it is assumed that many 
reaches will not be treated due to concerns over 
impacts to existing infrastructure and flood capacity 
issues. Large woody debris should be targeted to 
reach density and volume outlined in the Viability 
table in this document.   Natural recruitment of wood 
into the SLR is preferred.

SLR-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Encourage retention and recruitment of large woody debris for all historical salmonid 
rearing habitats in the San Lorenzo River.  Consult a hydrologist and qualified 
fisheries biologist before removing wood from streams. 1 100

CDFW, County of Santa Cruz, 
Santa Cruz RCD, State Parks

Currently a significant amount of large woody material 
is removed without proper authorization in the San 
Lorenzo River.

SLR-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity

If log jams are modified for fish passage, where applicable and safe to do so retain 
the LWD for instream enhancement projects that address poor shelter for juveniles 
and smolts; otherwise consider opportunities to relocate the LWD to use in 
restoration projects at other locations. 2 100

CDFW, City of Santa Cruz, 
County of Santa Cruz, Santa 
Cruz RCD, State Parks

Significant oversight and evaluation should occur prior 
to removal of any large wood structure.

SLR-CCCS-
6.1.1.6 Action Step

Habitat 
Complexity

Encourage the County of Santa Cruz to expand large instream wood structure 
tracking. 2 10 County of Santa Cruz

Additional tracking efforts will provide greater certainty 
to regulatory agencies and land owners in regard to 
potential threats and benefits posed by instream 
woody debris. 

SLR-CCCS-
6.1.1.7 Action Step

Habitat 
Complexity

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 20

City of Santa Cruz, San 
Lorenzo Valley Water District, 
CalFire, Private Landowners, 
State Parks

Conifer release must take a comprehensive approach 
and should only be initiated in stream reaches with 
adequate canopy cover and where increases in 
instream temperatures are unlikely or insignificant to 
downstream reaches.  Conifer release will ultimately 
promote the natural recruitment of large wood into the 
tributaries and mainstem areas.
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelter ratings

SLR-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Target restoration actions in the mainstem reach between the upper Rincon Bend 
and the Tait Street diversion. 2 10

CDFW, City of Santa Cruz, 
County of Santa Cruz, 
RWQCB, Santa Cruz RCD, 
State Parks

This area is low gradient and accessible to adult 
salmonids during drier water years.  Growth potential 
may be good (although temperatures may be high), it 
is relatively unconfined with deep pools where 
steelhead juveniles occur.  Enhancement 
opportunities are high at the heads of some of the 
deeper pools.

SLR-CCCS-6.2 Objective
Habitat 
Complexity

Address other natural or manmade factors affecting the species' continued 
existence

SLR-CCCS-
6.2.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelter ratings

SLR-CCCS-
6.2.1.1 Action Step

Habitat 
Complexity Fund a watershed coordinator position. 2 10

Big Creek Lumber Co., CalFire, 
CCC, CalTrans, CDFW, City of 
Santa Cruz, City of Scotts 
Valley, County of Santa Cruz,  
Lompico Water District, NMFS, 
NOAA RC, Private 
Landowners, Red Tree, 
Redwood Empire, Roaring 
Camp Railroad, RWQCB, San 
Lorenzo Valley Water District, 
Santa Cruz County Land Trust, 
Santa Cruz RCD, State Parks, 
USFWS

A watershed coordinator is necessary in the San 
Lorenzo River watershed due to 1) the large number 
of small landowners adjacent to important 
watercourses and 2) multiple water agencies, and 
governmental jurisdictions that often work in a limited 
and uncoordinated fashion in regard to restoration 
activities.  A coordinator should be able to work with 
various stakeholders to facilitate rapid implementation 
of high priority restoration and habitat enhancement 
projects.  A watershed coordinator should have a 
thorough understanding of social and environmental 
constraints and opportunities in the San Lorenzo 
River.  A qualified coordinator will be well versed in 
various State, County, and Federal permitting 
requirements and local issues and concerns with the 
various constituencies.

SLR-CCCS-7.1 Objective Riparian Address the inadequacy of existing regulatory mechanisms
SLR-CCCS-
7.1.1

Recovery 
Action Riparian Improve canopy cover

SLR-CCCS-
7.1.1.1 Action Step Riparian Work with PG&E to ensure practices to minimize impacts to riparian areas. 2 10

CDFW, County of Santa Cruz, 
NMFS, PG&E, Private 
Landowners, RWQCB

PG&E trims and removes trees along power line right-
of-ways, which may contribute to increased sediment 
input, temperature increases, and reduced wood input 
into streams.

SLR-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

SLR-CCCS-
8.1.1.1 Action Step Sediment

Conduct road surveys beginning with inner gorge roads in sandy soils followed by 
roads in other settings, and remediate erosion problems causing stream 
sedimentation as determined by the road survey. 3 20

CalFire, California Geological 
Survey, County of Santa Cruz, 
Santa Cruz RCD

Initial focus should be directed at the lower reaches of 
Bean, Zayante, Love, and Newell Creeks.  County of 
Santa Cruz has completed road surveys on inner 
gorge roads.

SLR-CCCS-
8.1.1.2 Action Step Sediment

Implement sediment reduction efforts on tributaries that deliver sediment directly to 
the Middle River and on Zayante, Bean and Branciforte Creeks. 2 100

County of Santa Cruz, NRCS, 
Private Landowners, Santa 
Cruz RCD

SLR-CCCS-
8.1.1.3 Action Step Sediment

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers. 2 100

County of Santa Cruz, NRCS, 
Private Landowners, Santa 
Cruz RCD

SLR-CCCS-
8.1.1.4 Action Step Sediment Establish and/or maintain continuous native riparian buffers. 2 100

CalFire, City of Santa Cruz, 
City of Scotts Valley, County of 
Santa Cruz

Stream reaches with a total of 1.5 to 2 bankfull widths 
(on both banks) of healthy native riparian vegetation 
offer the best instream habitat and have the most 
stable banks (Balance Hydrologics 1998).  County of 
Santa Cruz has established county regulations for 
buffers for new development projects.
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
8.1.2

Recovery 
Action Sediment Reduce turbidity and suspended sediment

SLR-CCCS-
8.1.2.1 Action Step Sediment

Re-establish natural sediment delivery processes by assessing sediment delivery 
sources at the sub-watershed scale and prioritizing sediment reduction activities. 2 100

CalFire, County of Santa Cruz,  
NRCS, Private Landowners, 
RWQCB, State Parks

Initial focus should be directed at the middle river and 
adjacent subwatersheds.

SLR-CCCS-
8.1.2.2 Action Step Sediment

Identify and repair bank failures or landslide toes that are a significant source of 
chronic fine sediment loads into the San Lorenzo River. 3 50

California Geological Survey, 
CalTrans, County of Santa 
Cruz, FEMA, NRCS,  Santa 
Cruz RCD

Ultimate reasons for bank failure should be identified 
and addressed.  Bank and landslide stabilization 
should evaluate a full range of options to address 
instability such as setting back or removing 
problematic infrastructure (roads, etc.).  
Bioengineering should be the first stabilization method 
assessed.  Bank hardening is not a preferred 
alternative.

SLR-CCCS-
8.1.2.3 Action Step Sediment

Address sources of sediment contribution originating from the Santa Margarita 
Sandstone Formation. 2 50

CalFire, CalTrans, City of 
Scotts Valley, County of Santa 
Cruz, FEMA,  Santa Cruz RCD

Watersheds of particular importance in the Santa 
Margaritia Sandstone Formation include Zayante and 
Bean Creeks.   County of Santa Cruz and the City of 
Scotts Valley should coordinate and standardize 
erosion control efforts including implementation of 
standardized BMPs and strengthening of existing 
erosion control ordinances.

SLR-CCCS-
8.1.2.4 Action Step Sediment

Implement sediment reduction efforts on tributaries that deliver sediment directly to 
the Middle River and on Zayante, Bean and Branciforte Creeks. 2 100

Santa Cruz RCD, County of 
Santa Cruz

Key river tributaries include Kings, Two-Bar, Boulder, 
Zayante, Bean and Bear Creeks.  Sediment reduction 
in these tributaries will have a cumulative benefit to 
the Middle River which (according to the San Lorenzo 
River Salmonid Enhancement Plan (2004)) is 
potentially a very productive reach of river.  

SLR-CCCS-
8.1.2.5 Action Step Sediment

Identify and repair bank failures or landslide toes that are a significant source of 
chronic fine sediment loads into the San Lorenzo River. 2 100

CDFW, City of Scotts Valley, 
County of Santa Cruz, FEMA,  
NRCS, RWQCB, USACE

Repairs should be completed using bioengineering 
techniques and material, where appropriate.  Habitat 
enhancement should be incorporated into the 
engineering design, where appropriate.

SLR-CCCS-
8.1.2.6 Action Step Sediment

Locations for sediment catchment basins should be identified, developed and 
maintained, where appropriate. 3 100

CalTrans, City of Scotts Valley, 
County of Santa Cruz, 
RWQCB

Sediment basins must be maintained on a yearly 
basis.  A limited number of areas may be suitable for 
sediment catchment basins, but where feasible, they 
should be used to retain and remove potentially 
chronic fine sediment sources that impact primary 
stream channels. Sediment catchment basins may be 
especially successful in the sand hills that feed 
Newell, Zayante and Bean creeks.  Sties should be 
located on smaller tributaries or first order streams.

SLR-CCCS-
8.1.2.7 Action Step Sediment Location for long-term sediment spoil sites should be identified and developed. 2 10

CalTrans, City of Scotts Valley, 
County of Santa Cruz, NRCS, 
RWQCB

A significant amount of sediment is removed from 
inside ditches and road surfaces during winter months 
due to general erosion and removal of landslides and 
is temporarily deposited in areas with hydraulic 
connectivity to watercourses.

SLR-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
10.1.1

Recovery 
Action Water Quality Improve instream temperature conditions

SLR-CCCS-
10.1.1.1 Action Step Water Quality

Monitor instream summer water temperatures to determine baseline conditions and 
judge the efficacy of restoration actions.  2 5

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz, Private Landowners, 
Public, San Lorenzo Valley 
Water District, Santa Cruz 
RCD

Temperature monitoring is relatively inexpensive.  A 
thermograph should be installed in each tributary and 
in mainstem locations above and below each major 
confluence.  Results should be compiled in one 
document and submitted to all participants and 
appropriate regulatory agencies on a yearly basis.  
Standard presentations should be used.
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
10.1.2

Recovery 
Action Water Quality Reduce toxicity and pollutants.

SLR-CCCS-
10.1.2.1 Action Step Water Quality

Implement improved wastewater disposal management though the San Lorenzo 
Wastewater Management Plan. 3 10

County of Santa Cruz, 
RWQCB

SLR-CCCS-
10.1.2.2 Action Step Water Quality Work with stable owners to reduce nitrate discharge by at least 50% 3 20

County of Santa Cruz, 
RWQCB, Santa Cruz RCD

SLR-CCCS-
10.1.2.3 Action Step Water Quality

Native vegetation and xeric landscaping should be considered in all locations to 
reduce the need for watering and application of herbicides, pesticides, and fertilizers. 3 50

County of Santa Cruz, 
RWQCB, San Mateo RCD

SLR-CCCS-
10.1.2.4 Action Step Water Quality

Maintain the existing requirement of a one acre minimum parcel size for new 
development served by septic systems in the San Lorenzo River Watershed. 2 100 County of Santa Cruz

SLR-CCCS-
10.1.2.5 Action Step Water Quality

Implement enhanced technology for at least 50% nitrogen removal for septic 
systems in sandy soils. 2 10 County of Santa Cruz

SLR-CCCS-
10.1.2.6 Action Step Water Quality

County of Santa Cruz should continue current waste water management planning 
efforts in the San Lorenzo River. 2 50 County of Santa Cruz

The County's efforts are essential for assessing and 
directing efforts to address water quality impacts in 
the watershed.  The County should evaluate whether 
expansion of the program would help to reduce 
adverse impacts to water quality.

SLR-CCCS-
10.1.2.7 Action Step Water Quality Assess impacts of swimming pool cleaning, filling, and discharge into local creeks. 3 3

County of Santa Cruz, 
RWQCB

Dumping of chlorinated water may result in localized 
impacts to rearing salmonids.  If unauthorized 
discharge is determined to be a problem and 
concerted education and enforcement effort should 
follow up in affected watersheds.

SLR-CCCS-
10.1.3

Recovery 
Action Water Quality Reduce turbidity and suspended sediment

SLR-CCCS-
10.1.3.1 Action Step Water Quality

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 2 100

County of Santa Cruz, 
RWQCB

SLR-CCCS-
10.1.3.2 Action Step Water Quality

Implement education programs and modify policies and procedures to improve 
riparian corridor protection, maintain channel integrity, implement alternatives to hard 
bank protection, and retain large woody debris. 3 10

CDFW, County of Santa Cruz, 
NMFS, RWQCB

SLR-CCCS-
10.2 Objective Water Quality Address the inadequacy of existing regulatory mechanisms
SLR-CCCS-
10.2.1

Recovery 
Action Water Quality Reduce toxicity and pollutants

SLR-CCCS-
10.2.1.1 Action Step Water Quality

Evaluate establishing regulations regarding transport of commercial quantities of 
toxic chemicals along the Highway 9 corridor. 3 100

CalTrans, County of Santa 
Cruz

Minimizing or prohibiting transport of toxic chemicals 
would significantly reduce the likelihood of a toxic spill 
in the watershed.  Economic consequences are 
currently unknown but would entail rerouting and 
indeterminate amount of traffic along Highway 17 
rather than over Highway 9 and Highway 236.

SLR-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

SLR-CCCS-
11.1.1.1 Action Step Viability

Upgrade the Felton diversion facility to allow assessment of smolt outmigration in 
addition to ongoing adult monitoring. 2 10

CDFW, City of Santa Cruz, 
NMFS, NOAA SWFSC

SLR-CCCS-
11.1.1.2 Action Step Viability

Continue ongoing juvenile sampling efforts in the watershed. Establish consistent 
reporting methods to ensure DPS-wide consistency. 3 10

CDFW, County of Santa Cruz,  
San Lorenzo Valley Water 
District Include habitat evaluation with the juvenile sampling.

SLR-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
13.1.1.1 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 2 100

California Geological Survey, 
CalTrans, County of Santa 
Cruz, FEMA, NRCS, Private 
Landowners,  Santa Cruz 
RCD, State Parks, USACE

Eliminating gabion baskets will result in long-term cost 
savings due to implementation of longer lasting and 
better engineered solutions.

SLR-CCCS-
13.1.1.2 Action Step

Channel 
Modification

Thoroughly investigate the ultimate cause of channel instability prior to engaging in 
site specific channel modifications and maintenance. Identify and target remediation 
of watershed process disruption as an overall priority. 2 100

California Geological Survey, 
CalTrans, County of Santa 
Cruz, FEMA, NRCS, Private 
Landowners, RWQCB, Santa 
Cruz RCD

Channelization is one of the largest impacts of 
urbanization (Mount 1995). The ecological 
consequences of channelization include:  loss, 
reduction, or alteration of habitat complexity, 
streamside or bank cover, riparian/estuarine 
vegetation, and pool habitat; and elimination of 
spawning, rearing, and feeding areas for fish 
(Brookes 1988).   Channel modification was 
determined to be a high threat in large part due to the 
extensive modifications to the tidal prism of the San 
Lorenzo River estuary and impacts to the 
watercourse due to residential areas in the upper 
watershed. These modifications require constant 
maintenance which prevents the modified stream 
reaches from ever fully recovering and achieving 
properly functioning conditions.  Areas of significant 
modification include the estuary, Branciforte, and 
Carbonera Creeks.  Channel maintenance is 
expected to continue into the future and may actually 
increase if new policies established by the Corps 
(post hurricane Katrina) are implemented by the City 
of Santa Cruz..

SLR-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SLR-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Where riprap and other bank hardening is necessary, integrate other habitat-forming 
features – including large woody debris and riparian plantings and other methods to 
minimize habitat alteration effects. 2 100

CalFire, California Geological 
Survey, CalTrans, CDFW, City 
of Santa Cruz, County of Santa 
Cruz, FEMA, NRCS, Private 
Landowners, Santa Cruz RCD, 
State Parks, USACE

SLR-CCCS-
13.1.2.2 Action Step

Channel 
Modification

Replace the Highway 1 Bridge over the San Lorenzo River with a larger, freespan 
bridge with increased freeboard. 3 20 Caltrans, City of Santa Cruz

SLR-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to passage and migration

SLR-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Encourage the City of Santa Cruz to provide adult and smolt passage through the 
Lower San Lorenzo River and the flood control channel on Branciforte Creek 
according to recommendations in the Lower San Lorenzo River and Lagoon 
Management Plan. 2 10

CDFW, City of Santa Cruz, 
NMFS, NOAA RC, USACE

The City of Santa Cruz should continue with projects 
aimed at improving passage for steelhead and coho 
salmon through the Branciforte Flood Control 
Channel.

SLR-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms

SLR-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SLR-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Encourage the Corps of Engineers to review and modify maintenance requirements 
on the lower San Lorenzo River to avoid or minimize effects on designated Critical 
Habitat. 2 5

City of Santa Cruz, NMFS, 
USACE

Increasing shade on the lower San Lorenzo River and 
upper estuarine reach could cool instream 
temperatures and provide more suitable rearing 
habitat conditions in the estuary.  The Corps should 
be encouraged to allow important habitat forming 
features to remain in place where appropriate and 
where flood capacity will not be impaired beyond 
channel capacity.

SLR-CCCS-
13.2.2

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

San Lorenzo River 1087



San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
13.2.2.1 Action Step

Channel 
Modification

Modify county regulatory and planning processes to minimize reconstruction, 
expansion, or (in some situations) channel stabilization within the 100-year flood 
prone zones. 2 100

City of Scotts Valley, County of 
Santa Cruz, FEMA, USACE

County of Santa Cruz has many policies that, if 
effectively and consistently implemented, would be 
effective at protecting watershed processes.  
Modification of existing policies and/or creation of new 
policies will likely be controversial and implementation 
costs may be high.  Available information indicates 
the County lack adequate funding to effectively 
enforce their current policies. 

SLR-CCCS-
14.1 Objective

Disease/
Predation/
Competition

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation/
Competition

Prevent or minimize adverse alterations to riparian species composition and 
structure

SLR-CCCS-
14.1.1.1 Action Step

Disease/
Predation/
Competition

Improve conditions for salmonids by decreasing the adverse effects of exotic 
vegetation within the stream and riparian corridor. 3 100

County of Santa Cruz, Private 
Landowners

SLR-CCCS-
14.1.1.2 Action Step

Disease/
Predation/
Competition

Continue outreach and education to prevent spread of the New Zealand mudsnail 
from the San Lorenzo River to other adjacent watersheds. 3 10

CDFW, City of Santa Cruz, 
County of Santa Cruz, 
RWQCB, San Lorenzo Valley 
Water District

SLR-CCCS-
14.2 Objective

Disease/
Predation/
Competition Address disease or predation

SLR-CCCS-
14.2.1

Recovery 
Action

Disease/
Predation/
Competition Prevent or minimize reduced density, abundance, and diversity

SLR-CCCS-
14.2.1.1 Action Step

Disease/
Predation/
Competition

Evaluate possible impacts of annual planting of Chinook salmon from Central Valley 
hatcheries into Monterey Bay to steelhead survival and abundance. 2 10 CDFW, NMFS, NOAA SWFSC

Evaluation should include an analysis of potential 
increases in predator populations (striped bass, sea 
birds, pinnipeds) resulting from annual planting and 
consequences to steelhead survival.  

SLR-CCCS-
15.1 Objective

Fire/Fuel 
Management

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SLR-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Implement sedimentation reduction techniques in concert with prescribed fire 
techniques to minimize sediment impacts to various steelhead life stages. 2 100 CalFire

SLR-CCCS-
15.1.1.2 Action Step

Fire/Fuel 
Management

Immediately implement appropriate sediment control measures following completion 
of fire suppression while firefighters and equipment are on site. 2 100

CalFire, County of Santa Cruz, 
NRCS, Santa Cruz RCD, State 
Parks

SLR-CCCS-
15.1.1.3 Action Step

Fire/Fuel 
Management

Reduce erosion from fire prevention or suppression activities by maintaining existing 
natural topography to the extent possible. 3 100 CalFire

Implementing erosion control measures when 
constructing firebreaks (if possible) or shortly there 
after will likely result in a net cost savings.  It is much 
more financially efficient to implement these 
measures while the fire crews are present rather than 
months later after the fire is out.

SLR-CCCS-
15.1.1.4 Action Step

Fire/Fuel 
Management Re-contour any new facility sites as soon as possible after site cleanup and fire. 3 100 CalFire

SLR-CCCS-
15.1.1.5 Action Step

Fire/Fuel 
Management

CalFire should encourage to all non-County firefighters to review the final MS 
Recovery Plan while providing firefighting assistance in the San Lorenzo River 
watershed (and all other watersheds in the County) and CalFire should distribute 
applicable guidelines for protection of salmon and steelhead and their habitats. 2 100 CalFire, County of Santa Cruz

SLR-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize increased landscape disturbance

SLR-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management

Establish fire contingency plan developed by experts from CalFire, local fire districts 
and regulatory agencies with expertise in fisheries issues. 3 20 Big Creek Lumber Co, CalFire
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
15.1.2.2 Action Step

Fire/Fuel 
Management

Draft water from lakes, ponds, and reservoirs when possible and avoid drafting from 
estuaries or streams occupied by listed salmonids. 3 100 CalFire

Require all water truck/tenders be fitted with CDFW 
and NMFS approved fish screens when water is 
acquired at fish bearing streams.  Put up a silt fence 
or other erosion controls around the water extraction 
locations.  Attempt to avoid significantly lowering 
stream flows during water drafting.

SLR-CCCS-
15.1.2.3 Action Step

Fire/Fuel 
Management

In the event of a wildfire, CalFire Resource Advisors should contact the resource 
agencies for ESA consultation (or technical assistance) regarding the incident. The 
resource agencies can provide guidance regarding critical resources in the area that 
may be adversely affected by fire fighting actions. 2 100 CDFW, CalFire, NMFS

Guidance could include informing CalFire in regards 
to the presence of sensitive biological resources in 
the watershed as well as recommendations regarding 
watersource locations (e.g., picking up water from 
areas other than San Lorenzo River lagoon).  
Protocols, similar to those recommended here, are 
already in place between USFWS, NMFS, BLM, and 
USFS which could provide a template for CalFire.

SLR-CCCS-
15.1.2.4 Action Step

Fire/Fuel 
Management

Identify historical fire frequency, intensities and durations and manage fuel loads in a 
manner consistent with historical parameters. 3 20 CalFire

SLR-CCCS-
15.1.2.5 Action Step

Fire/Fuel 
Management

Conduct fuel load monitoring and compare the results to estimated historical fuel 
loads. 2 20 CalFire

SLR-CCCS-
15.1.2.6 Action Step

Fire/Fuel 
Management Reassess fire risk every ten years. 3 100 CalFire

This is an ongoing program of CalFire and should 
continue.

SLR-CCCS-
15.1.2.7 Action Step

Fire/Fuel 
Management

County planners should continue to work with Cal Fire to define future impacts of 
proposed urban and infrastructure development on fire suppression and fuel load 
buildup. 3 100 CalFire, County of Santa Cruz

SLR-CCCS-
15.2 Objective

Fire/Fuel 
Management Address the inadequacies of existing regulatory mechanisms

SLR-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SLR-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Disseminate recommendations from NMFS’ October 9, 2007, jeopardy biological 
opinion on the use of fire retardants to local firefighting agencies/districts and 
CalFire. 2 2 CalFire

SLR-CCCS-
16.1 Objective

Fishing/Collect
ing Address the inadequacy or existing regulatory mechanisms

SLR-CCCS-
16.1.1

Recovery 
Action

Fishing/Collecti
ng Prevent or minimize reduced density, abundance, and diversity

SLR-CCCS-
16.1.1.1 Action Step

Fishing/Collecti
ng

Work with CDFW to monitor the river mouth until river flows naturally breach the 
sandbar. 2 100 CDFW

If river mouth has been artificially breached without 
appropriate authorization, prohibitions on offshore 
fishing should continue until appropriate flows occur.

SLR-CCCS-
16.1.1.2 Action Step

Fishing/Collecti
ng

Prohibit offshore fishing until January 15 (or until sandbar opens naturally) within one 
mile of the river mouth. 3 10

CDFW, City of Santa Cruz, 
NMFS

SLR-CCCS-
16.1.1.3 Action Step

Fishing/Collecti
ng

Work with CDFW to modify the low flow minimum flow closure in Title 14, Section 
8.00(b)(1) of the California Code of Regulations to include San Lorenzo River. 2 5 CDFW, NMFS, Public

Low flow closures are needed for the San Lorenzo 
River and should be based on flow gage information 
from a local watershed.  The gauge at Big Trees is 
likely the most appropriate measurement location.

SLR-CCCS-
16.1.1.4 Action Step

Fishing/Collecti
ng

Work with California Fish and Game Commission to modify the date of opening of 
the fishing season to be to at least January 15.  Consideration should be given to 
pushing the entire fishing season back so that the total number of fishing days is not 
reduced significantly. 2 5

California Fish and Game 
Commission, NMFS, Public

SLR-CCCS-
16.1.1.5 Action Step

Fishing/Collecti
ng

Install/construct permanent signs at all major public access points along the San 
Lorenzo River that clearly identify differences in body morphology of all potentially 
present adult salmonids with color photos (e.g., caudal fin spotting, caudal fork 
shape, coloration of lower jaw, peduncle width, etc.). 2 10

CDFW, County of Santa Cruz, 
Private Landowners,  State 
Parks

SLR-CCCS-
16.1.1.6 Action Step

Fishing/Collecti
ng

Increase oversight on anglers fishing in the San Lorenzo River Gorge to ensure 
compliance with fishing regulations. 2 100

CDFW, CDFW Law 
Enforcement, NMFS OLE, 
Public, State Parks

SLR-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
19.1.1

Recovery 
Action Logging Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SLR-CCCS-
19.1.1.1 Action Step Logging

Timber harvest planning should evaluate and avoid or minimize adverse impacts to 
offchannel habitats, floodplains, ponds, and oxbows. 2 100

CDFW, County of Santa Cruz, 
SWRCB

SLR-CCCS-
19.1.2

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SLR-CCCS-
19.1.2.1 Action Step Logging

Timber management should be designed to allow trees in riparian areas to age, die, 
and naturally recruit into the stream. 3 100

CalFire, CDFW, County of 
Santa Cruz, RPFs

The current Forest Practice Rules require retention of 
a proportion of the largest diameter trees adjacent to 
water courses.  This practice should continue and 
potential expansion of the number left for future 
recruitment should be considered.

SLR-CCCS-
19.1.2.2 Action Step Logging

Encourage landowners to implement restoration projects as part of their ongoing 
practices in priority stream reaches, particularly where large woody debris is found 
lacking. 2 100

CalFire, CDFW, County of 
Santa Cruz

This is an ongoing effort that should be encouraged 
for every THP in the SLR watershed.

SLR-CCCS-
19.1.3

Recovery 
Action Logging

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SLR-CCCS-
19.1.3.1 Action Step Logging

Protect headwater channels with larger buffers to minimize sediment delivery 
downstream. 2 100

CalFire, CDFW, County of 
Santa Cruz, RPFs

SLR-CCCS-
19.1.3.2 Action Step Logging

Encourage tree retention on the axis of headwall swales.  Any deviations should be 
reviewed and receive written approval by a licensed engineering geologist. 2 100 CalFire, County of Santa Cruz

SLR-CCCS-
19.1.3.3 Action Step Logging

For areas with high or very high erosion hazard, extend the monitoring period and 
upgrade road maintenance for timber operations. 2 100

CalFire, CDFW, County of 
Santa Cruz, RPFs

This action should be considered a high priority within 
areas composed of Santa Margarita sandstone.

SLR-CCCS-
19.1.4

Recovery 
Action Logging

Prevent or minimize adverse alterations to riparian species composition and 
structure

SLR-CCCS-
19.1.4.1 Action Step Logging Manage riparian areas for their site potential composition and structure. 2 100

CalFire, CDFW, County of 
Santa Cruz, RPFs

SLR-CCCS-
19.1.4.2 Action Step Logging

Encourage wider riparian buffer zones in areas where stream temperatures or 
riparian canopy are found limiting. 2 100

CalFire, CDFW, County of 
Santa Cruz, RPFs

SLR-CCCS-
19.1.5

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

SLR-CCCS-
19.1.5.1 Action Step Logging

Encourage low impact timber harvest techniques such as full-suspension cable 
yarding ( to improve canopy cover; reduce sediment input, etc.). 2 100

CalFire, CDFW, County of 
Santa Cruz, RPFs

SLR-CCCS-
19.1.5.2 Action Step Logging

Maintain and expand California’s working forestlands and forestlands held by the 
State, Land Trusts and other open space agencies 2 100

CalFire, CDFW, County of 
Santa Cruz, NMFS, Public

SLR-CCCS-
19.1.6

Recovery 
Action Logging

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SLR-CCCS-
19.1.6.1 Action Step Logging

All roads, landings, and skid trails associated with timber operations should, to the 
maximum extent practicable, be hydrologically disconnected to prevent sediment 
runoff and delivery to streams. 2 100

CalFire, CDFW, County of 
Santa Cruz, RPFs

SLR-CCCS-
19.1.6.2 Action Step Logging Minimize road construction in riparian zones 2 100

CalFire, CDFW, County of 
Santa Cruz, RPFs

Old roads should not be reopened unless for proper 
decommissioning purposes.

SLR-CCCS-
19.1.6.3 Action Step Logging

All harvest plans should identify problematic unused legacy roads or landings with 
WLPZ's and ensure these areas are hydrologically disconnected and revegetated 
with native species where practicable following completion of harvest activities. 2 100

CalFire, CDFW, County of 
Santa Cruz, RPFs

SLR-CCCS-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
SLR-CCCS-
19.2.1

Recovery 
Action Logging Prevent or minimize impairment to water quality (impaired stream temperature)

SLR-CCCS-
19.2.1.1 Action Step Logging Increase buffer widths on Class II streams. 2 10

Board of Forestry, CalFire, 
CDFW, County of Santa Cruz, 
NMFS, RWQCB

Increasing buffer width (to be consistent with CFPR 
standards throughout the rest of the CCC DPS) to a 
30 foot no-harvest buffer will ensure water 
temperatures are protected to downstream reaches 
critical for steelhead rearing.

SLR-CCCS-
19.2.2

Recovery 
Action Logging Prevent or minimize increased landscape disturbance
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
19.2.2.1 Action Step Logging

Establish greater oversight and post-harvest monitoring by the permitting agency for 
operations within steelhead areas and remediate failed erosion control measures. 3 20

CalFire, CDFW, Private 
Landowners, RWQCB

SLR-CCCS-
19.2.2.2 Action Step Logging

Forest landowners should consider pooling resources for a watershed-wide HCP or 
GCP that could provide for incidental take authorization and promote survival and 
recovery of steelhead 3 20

Big Creek Lumber Co., Private 
Landowners, Red Tree, 
Redwood Empire

A watershed wide conservation effort could be used 
to help direct mitigation to areas where it would be 
most effective, rather than mitigation on a THP by 
THP basis.  Pooling of resources could direct 
monitoring to areas where it would be most effective 
and minimize duplication of efforts. Timber harvest 
remains a threat to salmonid habitat in the San 
Lorenzo River, but at diminished levels compared to 
historical practices.  In the Santa Cruz Mountains, 
even aged management was replaced long ago by 
selective harvest.  Nonetheless, timber harvest was 
rated as one of the major sources of sediment 
contribution in the Zayante Area Sediment Source 
Study (Swanson Hydrology & Geomorphology 2001).  
Even with application of new California Forest 
Practice Rules these threats are anticipated to 
continue. 

SLR-CCCS-
19.2.2.3 Action Step Logging

Encourage timber landowners to implement restoration projects as part of their 
ongoing timber management practices in high priority stream reaches where large 
woody material is deficient. 2 100

CalFire, CDFW, County of 
Santa Cruz, Private 
Landowners

Installing large woody material into streams deficient 
in large wood should be considered a top restoration 
priority, particularly high priority subwatersheds.  
Restoration during harvest activities provides a 
unique opportunity to access key areas that are 
relatively undisturbed in comparison to areas of the 
watershed with a large rural residential footprint.

SLR-CCCS-
19.2.2.4 Action Step Logging

Erosion control measures and road maintenance should be maintained during the 
entire period between re-entrys. 2 100

Big Creek Lumber Co., CalFire, 
CDFW, Private Landowners, 
Red Tree, Redwood Empire, 
RPFs, RWQCB

SLR-CCCS-
19.2.2.5 Action Step Logging

Work with CalFire and the county to review "fire-safe" exemptions to prevent illegal 
conversions, riparian corridor impacts and other watershed impacts. 2 100 CalFire, County of Santa Cruz

SLR-CCCS-
21.1 Objective Recreation

Address the present or threatened destruction, modification or curtailment of 
the species habitat or range

SLR-CCCS-
21.1.1

Recovery 
Action Recreation

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SLR-CCCS-
21.1.1.1 Action Step Recreation

Develop a Road Sediment Reduction Plan for parklands.  Plan should prioritize sites 
and outline implementation and timeline of necessary actions. Begin with a road 
survey focused on inner gorge roads followed by roads in other settings. 3 20

County of Santa Cruz, Santa 
Cruz RCD, State Parks

SLR-CCCS-
21.1.1.2 Action Step Recreation

Educate users (including mountain bikers, hikers, ORV users, etc.) to help prevent or 
control erosion and sediment problems along the stream. 3 10

CDFW, City of Santa Cruz, 
NMFS, NOAA RC, Santa Cruz 
RCD, State Parks

SLR-CCCS-
21.1.1.3 Action Step Recreation

Close unauthorized (pioneer) trails and conduct appropriate decommissioning 
practices. Hydrologically disconnect trails from associated waterways. 3 20

California Geological Survey, 
City of Santa Cruz, County of 
Santa Cruz, Private 
Landowners, Public, RWQCB, 
Santa Cruz County Land Trust, 
Santa Cruz RCD, State Parks

SLR-CCCS-
21.1.2

Recovery 
Action Recreation Prevent or minimize increased landscape disturbance

SLR-CCCS-
21.1.2.1 Action Step Recreation

Encourage “managed retreat” (removal and/or modification of problematic 
infrastructure). 3 100

CDFW, City of Santa Cruz, 
County of Santa Cruz, NOAA 
RC, Private Landowners, 
Public, Santa Cruz County 
Land Trust, Santa Cruz RCD
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Threat Action Description
Priority 
Number

Action 
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(Years)

SLR-CCCS-
21.2 Objective Recreation Address inadequacies of existing regulatory mechanisms
SLR-CCCS-
21.2.1

Recovery 
Action Recreation

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SLR-CCCS-
21.2.1.1 Action Step Recreation

Ensure roads and landings are properly winterized prior to winter rains according to 
California Forest Practice Rules standards under Title 14, California Code of 
Regulations Section 923.5. 3 10

CalFire, Santa Cruz County, 
Santa Cruz County Land Trust, 
State Parks

SLR-CCCS-
21.2.2

Recovery 
Action Recreation Prevent or minimize impairment to passage and migration

SLR-CCCS-
21.2.2.1 Action Step Recreation

Regulate installation and operation of onstream summer dams so passage and 
summer rearing habitat is not adversely affected. 2 10

City of Santa Cruz, County of 
Santa Cruz,  NMFS, SWRCB, 
USACE

SLR-CCCS-
21.2.2.2 Action Step Recreation

Remove all existing summer dams (including remnant abutments of inactive dams)  
that create a passage impediment to migrating adults or juveniles. 2 30

CDFW, County of Santa Cruz, 
NMFS PRD, NOAA RC, 
Private Landowners, Public, 
USACE

Some summer dams on the San Lorenzo River have 
been permitted by the Corps and CDFW.  All future 
Corps section 7 consultations should consider 
impacts to IP-km and the consequence of the action 
to steelhead viability and recovery.  Approximately 15 
dams and dam abutments are believed to impede 
salmonid passage under some flow conditions in the 
San Lorenzo River watershed.

SLR-CCCS-
21.2.2.3 Action Step Recreation Require monitoring of adult/juvenile passage at summer dam passage facilities. 2 100

CDFW, NMFS, Private 
Landowners

SLR-CCCS-
21.2.2.4 Action Step Recreation

Implement the most recent NMFS’ Guidelines for Summer Dams for all new summer 
dams seeking streambed alteration agreement or Corps 404 permit. 3 100

CDFW, NMFS, NMFS OLE, 
Private Landowners, USACE

SLR-CCCS-
22.1 Objective

Residential
/Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
22.1.1

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

SLR-CCCS-
22.1.1.1 Action Step

Residential
/Commercial 
Development

New development in all historical CCC steelhead watersheds should minimize storm-
water runoff, changes in duration, or magnitude of peak flow. 2 100

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz, SWRCB

Encourage watershed-friendly practices, such as 
managing storm water with low-impact design 
features like bioswales and rain gardens (to remove 
pesticides, petrochemicals, and heavy metals from 
runoff).

SLR-CCCS-
22.1.1.2 Action Step

Residential
/Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 3 100

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz, RWQCB

This recommendation should be considered as a 
higher priority in subbasins with highly erodible soils 
(e.g., Santa Margarita sandstone).

SLR-CCCS-
22.1.1.3 Action Step

Residential
/Commercial 
Development

Provide incentives for water storage and water retention programs and other 
conservation devices 2 100

County of Santa Cruz, NRCS, 
Santa Cruz RCD

SLR-CCCS-
22.1.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SLR-CCCS-
22.1.2.1 Action Step

Residential
/Commercial 
Development

Encourage County of Santa Cruz to assess the effectiveness of the Sensitive 
Habitat Ordinance and the Riparian Corridor Protection Ordinance and implement 
improved performance measures as necessary. 3 5

CDFW, County of Santa Cruz, 
NMFS

According to Balance Hydrologics, Inc. (1998), the 
strength of the existing County environmental 
protection ordinances is their ability to guide new 
permitted development.  However, their weaknesses 
have been in enforcement of violations from 
unpermitted activities and effecting remedial action to 
address erosion sources.  The cumulative impact of 
this lack of effective enforcement is a backlog of 
known violations far exceeding the County’s 
resources to resolve them (Balance Hydrologics, Inc. 
1998).

SLR-CCCS-
22.1.2.2 Action Step

Residential
/Commercial 
Development

Design new developments to minimize impacts to unstable slopes, wetlands, areas 
of high habitat value, and similarly constrained sites that occur adjacent to a 
steelhead watercourse. 2 100

County of Santa Cruz, Private 
Landowners
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Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
22.1.2.3 Action Step

Residential
/Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 100

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz, FEMA

Functional buffers provide multiple benefits to water 
processes.  Buffers in residential areas frequently 
become compromised overtime due to encroachment 
issues. 

SLR-CCCS-
22.1.2.4 Action Step

Residential
/Commercial 
Development

Rate of sediment input from existing and future commercial development should be 
reduced to magnitudes appropriate to the geological setting of the watershed, 
resulting in no net increase in sedimentation over natural limits. 2 100

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz, RWQCB

General recommendation that should be applied to all 
pre-existing and future landuse activities in the 
watershed.

SLR-CCCS-
22.1.3

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SLR-CCCS-
22.1.3.1 Action Step

Residential
/Commercial 
Development Design new development to allow streams to meander in historical patterns. 1 100

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz, RWQCB

Protecting riparian zones and their floodplains or 
channel migration zones averts the need for bank 
protection in most situations.

SLR-CCCS-
22.1.3.2 Action Step

Residential
/Commercial 
Development

Encourage County of Santa Cruz to develop  property easement acquisition funds 
and acquire grant monies to purchase eroding private properties in riparian corridors 
or properties subject to frequent flooding though a buyout program. 2 100

County of Santa Cruz, FEMA, 
Private Landowners

This recommendation should not be interpreted as a 
procedure to ignore erosion, but as a long term 
strategy to address chronic and episodic sediment by 
ensuring new infrastructure is not placed in high risk 
areas.

SLR-CCCS-
22.1.3.3 Action Step

Residential
/Commercial 
Development Evaluate watershed infrastructure at high risk of flooding. 3 10

City of Santa Cruz, County of 
Santa Cruz FEMA, NRCS, 
Santa Cruz RCD, State Parks Most of these structures have likely been identified.

SLR-CCCS-
22.1.3.4 Action Step

Residential
/Commercial 
Development

Encourage establishment of conservation easements on floodplain habitat in key 
stream reaches. 2 100

County of Santa Cruz, Santa 
Cruz County Land Trust, Santa 
Cruz RCD, State Parks

SLR-CCCS-
22.1.3.5 Action Step

Residential
/Commercial 
Development

Encourage County of Santa Cruz and cities to continue policy of minimizing 
floodplain development 2 100

County of Santa Cruz, City of 
Santa Cruz, City of Scotts 
Valley 

SLR-CCCS-
22.1.4

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

SLR-CCCS-
22.1.4.1 Action Step

Residential
/Commercial 
Development

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 2 10

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz, San Lorenzo Valley 
Water District

Outreach to landowners already occurs from many of 
the municipalities and water districts in the watershed.

SLR-CCCS-
22.1.5

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

SLR-CCCS-
22.1.5.1 Action Step

Residential
/Commercial 
Development

Encourage policies of promoting infill and high density developments over dispersal 
of low density rural residential in undeveloped areas. 2 100

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz

There is significant development located in the 
riparian zones of the mainstem San Lorenzo and 
many of its tributaries.  The proximity of residences to 
stream channels and estuary likely place riparian 
areas and stream channel at greater risk for future 
alterations despite numerous policies and regulations 
from the County of Santa Cruz and City of Santa Cruz 
designed to protect water quality. This action 
encourages implementation of many existing policies.  
Action is considered In-Kind

SLR-CCCS-
22.1.5.2 Action Step

Residential
/Commercial 
Development

Identify areas at high risk of conversion to development, and develop incentives and 
alternatives for landowners that discourage conversion. 1 100

County of Santa Cruz, FEMA, 
Santa Cruz County Land Trust

Important areas include forest lands, and areas with 
high erosive geology.

SLR-CCCS-
22.1.6

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SLR-CCCS-
22.1.6.1 Action Step

Residential
/Commercial 
Development Address failing septic systems in rural areas of the San Lorenzo watershed. 3 10 County of Santa Cruz

County has been very proactive in attempting to 
address impacts to water quality in the San Lorenzo 
River.
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
22.2 Objective

Residential
/Commercial 
Development Address the inadequacy of existing regulatory mechanisms

SLR-CCCS-
22.2.1

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

SLR-CCCS-
22.2.1.1 Action Step

Residential
/Commercial 
Development

Encourage County and local municipalities to expand riparian buffer widths for 
existing development and enforce existing regulations. 2 5

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz, PG&E

The weakness of the County of Santa Cruz's existing 
riparian ordinance stems from exemptions allowed for 
pre-existing development.  The current Riparian 
Corridor Ordinance requires a buffer width of 50 feet.  
County should develop incentives for landowners to 
facilitate an effective riparian zone of vegetation 
adjacent to stream banks to become established.  
Initial efforts should be directed at key tributaries vs 
mainstem.  Most of the riparian encroachment in the 
San Lorenzo watershed occurs in the tributaries.  
Incentives should be investigated to encourage 
landowners in key areas to allow establishment of a 
riparian buffer.

SLR-CCCS-
22.2.1.2 Action Step

Residential
/Commercial 
Development

Encourage County of Santa Cruz to implement actions in the 2015 Steelhead and 
Coho Salmon Conservation Strategy 2 100

CDFW, County of Santa Cruz, 
NMFS

The weakness of the County of Santa Cruz's existing 
riparian ordinance stems from exemptions allowed for 
pre-existing development.  County should develop 
incentives for landowners to facilitate an effective 
riparian zone of vegetation adjacent to stream banks 
to become established.  Initial efforts should be 
directed at key tributaries vs mainstem.  Most of the 
riparian encroachment in the San Lorenzo watershed 
occurs in the tributaries.  The strategy could include a 
combination of public outreach and education, 
incentives and enforcement for both developed 
properties that pre-date the ordinance and properties 
with issued permits and exceptions.

SLR-CCCS-
22.2.2

Recovery 
Action

Residential
/Commercial 
Development

Prevent or minimize impairment to water quality (increase turbidity, suspended 
sediment, and/or toxicity)

SLR-CCCS-
22.2.2.1 Action Step

Residential
/Commercial 
Development

Avoid, or at a minimum minimize the use of commercial and industrial products (e.g. 
pesticides) with high potential for contamination of local waterways. 3 100

County of Santa Cruz, EPA, 
Public, RWQCB,  USACE Action is considered In-Kind
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
22.2.2.2 Action Step

Residential
/Commercial 
Development

Continue efforts to address failing septic systems in rural areas and other water 
quality impairments 3 100

County of Santa Cruz, 
RWQCB, USACE

The County of Santa Cruz has a ongoing program 
that should be expanded to address high nitrate levels 
in the San Lorenzo River watershed. The County of 
Santa Cruz (2001) rated the interrelationship of 
various water quality parameters to sources of 
impairment.  The County determined that urban 
development and associated runoff from urban areas 
had a high relationship to various pathogens detected 
in the watershed.  The County also determined septic 
systems and leaky sewers had a high relationship to 
both elevated pathogen levels and nitrate levels in the 
watershed.  The San Lorenzo Nitrate Management 
Plan (County of Santa Cruz 1995) determined that an 
estimated 84% of the current nitrate load in the River 
results from human activities in the watershed.  Of 
that human influenced nitrate load, 57% was 
associated septic systems in sandy and non-sandy 
soils.  Impairment of water quality, the aquatic 
environment and associated riparian areas are 
anticipated to continue into the future.

SLR-CCCS-
22.2.2.3 Action Step

Residential
/Commercial 
Development

Maintain the existing requirement of a one acre minimum parcel size for new 
development served by septic systems in the San Lorenzo River Watershed. 2 100

County of Santa Cruz, 
RWQCB

SLR-CCCS-
22.2.2.4 Action Step

Residential
/Commercial 
Development

Encourage increased oversight by appropriate regulatory agencies of activities that 
use hazardous commercial and industrial products in the watershed. 2 100

County of Santa Cruz, 
RWQCB, USEPA

SLR-CCCS-
22.2.2.5 Action Step

Residential
/Commercial 
Development

Work with CalTrans to regulate the transport of highly toxic chemicals on Highway 9 
road corridor through the San Lorenzo River watershed. 2 100 CalTrans, NMFS

SLR-CCCS-
22.2.3

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to watershed hydrology

SLR-CCCS-
22.2.3.1 Action Step

Residential
/Commercial 
Development

As mitigation for hydrograph consequences, municipalities and counties should 
investigate funding of larger detention devices in key watersheds with ongoing 
channel degradation or in sub-watersheds where impervious surface area > 10 
percent. 3 15

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz

Implementation of this recommendation will help 
reduce rates of channel incision, increase aquifer 
recharge, and reduce the likelihood of redd scour.  

SLR-CCCS-
22.2.3.2 Action Step

Residential
/Commercial 
Development

Support the development and implementation of regulations for activities that 
adversely impact groundwater recharge. 2 10

CDFW, City of Santa Cruz, City 
of Scotts Valley, County of 
Santa Cruz, RWQCB, San 
Lorenzo Valley Water District

SLR-CCCS-
22.2.4

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize increased landscape disturbance

SLR-CCCS-
22.2.4.1 Action Step

Residential
/Commercial 
Development Discourage Counties from rezoning forestlands to rural residential. 2 100

CDFW, County of Santa Cruz, 
NFMS

SLR-CCCS-
22.2.4.2 Action Step

Residential
/Commercial 
Development

Encourage County of Santa Cruz to continue to discourage incompatible land use in 
areas identified as timber production zones (TPZ). 2 100

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz

Housing in forestlands typically leads to chronic 
stream degradation due to impacts to water quality, 
increased rates of sedimentation, future 
consequences of flood fighting to riparian zones and 
bank hardening, etc.  The adverse impacts of 
extensive rural residential development in the San 
Lorenzo River watershed is reflected in high rates of 
sedimentation, illegal water diversions, and cannabis 
cultivation.

SLR-CCCS-
22.2.5

Recovery 
Action

Residential
/Commercial 
Development Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
22.2.5.1 Action Step

Residential
/Commercial 
Development

County of Santa Cruz should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 3 20 County of Santa Cruz

Many residences and some communities (parts of 
Felton) in the watershed are at risk for flooding and 
efforts to minimize the impacts of flooding will likely 
include removal of instream habitat features such as 
wood debris (this is a practice that still occurs, usually 
illegally).  Additionally, residences located adjacent to 
stream channels are often at increased risk of bank 
erosion and efforts to protect existing infrastructure 
will likely include bank stabilization efforts which would 
further degrade salmonid habitat.

SLR-CCCS-
22.2.5.2 Action Step

Residential
/Commercial 
Development

Minimize redevelopment (e.g., upgrades, additions, and bank stabilization) within the 
100 year floodplain. 2 100 County of Santa Cruz

The County of Santa Cruz currently prohibits new 
development in 100 year floodplains and riparian 
zones.  The prohibition should be expanded to include 
upgrades, additions, and in some situations, bank 
protection.

SLR-CCCS-
22.2.5.3 Action Step

Residential
/Commercial 
Development

Encourage the State Division of Water Rights to evaluate water rights compliance in 
all sub-watersheds where new development is proposed. 2 100

Public, County of Santa Cruz, 
SWRCB

SLR-CCCS-
22.2.5.4 Action Step

Residential
/Commercial 
Development Minimize future urban development in floodplains including off channel habitats 2 50 County of Santa Cruz

SLR-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SLR-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to stream hydrology (impaired water flow)

SLR-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Assess and redesign transportation network to minimize road density and maximize 
transportation efficiency. 3 20

CalFire, CalTrans, City of 
Scotts Valley, County of Santa 
Cruz

This recommendation should be initially targeted at 
seasonal and unsurfaced roads in areas with erodible 
geology and/or near high risk landslides. 

SLR-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to watershed hydrology

SLR-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Size culverts to accommodate flashy, debris-laden flows and maintain trash racks to 
prevent culvert plugging and subsequent road failure. 2 100

CalTrans, City of Santa Cruz, 
City of Scotts Valley, County of 
Santa Cruz, NRCS, RWQCB, 
State Parks, USACE

All new and replacement culverts should be sized to 
accommodate a 100 year flow event.

SLR-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Continue to develop a private road database using the RRAM assessment method 
developed for the Resource Conservation District of Santa Cruz County. 3 10

CalFire, CDFW, City of Santa 
Cruz, City of Scotts Valley, 
County of Santa Cruz, NOAA 
RC,  Santa Cruz RCD

SLR-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Conduct outreach and education regarding the adverse effects of roads, and the 
types of best management practices protective of salmonids. 3 20

AC Alliance, County of Santa 
Cruz

SLR-CCCS-
23.1.2.4 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 2 60

CalFire, CalTrans, CDFW, 
County of Santa Cruz, FEMA, 
Santa Cruz RCD, State Parks, 
USACE

SLR-CCCS-
23.1.2.5 Action Step

Roads/Railroad
s Develop a Salmon Certification Program for road maintenance staff. 3 20

CalTrans, CDFW, City of Santa 
Cruz, City of Scotts Valley, 
County of Santa Cruz, Santa 
Cruz RCD

SLR-CCCS-
23.1.2.6 Action Step

Roads/Railroad
s

Encourage outreach to individual landowners and rural road associations to improve 
road practices. 3 5 Santa Cruz RCD

This recommendation can likely be best addressed 
through the SCRCD's Rural Road Program.

SLR-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 2 100

CalFire, CalTrans, City of 
Scotts Valley, County of Santa 
Cruz NRCS, Private 
Landowners, RPFs, Santa 
Cruz RCD

Road densities are high throughout the watershed 
and are estimated at 5.3 miles of road per square 
mile of watershed area, and at 6.2 miles per square 
mile of riparian area.  Many of these roads are poorly 
situated, constructed, and improperly maintained.  
Roads were determined as the primary sediment 
source in the watershed, including private, public, and 
timber harvest roads (County of Santa Cruz 2001).  
The periodic grading and leveling of unsurfaced roads 
continuously exposes erodible material both on the 
road surface and along the road shoulders.  This 
loose, unconsolidated material is frequently mobilized 
during winter storms where it enters the water column.

SLR-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Conduct road and sediment reduction assessments to identify sediment-related and 
runoff-related problems and determine level of hydrologic connectivity. 3 10

CalFire, County of Santa Cruz, 
NRCS, Santa Cruz RCD, State 
Parks

SLR-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s Reduce erosion from mainline timber harvest roads. 2 20

CalFire, CDFW, County of 
Santa Cruz, RWQCB

The Zayante Area Sediment Study and San Lorenzo 
River Sediment TMDL both identify timber harvest 
roads as a major contributor of fine-grained sediment 
to stream channels.  Review and implement 
additional recommendations in San Lorenzo River 
Salmonid Enhancement Plan (Alley et al. 2004). 
Areas of greatest sediment contribution were 
identified in the SLR sediment TMDL are the Kings, 
Boulder, Zayante and Bear Creek basins.  Erosion 
control measures should be maintained during the 
entire period between re-entries.

SLR-CCCS-
23.1.3.4 Action Step

Roads/Railroad
s

Decommission riparian road systems and/or upgrade roads (and skid trails on 
forestlands) that deliver sediment into adjacent watercourses. 2 30

CalFire, CalTrans, City of 
Santa Cruz, City of Scotts 
Valley, County of Santa Cruz, 
NRCS, Santa Cruz RCD

Initial efforts should focus on roads in Branciforte, 
Bean, Zayante, Bear, and Kings Creek.  Roads in 
developed areas will be very difficult to 
decommission; roads in more remote areas, 
particularly those used for timber harvest will likely be 
much easier to target for decommissioning.  
Decommission of entire riparian road network in the 
San Lorenzo River Watershed is infeasible, 
particularly in developed areas.

SLR-CCCS-
23.1.3.5 Action Step

Roads/Railroad
s

Develop a private road improvement fund to share costs and encourage private road 
associations to upgrade poorly constructed or improperly located roads. 2 20

County of Santa Cruz, Private 
Landowners, Santa Cruz RCD

SLR-CCCS-
23.1.3.6 Action Step

Roads/Railroad
s

Evaluate stream crossings for their potential to impair natural geomorphic processes.  
Replace or retrofit crossings to achieve more natural conditions that meet sediment 
transport goals. 3 20

CalFire, CalTrans, County of 
Santa Cruz, NRCS, Santa Cruz 
RCD

SLR-CCCS-
23.1.3.7 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so material from 
landslides and road maintenance can be stored safely away from watercourses. 
Coordinate these efforts with all landowners in the watershed. 3 10

CalFire, County of Santa Cruz, 
Private Landowners, RWQCB

The County of Santa Cruz spent several years trying 
to find spoils sites in each watershed, but were unable 
to locate appropriate properties. Future efforts may 
require incentives to increase landowner participation. 

SLR-CCCS-
23.1.3.8 Action Step

Roads/Railroad
s

Evaluate and remove roadside berms that lead to increased runoff velocities and 
result in increased sediment discharge. 3 20

CalFire, CalTrans, County of 
Santa Cruz, Private 
Landowners

Roadside berms are common on many private and 
county roads in Santa Cruz County and result in 
concentrated water and sediment runoff.  These 
features are often created to serve as a quasi safety 
device (in lieu of crash barriers or guard rails).

SLR-CCCS-
23.1.3.9 Action Step

Roads/Railroad
s

Install and maintain adequate energy dissipaters for culverts and other drainage pipe 
outlets where needed. 3 20

CalFire, CalTrans, County of 
Santa Cruz, NRCS
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
23.1.3.10 Action Step

Roads/Railroad
s

Install sediment traps for pretreatment, and a modified culvert system that can act as 
an efficient detention system. 3 100

CalFire, CalTrans, County of 
Santa Cruz, Private 
Landowners

Pretreatment systems should be installed as part of 
new projects or upgraded. A maintenance plan should 
be part of all pretreatment systems.  

SLR-CCCS-
23.1.3.11 Action Step

Roads/Railroad
s

Develop a road upgrade fund to supplement FEMA emergency repair funding so 
problem roads could be upgraded to reduce sediment loading and improve road 
reliability. The Counties should seek amendment of FEMA policies to allow 
improvements that prevent erosion and failure, particularly in watersheds with 
endangered salmonid habitat. 3 20

CalFire, CalTrans, City of 
Santa Cruz, City of Scotts 
Valley, County of Santa Cruz 
FEMA, State Parks

SLR-CCCS-
23.1.3.12 Action Step

Roads/Railroad
s

Conduct outreach and education regarding the adverse effects of roads, and the 
types of best management practices protective of salmonids. 2 100

CalFire, County of Santa Cruz, 
FEMA, NRCS, Private 
Landowners,  Santa Cruz 
RCD, State Parks

This should be an ongoing program.  Existing 
outreach material can likely be used and tailored to 
private landowners and agencies with road 
maintenance staff.  

SLR-CCCS-
23.1.3.13 Action Step

Roads/Railroad
s

Encourage all permanent and year-round access roads beyond the THP parcel be 
surfaced after harvest completion with base rock and road gravel, asphalt, or 
chipseal, as appropriate. 3 40

CalFire, County of Santa Cruz, 
RPFs

SLR-CCCS-
23.1.3.14 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 20 years, prioritizing high risk 
areas in historical habitats or steelhead watersheds. 3 20

CalFire, CalTrans, City of 
Santa Cruz, City of Scotts 
Valley, County of Santa Cruz, 
RWQCB, State Parks

This recommendation will be difficult to implement due 
to extensive development in the San Lorenzo River 
watershed.  Initial roads targeted will likely be 
unsurfaced seasonal roads, rather than major paved 
roads, where ongoing maintenance does not comport 
with modern standards.  Targeted areas should 
include sub watersheds with high erosion potential 
(e.g., Santa Margarita sandstone).  Indiscriminate 
road density reduction should be avoided so as not to 
preclude inhibiting future road realignments that could 
also effectively reduce sediment delivery.

SLR-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SLR-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s

Design new roads to minimize impacts to unstable slopes, wetlands, floodplains and 
other areas of high habitat value. 2 100

CalFire, CalTrans, NRCS, 
State Parks, County of Santa 
Cruz

SLR-CCCS-
23.1.5

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

SLR-CCCS-
23.1.5.1 Action Step

Roads/Railroad
s Target low flow crossings in Branciforte Creek for removal. 3 10

County of Santa Cruz, NRCS, 
Private Landowners,  Santa 
Cruz RCD

SLR-CCCS-
23.1.5.2 Action Step

Roads/Railroad
s

All new crossings and upgrades to existing crossings (bridges, culverts, fills, and 
other crossings) should accommodate 100-year flood flows and associated bedload 
and debris. 2 100

CalFire, CalTrans, County of 
Santa Cruz, FEMA, NRCS, 
USACE

Target low flow barriers in Branciforte Creek for 
removal. Use NMFS Guidelines for Salmonid 
Passage at Stream Crossings (NMFS 2001).

SLR-CCCS-
23.1.5.3 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 100

CalFire, CalTrans, County of 
Santa Cruz, USACE

SLR-CCCS-
23.1.5.4 Action Step

Roads/Railroad
s

Use NMFS Guidelines for Salmonid Passage at Stream Crossings and appropriate 
barrier databases when developing new or retrofitting existing road crossings. 2 100

CalFire, CalTrans, County of 
Santa Cruz, FEMA, NOAA RC, 
NRCS, Private Landowners, 
RPFs, RWQCB,  Santa Cruz 
RCD, State Parks, USACE

This recommendation applies to all stream crossings, 
including those on California Forest Practice Rules 
Class 2-3 streams.

SLR-CCCS-
23.1.5.5 Action Step

Roads/Railroad
s

Identify high priority barriers and restore passage per NMFS' Guidelines for 
Salmonid Passage at Stream Crossings. 3 10

CalFire, CalTrans, County of 
Santa Cruz, FEMA, NOAA RC, 
NRCS, Private Landowners, 
RPFs, RWQCB,  Santa Cruz 
RCD, State Parks, USACE
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SLR-CCCS-
23.1.5.6 Action Step

Roads/Railroad
s

Replace problematic culverts and low flow crossings in California Forest Practice 
Rules Class 1 streams with bridges or appropriate cost effective designs. 2 50

CalFire, CDFW, County of 
Santa Cruz, NOAA RC, NRCS, 
Private Landowners, RWQCB, 
Santa Cruz RCD, USACE

Numerous partial barriers are present in the San 
Lorenzo River Watershed. Costs associate with 
barrier modification must be carefully balanced 
against other restoration activities that are less 
popular socially, but may yield greater beneficial 
affects to various lifestages.

SLR-CCCS-
23.1.6

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

SLR-CCCS-
23.1.6.1 Action Step

Roads/Railroad
s

Discourage or eliminate unwanted vegetation and promote desirable (native) 
vegetation. 3 10

CalFire, County of Santa Cruz, 
Private Landowners,  State 
Parks

SLR-CCCS-
23.1.6.2 Action Step

Roads/Railroad
s

Encourage ongoing implementation of the County of Santa Cruz's Integrated 
Vegetation Management Plan for Roads Near Perennial Waters regarding roadside 
maintenance activities to discourage or eliminate unwanted vegetation and promote 
desirable (native) vegetation. 2 100

CalTrans, County of Santa 
Cruz

SLR-CCCS-
23.1.7

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SLR-CCCS-
23.1.7.1 Action Step

Roads/Railroad
s

Assess and implement actions that hydrologically disconnect roads or reduce 
sediment sources. 3 20

CalFire, CalTrans, City of 
Scotts Valley, County of Santa 
Cruz, NRCS, Roaring Camp 
Railroad, RWQCB, Santa Cruz 
RCD

SLR-CCCS-
23.1.7.2 Action Step

Roads/Railroad
s Prioritize sediment reduction from public and private streamside roads. 2 50

CalFire, CalTrans, City of 
Scotts Valley, County of Santa 
Cruz, NRCS, Roaring Camp 
Railroad, RWQCB, Santa Cruz 
RCD

Ben Lomond, Zayante, Bean, Bear, Kings, 
Branciforte, and Middle San Lorenzo Basins should 
be the first areas prioritized for this effort.  Priorities 
determined from estimate sediment yields in SLR 
TMDL (2002).

SLR-CCCS-
23.1.7.3 Action Step

Roads/Railroad
s Prioritize sediment reduction from upland roads. 2 30

CalTrans, County of Santa 
Cruz, FEMA, NRCS, Santa 
Cruz RCD

Ben Lomond, Zayante, Bean, and Middle San 
Lorenzo Basins should be the first areas prioritized for 
this effort.

SLR-CCCS-
23.1.7.4 Action Step

Roads/Railroad
s Reduce erosion from timber harvest roads. 2 20

CalFire, CDFW, County of 
Santa Cruz, RWQCB

The Zayante Area Sediment Study and San Lorenzo 
River Sediment TMDL both identify timber harvest 
roads as a major contributor of fine-grained sediment 
to stream channels.  Review and implement 
additional recommendations in San Lorenzo River 
Salmonid Enhancement Plan (March 2004). Areas of 
greatest sediment contribution were identified in the 
SLR sediment TMDL are the Kings, Boulder, Zayante 
and Bear Creek basins.

SLR-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

SLR-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SLR-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Encourage County of Santa Cruz to increase enforcement of existing County 
regulations regarding grading, riparian and building violations, and sediment release 
from county roads. 2 5

CDFW, County of Santa Cruz, 
NMFS

The periodic grading and leveling of unsurfaced roads 
continuously exposes erodible material both on the 
road surface and along the road shoulders.  This 
loose, unconsolidated material is frequently mobilized 
during winter storms where it enters the water column.   
Additionally, paved and unpaved roads parallel many 
of the waterways within the San Lorenzo River and 
impinge on channel migration.  Many of these roads 
have areas that fail recurrently at the same unstable 
locations which contribute to ongoing sedimentation 
as well as bank hardening.  Roads located in areas 
dominated by sandy soils are some of the largest 
contributors to degraded streambed conditions in the 
watershed.

SLR-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Encourage appropriate restrictions for winter use of unsurfaced roads along rural 
utility easements; and establish best management practices for clearance within 
riparian corridors. 2 100

CalFire, County of Santa Cruz, 
PG&E

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

San Lorenzo River 1099



San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Work with landowners to assess the effectiveness of erosion control measures 
throughout the winter period. 2 25

County of Santa Cruz, NRCS, 
Private Landowners, Santa 
Cruz RCD

SLR-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

Educate road associations and informal road maintenance collectives to the benefit 
of integrating into the Santa Cruz County Service Area process. 2 10

County of Santa Cruz, NRCS, 
Santa Cruz RCD

SLR-CCCS-
23.2.1.5 Action Step

Roads/Railroad
s

Establish a moratorium on or minimize new road construction within floodplains, 
riparian areas, unstable soils or other sensitive areas until a watershed specific 
and/or agency/company specific road management plan is created and 
implemented. 2 20

CalTrans, City of Santa Cruz, 
City of Scotts Valley, County of 
Santa Cruz, State Parks

SLR-CCCS-
23.2.1.6 Action Step

Roads/Railroad
s

Improve enforcement of Erosion Control Ordinance for private roads. The current 
Santa Cruz Erosion Control Ordinance has provisions requiring the responsible 
parties to repair and alleviate erosion problems that are deemed severe. Santa Cruz 
Planning should create new erosion control staff positions to help coordinate the 
County's cooperative efforts, but also to conduct inspections and enforcement 
actions as necessary. 2 10 County of Santa Cruz

SLR-CCCS-
23.2.1.7 Action Step

Roads/Railroad
s

Permitting and funding agencies (State, Federal, and local) should evaluate all 
authorized erosion control measures during the winter period. 3 100

CalFire, California Department 
of Mines and Geology, 
CalTrans, CDFW, City of Santa 
Cruz, City of Scotts Valley, 
County of Santa Cruz, FEMA, 
NMFS, NOAA RC, NRCS, 
RWQCB, Santa Cruz RCD

SLR-CCCS-
23.2.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SLR-CCCS-
23.2.2.1 Action Step

Roads/Railroad
s

Protect channel migration zones and their riparian areas by designing new roads to 
allow streams to meander in historical patterns. 1 100

CalFire, CalTrans, County of 
Santa Cruz, FEMA, Private 
Landowners, Santa Cruz 
County Land Trust, State 
Parks, USACE

Preservation of remaining migration zones are a high 
priority due to their importance for various salmonid 
lifestages.  Protection of these areas will potentially 
help facilitate future restoration actions.

SLR-CCCS-
23.2.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SLR-CCCS-
23.2.3.1 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  2 100

CalFire, CalTrans, County of 
Santa Cruz, Private 
Landowners, Santa Cruz 
County Land Trust, State Parks

The periodic grading and leveling of unsurfaced roads 
continuously exposes erodible material both on the 
road surface and along the road shoulders.  This 
loose, unconsolidated material is frequently mobilized 
during winter storms where it enters the water column.   
Additionally, paved and unpaved roads parallel many 
of the waterways within the San Lorenzo River and 
impinge on channel migration.  Many of these roads 
have areas that fail recurrently at the same unstable 
locations which contribute to ongoing sedimentation 
as well as bank hardening.  Roads located in areas 
dominated by sandy soils are some of the largest 
contributors to degraded streambed conditions in the 
watershed (Balance Hydrologics, Inc.  1998).

SLR-CCCS-
23.2.3.2 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 2 100

County of Santa Cruz, Private 
Landowners, State Parks

SLR-CCCS-
23.2.3.3 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails to decrease fine 
sediment loads. 2 100

CalFire, City of Santa Cruz, 
County of Santa Cruz, Private 
Landowners, Santa Cruz 
County Land Trust, State Parks

SLR-CCCS-
23.2.3.4 Action Step

Roads/Railroad
s

Licensed engineering geologists should review and approve grading on inner gorge 
slopes. 3 25

CalFire, CalTrans, County of 
Santa Cruz, RWQCB

SLR-CCCS-
24.1 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

SLR-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Develop and implement critical flow levels for stream reaches impacted by water 
diversions. 1 10

CDFW, City of Santa Cruz, 
Lompico Water District, NMFS, 
NMFS OLE, Private 
Landowners, San Lorenzo 
Valley Water District, SWRCB

Many stream reaches in the San Lorenzo River have 
water diversions that impact downstream reaches 
during the summer months.  Due to the heavy 
overdraft of water resources in the watershed, the 
impacts of a severe drought in conjunction with 
ongoing overdraft of surface flows and the aquifer 
could be devastating to multiple lifestages of salmon 
in the watershed.   Although the watershed is listed as 
fully appropriated in the summer, the listing is not 
adequately enforced for permitted surface water 
diversions, and even less oversight exists for ground 
water pumping in the watershed which has a 
significant impact to baseflow.  Current demand for 
water exceeds the safe yield of local aquifers and a 
severe drought, particularly if occurring over a period 
of two or more years, would likely result in significantly 
reduced flows throughout the watershed reducing 
overall salmonid abundance.  Critical flow values 
should include minimum bypass flow requirements to 
support upstream adult migration during winter 
months and juvenile rearing in the summer and fall 
months. 

SLR-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns

Ensure all water diversions in the watershed are in compliance with all applicable 
laws and policies during dry and critically dry water years. 2 5

CDFW, City of Santa Cruz, 
County of Santa Cruz, NMFS, 
Private Landowners, RWQCB,  
SWRCB, USACE

The SWRCB should conduct periodic sweeps of 
diversions in the San Lorenzo River to ensure they 
are in compliance with annual reporting requirements 
and that annual water usage is accurately reported.

SLR-CCCS-
24.1.1.3 Action Step

Severe 
Weather 
Patterns

Prohibit filling with water all recreational instream summer dams during drought 
periods. 3 100 CDFW, NMFS OLE

SLR-CCCS-
24.1.1.4 Action Step

Severe 
Weather 
Patterns Identify and eliminate depletion of summer base flows from unauthorized water uses. 2 20

CDFW, NMFS, NMFS OLE, 
SWRCB

SLR-CCCS-
24.1.1.5 Action Step

Severe 
Weather 
Patterns

Encourage SWRCB to bring diversion dams in Hare Creek into compliance with 
State law. 3 5

CDFW, NMFS, NMFS OLE, 
SWRCB

SLR-CCCS-
24.1.1.6 Action Step

Severe 
Weather 
Patterns

Encourage Lompico Water District to come into compliance with CDFW streambed 
alteration requirements. 2 3

CDFW, NMFS, NMFS OLE, 
Public, SWRCB

The Lompico Water District has been informed by the 
regulatory agencies many times in the past regarding 
concerns over ongoing operations and impacts to 
listed salmonids.

SLR-CCCS-
24.1.1.7 Action Step

Severe 
Weather 
Patterns Minimize future diversions from sources of cool water input 1 100

CDFW, City of Santa Cruz, 
County of Santa Cruz, NMFS, 
Private Landowners, RWQCB, 
SWRCB, USACE

Areas of attention should be placed on protecting cool 
water inflow from natural springs.  Particular focus 
should be placed on springs in Bean Creek near the 
Zayante Creek confluence and the lower San Lorenzo 
River (i.e. Pognip).

SLR-CCCS-
24.2 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

SLR-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to the estuary (impaired quality and extent)

SLR-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Design projects to include subtidal habitats and natural bioengineering techniques 
that buffer wave action and increase sediment deposition to minimize shoreline and 
wetland erosion. 3 100

City of Santa Cruz, FEMA, 
USACE

SLR-CCCS-
24.2.1.2 Action Step

Severe 
Weather 
Patterns

Monitor and evaluate existing subtidal resources and habitat types to track impacts 
of sea level rise to subtidal habitats that occur within and adjacent to selected tidal 
wetland restoration projects. 3 100

City of Santa Cruz, FEMA, 
USACE
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
24.2.1.3 Action Step

Severe 
Weather 
Patterns

Evaluate living shoreline and associated techniques as a way to benefit habitats 
while providing desired shoreline stabilization needs for future shoreline restoration 
or shoreline protection structures.  Implement where feasible. 3 100

CA Coastal Commission, City 
of Santa Cruz, FEMA, USACE

Improvements will likely be necessary to ensure the 
persistence of the Santa Cruz Boardwalk.  Structural 
improvement should be designed in order to eliminate 
manipulation of flow patterns of the river.

SLR-CCCS-
24.2.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

SLR-CCCS-
24.2.2.1 Action Step

Severe 
Weather 
Patterns

If predicted flows are below a level considered critical to maintain viable rearing 
habitat for salmonids, measures to reduce water consumption should be initiated by 
municipal water suppliers and other users in the watershed through conservation 
programs, particularly during drought. 2 20

CDFW, City of Santa Cruz, 
Lompico Water District, NMFS, 
NMFS OLE, NRCS, Private 
Landowners, Public, San 
Lorenzo Valley Water District, 
Santa Cruz RCD, SWRCB, 
USFWS

Initial focus should include the San Lorenzo Gorge.  
hese areas should be evaluated in light of all 
permitted and unpermitted diversions in the upper and 
middle reaches of the San Lorenzo River.

SLR-CCCS-
24.2.2.2 Action Step

Severe 
Weather 
Patterns Target problematic summer dams in Branciforte Creek for removal. 2 20

CDFW, County of Santa Cruz, 
NOAA RC, Santa Cruz RCD

Presently, three dams that impair passage are 
located in Branciforte Creek watershed.

SLR-CCCS-
24.2.2.3 Action Step

Severe 
Weather 
Patterns

Develop supplemental water supply/storage options to reduce stream diversions, as 
recommended by the City of Santa Cruz Water Supply advisory Committee and City 
Council 2 10

CDFW, NMFS, NMFS OLE, 
San Lorenzo Valley Water 
District, Scotts Valley Water 
District, SWRCB, Water 
Agencies

SLR-CCCS-
24.2.3

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to water quality (impaired stream temperature)

SLR-CCCS-
24.2.3.1 Action Step

Severe 
Weather 
Patterns Implement performance standards in Stormwater Management Plans. 3 25 County of Santa Cruz

SLR-CCCS-
24.2.3.2 Action Step

Severe 
Weather 
Patterns Ensure tolerable water temperatures are maintained during drought periods. 2 100

CDFW, City of Santa Cruz, City 
of Scotts Valley, Private 
Landowners, San Lorenzo 
Valley Water District, SWRCB

Water temperatures during drought will be directly 
affected by ongoing surface water diversions in the 
San Lorenzo River and its tributaries.  Concerted 
efforts should be made to address these diversions 
during drought periods to minimize predictable 
adverse impacts to stream temperatures..

SLR-CCCS-
24.2.4

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to passage and migration

SLR-CCCS-
24.2.4.1 Action Step

Severe 
Weather 
Patterns

Manage Loch Lomond reservoir to maintain suitable rearing conditions in 
downstream habitats (e.g., pulse flow programs for adult upstream migration and 
smolt outmigration). 3 5 City of Santa Cruz

SLR-CCCS-
24.2.4.2 Action Step

Severe 
Weather 
Patterns

Re-evaluate City of Santa Cruz’s water right for Loch Lomond Reservoir to 
determine whether dam re-operation could result in benefits to salmonids in the 
watershed. 3 10

CDFW, City of Santa Cruz, 
NMFS, SWRCB

SLR-CCCS-
24.2.4.3 Action Step

Severe 
Weather 
Patterns

Work with CDFW, County of Santa Cruz, municipalities (including all water districts 
in the San Lorenzo watershed), and knowledgeable biologists to develop emergency 
rules and adopt implementation agreements that will allow water operations to 
continue and protect critical steelhead lifestages. 3 10

CDFW, County of Santa Cruz, 
SWRCB

SLR-CCCS-
24.2.4.4 Action Step

Severe 
Weather 
Patterns

Increase enforcement patrols by CDFW and NMFS OLE in sensitive spawning and 
rearing areas. 3 10

CDFW Law Enforcement, 
NMFS OLE

SLR-CCCS-
24.2.4.5 Action Step

Severe 
Weather 
Patterns

CDFW, SWRCB, RWQCB, CalFire, Caltrans, and other agencies and landowners, 
in cooperation with NMFS, should evaluate the rate and volume of water drafting for 
dust control in streams or tributaries and where appropriate, minimize water 
withdrawals that could impact steelhead. 3 10

CalFire, CalTrans, CDFW, 
NMFS, RWQCB, SWRCB

These agencies should consider existing regulations 
or other mechanisms when evaluating alternatives to 
water as a dust palliative (including EPA-certified 
compounds) that are consistent with maintaining or 
improving water quality.
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
24.2.4.6 Action Step

Severe 
Weather 
Patterns

Evaluate performance of all existing fish ladders on the San Lorenzo River to pass 
migrating fish during drought and high flow conditions. 2 10

CalTrans, CDFW, County of 
Santa Cruz San Lorenzo Valley 
Water District

Evaluation should include an evaluation of existing 
maintenance requirements and development of 
landowner agreements where appropriate.  Fish 
ladders that allow passage over barriers currently 
exist on several tributaries to the San Lorenzo River, 
including Fall, Zayante, Lompico, and Love Creeks.  
These existing fish ladders need to be inventoried 
and assessed for adequacy of passage, modified if 
necessary, and continually maintained to assure that 
they are allowing fish passage under most conditions.  
The timing of maintenance checks would vary 
depending on flows during the winter season.

SLR-CCCS-
24.2.5

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SLR-CCCS-
24.2.5.1 Action Step

Severe 
Weather 
Patterns

Existing areas with floodplains or off channel habitats should be protected from 
future urban development. 1 100

CalTrans, City of Santa Cruz, 
City of Scotts Valley, County of 
Santa Cruz, FEMA, Private 
Landowners, RWQCB, 
USACE, Land Trust

SLR-CCCS-
24.2.5.2 Action Step

Severe 
Weather 
Patterns Avoid or minimize the effects from flood control projects on salmonid habitat. 2 100

CalTrans, City of Santa Cruz, 
City of Scotts Valley, County of 
Santa Cruz, NRCS, Private 
Landowners,  USACE

SLR-CCCS-
24.2.6

Recovery 
Action

Severe 
Weather 
Patterns Reduce turbidity and suspended sediment

SLR-CCCS-
24.2.6.1 Action Step

Severe 
Weather 
Patterns

Develop Bank Stabilization and Floodplain Guidelines for use by private and public 
entities specific to geological constraints in Santa Cruz County. 2 5

CDFW, County of Santa Cruz, 
NMFS

SLR-CCCS-
24.2.6.2 Action Step

Severe 
Weather 
Patterns

Work with local governments to incorporate protection of steelhead in any flood 
management activity. 3 10

City of Santa Cruz, City of 
Scotts Valley, County of Santa 
Cruz, FEMA

SLR-CCCS-
24.2.6.3 Action Step

Severe 
Weather 
Patterns

Protect high-risk shallow-seated landslide areas and surfaces prone to erosion from 
being mobilized by intense storm events. 2 100

CalTrans, County of Santa 
Cruz, Private Landowners

Extreme flood events such as those that occurred in 
1955 and 1982 could result in major input of sediment 
from upslope locations.  Much of the watershed is 
comprised of highly erodible geology which would 
likely impact spawning and rearing habitats when 
sediment enters the stream channel.  Changes and 
improvements in land use practices will likely result in 
lower sediment yield-rates following future flooding 
events than were experienced after 1955 and 1982 
floods.  However, much of the watershed is 
considered impaired and additional flooding events 
could slow the rate of recovery of instream habitat 
conditions.

SLR-CCCS-
24.2.6.4 Action Step

Severe 
Weather 
Patterns

Continue implementation of the County of Santa Cruz's Grading and Erosion Control 
Ordinances. 2 10

County of Santa Cruz, Santa 
Cruz RCD

SLR-CCCS-
24.2.7

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to watershed hydrology

SLR-CCCS-
24.2.7.1 Action Step

Severe 
Weather 
Patterns

Design new development to allow streams to meander in historical patterns, 
Protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 1 100

CalTrans, City of Santa Cruz, 
City of Scotts Valley, County of 
Santa Cruz, FEMA,  USACE
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
24.2.8

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize reduced density, abundance, and diversity

SLR-CCCS-
24.2.8.1 Action Step

Severe 
Weather 
Patterns

Implement fish rescue actions during drought conditions.  Work with the CDFW to 
support fish rescues in Santa Cruz County in compliance with 50 CFR § 
223.202(b)(3). 1 5

CDFW, City of Santa Cruz, 
County of Santa Cruz, Public, 
San Lorenzo Valley Water 
District

In 2015, Bean Creek had very high densities of young-
of-the-year in a 1.25 mile reach that became dry.  
Fish rescue can be used as a tool to engage the 
public regarding the condition of the fishery in the San 
Lorenzo River. 

SLR-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification or curtailment of 
the species habitat or range

SLR-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to the estuary (impaired quality and extent)

SLR-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Review current and future water diversions (surface and groundwater) to minimize 
impairment of water quality conditions for rearing juvenile salmonids. 1 100

City of Santa Cruz, County of 
Santa Cruz, San Lorenzo 
Valley Water District, SWRCB

Ensuring compliance with State Water Law will likely 
result in significant benefits to summer rearing 
conditions in the SLR lagoon by improving water 
quality and accelerating the rate of freshwater 
conversion by increasing the volume of water entering 
the lagoon.

SLR-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SLR-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment

Ensure water supply demands can be met without impacting flow either directly or 
indirectly through groundwater withdrawals and aquifer depletion. 2 20

City of Santa Cruz, City of 
Scotts Valley, Lompico Water 
District, County of Santa Cruz, 
San Lorenzo Valley Water 
District, SWRCB

Natural variations of flow in the San Lorenzo River 
watershed cause wide fluctuations in the amount of 
fish habitat available from year to year and these 
natural fluctuations are exacerbated by ongoing water 
diversions.  During dry years, average available 
rearing habitat is reduced by more than 50% and 
stream diversions, as of 1978 (Santa Cruz County 
Planning Department 1979), were estimated to further 
reduce available rearing habitat during dry years by 
approximately 20%.  This was affirmed by Alley et al. 
(2004) in a review of historical flow data. The data 
suggest that during most months there has been a 
significant reduction in baseflow over the last 60 years 
and mean and minimum streamflow in October show 
a 17.2% and 32.1% decrease between 1937 and 
1997. Alley et al. (2004) predicted the reduction in 
flow leads would reduce the density of larger juvenile 
steelhead from 9% in wet years to 27% in dry years.  
Impacts to steelhead are likely be substantial.
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
25.1.2.2 Action Step

Water 
Diversion/
Impoundment

Monitor, identify problems, and prioritize needed changes to water diversions and or 
well pumping on current or potential steelhead streams that go dry in some years. 2 10

CDFW, NMFS HCD, NMFS 
OLE, NMFS PRD,  SWRCB

Depletion and diversion of natural flows have altered 
natural hydrological cycles, and subsequent flows, in 
significant portions of the San Lorenzo River.  For 
example, Alley (1998, 1999, 2000, 2001, 2002) 
documented many physical changes to salmonid 
habitats due to changes in streamflow in the 
watershed.  For example, a major reach in Bean 
Creek (approximately 2 miles in length) becomes 
dewatered in many years, resulting in substantial 
juvenile steelhead mortality.  Reduction of flows 
negatively affect salmonid habitat due to: loss of 
usable habitats due to dewatering and blockage; 
stranding of fish resulting from rapid flow fluctuations; 
migration delays; entrainment of juveniles into 
unscreened or poorly screened diversions; and 
increased lethal and sublethal effects resulting from 
increased water temperatures.  In addition, reduced 
flows degrade or diminish fish habitats via increased 
deposition of fine sediments in spawning gravels, 
decreased recruitment of new spawning gravels, and 
encroachment of riparian and non-endemic 
vegetation into spawning and rearing areas.  The 
cumulative effect of these impacts to instream 
habitats is reduced juvenile populations in the action 
area. 

SLR-CCCS-
25.1.2.3 Action Step

Water 
Diversion/
Impoundment

Promote passive diversion devices designed to allow diversion of water only when 
minimum streamflow requirements are met or exceeded. 3 30

CDFW, City of Santa Cruz, 
County of Santa Cruz, Lompico 
Water District, San Lorenzo 
Valley Water Agency,  Santa 
Cruz RCD, SWRCB

SLR-CCCS-
25.1.2.4 Action Step

Water 
Diversion/
Impoundment

Investigate feasibility of desalination to prevent stream dewatering and ensure a 
more stable source of water overtime. 3 10

CA Coastal Commission, 
CDFW, City of Santa Cruz, City 
of Scotts Valley, County of 
Santa Cruz NMFS, San 
Lorenzo Valley Water District, 
SWRCB

Desalination is an expensive alternative and should 
be implemented as an option to facilitate improvement 
in instream flows and not as an option to facilitate 
increased development within the watershed.  If 
desalination is chosen as a preferred alternative, the 
facility should be adequately sized to facilitate 
significant reduction in water diversion impacts to the 
San Lorenzo River fishery.  A regional facility would 
provide more benefits than a facility constructed to 
address the water needs of only one or a few water 
purveyors.

SLR-CCCS-
25.1.2.5 Action Step

Water 
Diversion/
Impoundment

Encourage programs and entrepreneurial efforts by private organizations to 
purchase easements on water rights for maintenance of adequate surface flows via 
petition for change of use, under California Water Code Section 1707. 2 20

CDFW, County of Santa Cruz, 
Private Landowners, SWRCB

SLR-CCCS-
25.1.2.6 Action Step

Water 
Diversion/
Impoundment

Investigate the potential for expansion of the Scotts Valley water reclamation 
system. 2 15

CDFW, City of Scotts Valley, 
RWQCB, SWRCB

SLR-CCCS-
25.1.2.7 Action Step

Water 
Diversion/
Impoundment

Investigate the feasibility and implement recharge activities in Scotts Valley quarries 
with reclaimed water as a water conservation strategy. 3 20

California Geological Survey, 
City of Scotts Valley, County of 
Santa Cruz, SWRCB, USFWS

Aquifer recharge through the quarries should have the 
stated goal of replenishing overdrawn aquifers and 
contingent on not facilitating additional development in 
the watershed. Careful coordination will be necessary 
with the USFWS to ensure this strategy does not 
conflict with other ESA listed species.

SLR-CCCS-
25.1.2.8 Action Step

Water 
Diversion/
Impoundment

Investigate water supplementation options to prevent stream dewatering and ensure 
a more stable source of water over time for domestic and commercial consumption. 2 30

CDFW, County of Santa Cruz, 
NOAA RC, Santa Cruz RCD, 
SWRCB
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
25.1.2.9 Action Step

Water 
Diversion/
Impoundment Replace parking lots in Scotts Valley with more permeable surfaces. 3 20

County of Santa Cruz, City of 
Scotts Valley, Private 
Landowners

SLR-CCCS-
25.1.2.10 Action Step

Water 
Diversion/
Impoundment

Identify the cause of and seek remedial action to prevent dewatering of Bean Creek 
adjacent to the city of Scotts Valley in the vicinity of the Mackenzie Creek confluence 
and downstream to Ruins Gulch. 2 10

County of Santa Cruz, City of 
Santa Cruz, City of Scotts 
Valley, Santa Cruz County 
RCD 

SLR-CCCS-
25.1.3

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to passage and migration

SLR-CCCS-
25.1.3.1 Action Step

Water 
Diversion/
Impoundment

Review current and future water diversions (surface and groundwater) to minimize 
impairment of migration patterns for listed salmonids in the San Lorenzo River. 2 100

City of Santa Cruz, City of 
Scotts Valley, Lompico Water 
District, Private Landowners, 
San Lorenzo Valley Water 
District, SWRCB

SLR-CCCS-
25.1.3.2 Action Step

Water 
Diversion/
Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 2 5

CDFW, CDFW Law 
Enforcement, City of Santa 
Cruz, Lompico Water District, 
NMFS, San Lorenzo Valley 
Water District, SWRCB

The Lompico Water District should install adequate 
fish screens on diversion intakes as soon as possible.

SLR-CCCS-
25.1.4

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to water quality (impaired stream temperature)

SLR-CCCS-
25.1.4.1 Action Step

Water 
Diversion/
Impoundment

Work with recovery partners to ensure water diversions do not impair water 
temperatures. 1 100

City of Santa Cruz, City of 
Scotts Valley, Lompico Water 
District, RWQCB, San Lorenzo 
Valley Water District, SWRCB

As part of future streambed alteration agreement, 
CDFW should require installation of temperature 
thermographs upstream and downstream of the 
diversion.  These results should be reviewed on a 
yearly basis by the SWRCB and CDFW.

SLR-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

SLR-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SLR-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Develop new policies and regulations to provide suitable flow conditions for CCC 
steelhead and coho salmon. 2 20 CDFW, SWRCB Action is considered In-Kind

SLR-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

Develop and enforce stream flow bypass requirements for diversions in the San 
Lorenzo River and its tributaries Zayante, Fall, Bear, Boulder, and Branciforte 
creeks. 1 10

CDFW, NMFS, NMFS OLE, 
SWRCB

Aquatic conditions in the San Lorenzo River are 
adversely affected by water diversions and the 
watershed has been designated as a Fully 
Appropriated Stream by the California State Water 
Resources Control Board during the summer months.  
In addition to the impacts from water management 
operations to the riverine condition for the summer 
lifestage, water diversions reduce freshwater inflow to 
the estuary and extend the duration necessary for 
conversion to a freshwater lagoon during the summer.   
The City of Santa Cruz is the single largest diverter 
with diversions located at the Felton Diversion Dam, 
Newell Dam, and above the estuary at Tait Street.  
Other large diverters include the San Lorenzo Valley 
Water District, and City of Scotts Valley, combined 
with mid-sized diverters such as the Lompico Creek 
Water District and numerous other smaller diversions 
(> 130) adjacent to the river and its tributaries.   
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment

Evaluate and monitor streambed alteration agreement program compliance related 
to all water diversions. 2 1 CDFW, SWRCB

The study would evaluate rates of compliance and 
overall impact of currently permitted diversion to coho 
salmon and steelhead survival and recovery.  Efforts 
to address diversions could include increased 
oversight by the SWRCB for permitted diversions and 
enforcement of applicable laws for unpermitted 
diversions and increased oversight by CDFW to 
ensure compliance with CDFG Code 1600; 
streambed alteration agreements.  Increased 
oversight by CDFW would have the added benefit of 
addressing not only appropriative diversion but 
riparian diversions as well.

SLR-CCCS-
25.2.1.4 Action Step

Water 
Diversion/
Impoundment Petition the SWRCB to declare the Santa Margarita aquifer fully appropriated. 2 10

CDFW, County of Santa Cruz, 
NMFS, SWRCB

The aquifer is currently overdrawn resulting in 
streamflow reduction in Zayante and Bean creeks and 
the mainstem, downstream to the estuary/lagoon.  
Areas with significant pumping occur in the Zayante 
and Bean Creek watersheds by the Scotts Valley 
Water District and the San Lorenzo Valley Water 
District (Alley et al., 2004).  Ground water within the 
Lompico Aquifer in the San Lorenzo Valley is 
overdrafted by as much as 450 percent (Haynes, San 
Lorenzo Valley Water Management Agency, personal 
communication 2001) and ground water levels have 
dropped as low as 90 feet below historical levels 
(Denise Duffy & Associates, Inc. 1999).  Baseflows in 
Bean Creek have been reduced by approximately one 
cfs during the summer and remaining available 
baseflows now average two cfs (Ricker, Santa Cruz 
County, personal communication, 2011). 

SLR-CCCS-
25.2.1.5 Action Step

Water 
Diversion/
Impoundment Support SWRCB in regulating the use of streamside wells and groundwater. 2 100 NMFS, SWRCB

SLR-CCCS-
25.2.1.6 Action Step

Water 
Diversion/
Impoundment

Identify and work with the SWRCB to eliminate depletion of summer base flows from 
unauthorized water uses. Coordinated efforts by Federal and State, and County law 
enforcement agencies to remove illegal diversions from streams. 1 100 CDFW, NMFS, SWRCB

The middle and lower mainstem of the San Lorenzo 
(as defined by Alley et al. 2004) experiences the 
biggest impact from upstream diversions since most 
of the tributaries flow into them.  Reaches 1 and 2 (in 
the Gorge, and below Zayante Creek, respectively) 
show significant reductions in winter baseflow due to 
the diversion operation at Felton. The other two areas 
where baseflows during the summer months may 
have a significant impact on rearing salmonids are in 
Boulder Creek and Bean Creek.  Groundwater 
pumping in Scotts Valley  and diversions in many of 
the headwater tributaries to Boulder Creek may also 
have an impact.  Other current and future impacts 
likely result from cannabis production.

SLR-CCCS-
25.2.1.7 Action Step

Water 
Diversion/
Impoundment

Request the SWRCB conduct interagency consultation with the California 
Department of Fish and Game, and seek technical assistance from NMFS on the 
issuance of water rights permits. 2 100 CDFW, NMFS, SWRCB

SLR-CCCS-
25.2.1.8 Action Step

Water 
Diversion/
Impoundment Minimize any new or increased summer diversions. 1 100 CDFW, SWRCB

Of six rearing habitat variables identified by Alley et al. 
(2004) in the San Lorenzo River, streamflow rated as 
the primary or secondary limiting factor for five of the 
six.  Additional water diversions will likely continue 
into the future due to increasing growth in the 
watershed.  Increased development and demand for 
water will result in further declines in streamflow and 
fish habitat (Alley et al. (2004).
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San Lorenzo River, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SLR-CCCS-
25.2.1.9 Action Step

Water 
Diversion/
Impoundment

Work with the City of Santa Cruz (and other major diverters) to minimize impacts of 
their diversions. 1 10

CDFW, City of Santa Cruz, 
NMFS, San Lorenzo Valley 
Water District, SWRCB

Currently, the City of Santa Cruz is working on a HCP 
to address impacts.

SLR-CCCS-
25.2.1.10 Action Step

Water 
Diversion/
Impoundment

Work with the San Lorenzo Valley Water District to evaluate potential impacts to 
stream flow resulting from surface water diversions and timing of diversions.  
Encourage the San Lorenzo Valley Water District to adopt conservative protocols 
regarding yearly transition from surface water diversions to groundwater pumping. 2 5

CDFW, NMFS, San Lorenzo 
Valley Water District

The San Lorenzo Valley Water District and other 
major diverters should bring their diversions into ESA 
compliance and compliance with streambed alteration 
agreement requirements under California Fish and 
Game Code section 1600 et seq.

SLR-CCCS-
25.2.1.11 Action Step

Water 
Diversion/
Impoundment

Encourage Lompico Water District to come into compliance with CDFW streambed 
alteration requirements. 2 10

CDFW, Lompico Water 
District, NMFS

The Lompico Water District has been informed by the 
regulatory agencies many times in the past regarding 
concerns over ongoing operations and impacts to 
listed salmonids.

SLR-CCCS-
25.2.1.12 Action Step

Water 
Diversion/
Impoundment Identify source of dewatering in Carbonera Creek near the City of Scotts Valley. 2 10

CDFW, CDFW Law 
Enforcement, Scotts Valley 
Water District, NMFS, NMFS 
OLE, SWRCB

Upper Carbonera Creek now has major dry back 
section during the summer.  Diversions from nearby 
wells are suspected.

SLR-CCCS-
25.2.1.13 Action Step

Water 
Diversion/
Impoundment

Encourage County of Santa Cruz and municipalities to consider impacts to instream 
flows when reviewing and issuing building permits. 2 100

CDFW, City of Santa Cruz, City 
of Scotts Valley, County of 
Santa Cruz, SWRCB

The County of Santa Cruz currently evaluates 
potential impacts resulting from new development 
projects to instream flow.  New developments that are 
determined to result in impacts to instream flow 
should not be permitted.  If impacts are inevitable, 
fees associated with an offset program should be 
increased and directed towards water conservation 
and augmentation efforts in the impacted watershed.

SLR-CCCS-
25.2.1.14 Action Step

Water 
Diversion/
Impoundment

Work with the County of Santa Cruz to develop and implement a comprehensive 
water plan to address aquifer overdraft and conjunctive water use for the entire San 
Lorenzo River. 1 20

CDFW, City of Santa Cruz, City 
of Scotts Valley, County of 
Santa Cruz, NMFS, San 
Lorenzo Valley Water District

Initial efforts are underway and no additional costs to 
augment this effort are anticipated.  Integration with 
the City of Santa Cruz HCP could yield additional 
benefits.

SLR-CCCS-
25.2.1.15 Action Step

Water 
Diversion/
Impoundment Support efforts to implement the Groundwater Sustainability Act 3 10

SWRCB, County of Santa 
Cruz, City of Santa Cruz
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Scott Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Potentially Independent Population
• Diversity Stratum: Santa Cruz Mountains
• Spawner Density Target: 700 adults
• Current Intrinsic Potential: 16.4 IP-km

For information regarding CCC coho salmon for this watershed, please see the CCC coho 
salmon recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Scott Creek, often referred to as Scotts Creek, is a small coastal watershed draining approximately 
28 square miles in northern Santa Cruz County.  Steelhead can access approximately 14 miles of 
stream between the estuary and natural upstream barriers on the mainstem and three main 
tributaries (Little, Big, and Mill Creeks).  The small estuary at the bottom of the watershed 
becomes a freshwater lagoon during the summer and fall when a sandbar builds up at the creek 
mouth.  Juvenile steelhead rear in the lagoon/estuary, as well as the mainstem and tributaries 
(Bond 2006; Bond et al. 2008; Hayes et al. 2008).  Stream width varies from approximately 40 meters 
in the closed estuary to about 10 meters on the mainstem to less than 1 meter in the upper 
tributaries (Hayes et al. 2008).  Spawning occurs in the upper portions of the mainstem, Little 
Creek, Big Creek, Mill Creek, and Bettencourt Gulch (Becker and Reining 2008).  Researchers 
speculate that steelhead spawning occurs occasionally in Quesaria Creek (Sean Hayes, NMFS, 
personal communication, as cited in Becker and Reining 2008), although the stream is usually dry 
in late summer. 

Smith has conducted juvenile steelhead surveys in Scott Creek for 24 consecutive years (Smith 
2016).  Since 2002, YOY steelhead densities in throughout Scott Creek have ranged from 12 fish 
per 100 feet (2015) to 55 fish per 100 feet (2003) with a mean of 35 fish per 100 feet.  During this 
same period, yearling (Age 1+) densities have ranged from 2 fish per 100 feet (2011) to 14 fish per 
100 feet (2007) with a mean of 6 fish per 100 feet.  Since 2011, densities of YOY have consistently 
remained below the 2002-2015 mean. 

The estimated mean adult steelhead escapement in Scott Creek from 2003 through 2015 was 144 
adults (combined natural and hatchery origin) with a range of 46 adults (2014) and 343 adults 
(2004) (SWFSC, unpublished data).  During this time, the annual proportion of returning adult 
steelhead that was wild ranged from approximately 31 percent to 94 percent (SWFSC, 
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unpublished data).  During the winter of 2011-12, CDFW conducted steelhead redd surveys in 
approximately 2.3 kilometers in Scott Creek and approximately 2.3 kilometers in Big Creek 
(Jankovitz 2012).  A total of 27 steelhead redds and 12 adult steelhead were observed and redd 
densities were 11.4 redds per kilometer in Scott Creek and 0.44 per kilometer in Big Creek.  During 
the winter of 2012-13, CDFW surveyed two reaches on the mainstem of Scott Creek totaling 3.62 
kilometers which contained 27 redds and 5 adult steelhead (Jankovitz 2013).  Overall redd density 
was 7.45 redds per kilometer.  
 

History of Land Use 
Water has been diverted from Scott Creek for agricultural use for over 60 years (Snider et al. 1995).  
Logging in the Scott Creek watershed began in the late 1800s.  This early logging was limited 
since there were no railroads in the area at the time.  Much of the early skidding of logs was done 
by oxen.  Following the 1906 San Francisco earthquake, logging was conducted on a much larger 
scale (Scotts Creek Watershed Council 2000).   
 
Starting in 1907, the San Vicente Lumber Company constructed a railroad up Little Creek and 
over into the upper reaches of Big Creek and into Deadman’s Gulch.  These logging operations 
continued until around 1920; the logging technique was clear cutting with steam donkeys used 
for cable yarding (Scotts Creek Watershed Council 2000). 
 
The next large scale round of logging in Scott Creek took place in the late 1940s and continued to 
move around to various locations throughout the watershed until the 1960s.  This logging was 
largely tractor skidding with extensive skid road construction (Scotts Creek Watershed Council 
2000).  The early logging, which concluded in the 1930s, resulted in the harvesting of 
approximately 30 percent of the Scott Creek watershed.  During the logging from the 1940s to the 
1960s, an additional nine percent was logged.  The total logging prior to the enactment of the 
Forest Practices Act in 1974 was 39 percent of the watershed.  The logging that has taken place 
since that time has harvested an additional 17 percent of the watershed (Scotts Creek Watershed 
Council 2000). 
 

Current Resources and Land Management 
A small California Department of Fish and Wildlife (CDFW) cooperative hatchery has been 
operated by the non-profit Monterey Bay Salmon and Trout Project on the Big Creek tributary 
since 1982, spawning a small number of steelhead (and coho salmon) each spring that are at least 
one generation removed from the hatchery (Bond 2006).   
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Principal land uses in the watershed include agriculture and timber, rural residential use and 
recreation1.  Seventy percent of the watershed is coniferous forest, with the remaining 30 percent 
of the watershed either shrubland, grassland, or montane/riparian hardwood forest.  
Approximately 95 percent of the watershed is in private ownership; the remaining five percent is 
state and military owned land (National Marine Fisheries Service 2010).  Approximately 64 
percent of the watershed is owned by four different landowners (Scotts Creek Watershed Council 
2004).  Within the past 10 years, about six percent of the watershed has been under timber harvest 
plans.  In 2009, over 7,000 acres of the watershed burned during the Lockheed fire (NMFS 2012).   
 

Salmonid Viability and Watershed Conditions 
The following habitat indicators were rated “Poor” through the CAP process: estuary, habitat 
complexity, sediment transport, and hydrology.  Recovery strategies will typically focus on 
ameliorating these habitat indicators, although strategies that address other indicators may also 
be developed where their implementation is critical to restoring properly functioning habitat 
conditions within the watershed. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Scott Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Estuary: Quality & Extent 
Estuary/lagoons on California’s central coast have been extensively documented as superior 
rearing habitat for steelhead and can contribute a disproportionate total number of returning 
adults compared to stream habitats when conditions are even marginally suitable (Bond et al. 
2008).  The Scott Creek estuary was reduced in size following European arrival and is currently 
believed to be a major limiting factor for smolts and, to a lesser extent, summer rearing juveniles.  
The upper estuary was converted for agricultural purposes, and much of the historical tidal prism 
was lost due to significant channelization for the construction of the Highway 1 Bridge in the 
early 1940s.  The straightened channel eliminated the natural meander and adjacent marshes 
areas that existed on the north side of the estuary.  The meanders and backwater marshes likely 
contained areas with residual depth during periods when the sandbar was open which were used 
by smolts in spring for saltwater acclimation and feeding before going to the ocean.  Under 
current conditions in most years, the straightened estuary essentially drains when the sand bar is 
open leaving little transitional or feeding habitat for smolts.  This impaired condition is likely 
limiting the size of the steelhead population in Scott Creek.  Nonetheless, despite the significant 

1 http://scceh.com/ 
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adverse consequences from past channelization, the estuary remains a productive environment 
in the Santa Cruz Mountains Diversity Stratum, particularly when compared to estuaries located 
in watersheds with extensive nearby urban infrastructure. 
 
Of particular note is the unique distinction for lower Scott Creek when in 1915 it was declared a 
fish sanctuary by the California Legislature (Taft 1934).  Scott Creek was defined as its own special 
district by the California Fish and Game Commission (District fourteen), which established strong 
fishing prohibitions.  According to the Commission, "Fish and game district fourteen shall consist 
of and include the waters of Scott Creek, in Santa Cruz County, between its mouth and the mouth 
of Mill creek."  Penalties were strong, as indicated by the Commission’s language:  
 

(a) Every person who ... in fish and game district number fourteen, at any time 
takes, catches, or kills, any kind of fish is guilty of a misdemeanor; (b) It shall be 
lawful to use dip nets for the purpose of taking fish other than game fish to be used 
as bait only, in any fish and game district, except fish and game district fourteen; 
and (c) It shall be lawful to use troll lines or hand lines in any fish and game district 
excepting fish and game district fourteen (State of California 1925).   

 
Unlike sanctuaries established for other fauna, freshwater fish sanctuaries are very rare in the 
United States2.  For reasons not entirely clear, the Legislature repealed (Senate Bill 192) the 
sanctuary status of District fourteen in April, 1943.  Possible reasons for repealing the sanctuary 
status may include the straightening of the channel for the Highway 1 Bridge or possible pressure 
from local fishers.   
 
Habitat Complexity:  Large Wood & Shelter 
According to Stillwater Sciences et al. (2010), California coastal streams do not naturally have 
channel morphology conducive to forming extensive flood plains or off-channel rearing areas.  
This is particularly true in the streams in the Santa Cruz Mountains, which contain little of the 
low-gradient, wide-valley streams that provide productive rearing habitat for salmonids.  Thus, 
the role of large wood in these steeper streams was, in all likelihood, absolutely essential for 
providing refuge habitat during high flow events in winter, because there were fewer 
opportunities for off-channel habitat refuges (Moyle et al. 2008).  Therefore, LWD is an even more 
critical habitat element than in more northern streams to form pools or areas of refuge from high 
flows.   

2 “President Benjamin Harrison on Christmas Eve 1892 created a salmon refuge on Alaska’s Afognak Island and 
Uganik River.  It was the only (Federal) preserve ever established in the United States outside of the national park 
system.  However, the original fishing restrictions were abolished with the passage of the White Act in 1924 and the 
reserve lost Federal protection in 1959.” (Excerpted from Montgomery 2003). 
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Recent studies have found instream wood is limited in Scott Creek.  However, since the mid-
1990’s wood abundance in the creek has increased although a substantial proportion of this wood 
is of hardwood, riparian species such as red alder (Leicester 2005; Hillard 2015).  Low LWD 
abundance in Scott Creek is likely the result of past logging practices that removed trees from 
riparian areas, followed by Santa Cruz County funded stream clearance efforts following the 1982 
flood.  Santa Cruz County has essentially stopped removing LWD since 2009, but unauthorized 
instream removal and modification of LWD continue from private landowners.     
 
Low instream LWD volume is likely the major contributor to the lower shelter values estimated 
in the watershed.  The 2009 Lockheed Fire resulted in substantial tree mortality, particularly that 
of Douglas fir in the tributaries of Scott Creek.  Recent observations indicate there is substantial 
wood loading into these tributaries which, if left alone, should improve pool development and 
shelter ratings in these streams and provide a source for wood to Scott Creek.  Furthermore, in 
2014 and 2015, a total of 13 large wood complexes were added to the channel of lower Scott Creek 
as part of a greater lower Scott Creek Floodplain and Habitat Enhancement Project (Ben Cook 
and Brian Dietterick, Cal Poly-Swanton Ranch, personal communication, 2016). 
 
Other Stresses 
Excessive instream sediment has compromised spawning and rearing habitat within the Scott 
Creek watershed.  Pool filling appears to be occurring from erosion from upslope sources.  
Sources that contributed to the altered sediment transport include roads, past fires, agriculture, 
and logging.  Substrate conditions (abundant coarse granitic sand) and spawning habitat are poor 
and regularly subject to redd scour in wet years in Big Creek and Scott Creek downstream of Big 
Creek (Smith 2013); these habitats are frequently undersaturated with steelhead fry and have low 
fall juvenile steelhead densities, despite relatively high summer stream flow produced from the 
granitic geology.  The watershed upstream of Big Creek has naturally very low summer stream 
flows due to the dominance by mudstone geology (Smith 2016).  Summer stream flow in Mill 
Creek is constrained by the lack of bypass flows at the reservoir on upper Mill Creek. 
 
Redd scour is likely a limiting factor in some reaches of Scott Creek, particularly during high flow 
events.  Portions of the stream bed are prone to scour; in some areas, the existing geology 
contributes finer sized (sandy) and naturally lighter sediments (low specific gravity) that are more 
prone to mobilization during higher flow events than stream reaches with well sorted stream 
gravels (Smith 2016).  Reduced instream habitat complexity (i.e, a lack of LWD that helps hold 
gravels in place), increases the likelihood of redd scour during high flow events.  It was not 
known if scour is widespread or whether it is a significant cause of steelhead egg and alevin 
mortality. 
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Threats 
The following discussion focuses on those threats that were rated as High or Very High.  Recovery 
strategies will likely focus on ameliorating High rated threats; however, some strategies may 
address Medium and Low threats when the strategy is essential to recovery efforts.  The figures 
and tables that display data used in this analysis are provided in Scott Creek CAP Results. 
 
Fire, Fuel Management, and Fire Suppression 
Some areas in the Scott Creek watershed have a high fire hazard rating according to CalFire data.  
A major fire occurred in the watershed in 2009 and burned extensive forested portions of the 
watershed.  While fuel loading has been reduced following the 2009 fire, future wildfires are 
probable.  A major fire, particularly if located in areas with a high erosion hazard rating, could 
substantially increase fine sediment input and further compromise the altered rate of large wood 
recruitment into stream channels.  Furthermore, if existing riparian areas were lost to fire, higher 
instream temperatures would likely result. 
 
Roads  
Road densities are high throughout the watershed and are estimated at 4.1 miles of road per 
square mile of watershed area, and at 4.0 miles per square mile of riparian area.  Many of these 
roads are poorly situated, unpaved, and are sources of chronic sediment input.  Paved and 
unpaved roads parallel many of the waterways within Scott Creek and impinge upon channel 
migration.  Some roads in the watershed are used for timber harvest and receive heightened levels 
of maintenance and review, at least for a short time (currently three years) following completion 
of a timber harvest plan. 
 
Channel Modification 
Stream channels in Scott Creek have been modified through three methods: (1) channel 
straightening and levee construction, (2) removal of instream structure, and (3) bank stabilization 
to protect roads.  Levees were constructed on the lower Scott Creek floodplain to facilitate 
farming and to concentrate and direct flows under the Highway 1 Bridge in the estuary.  These 
levees receive little, if any maintenance, and in the riverine reach the levees are well vegetated.  
Nonetheless, the levees continue to function and likely reduce the total amount of rearing habitat 
in the estuary and disconnect stream flood flow from its floodplain. 
 
In 2014 and 2015, Phases I and II of the lower Scott Creek Floodplain and Habitat Enhancement 
Project were completed.  In addition to the installation of large wood complexes described above, 
the enhancement projects also included multiple levee breaches, other floodplain or alcove 
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connections, an improved tributary connection, and the decommissioning of 860 feet of former 
road within the riparian corridor.  These activities have increased the availability of high flow 
refuge areas in lower Scott Creek, have increased instream habitat complexity, and help to sort 
and store sediments in reaches that are dominated by sandier substrate.   The existing road in the 
riparian corridor was decommissioned and re-vegetated to reduce floodplain velocities and 
decrease the potential for erosion and sediment delivery during flood events. 
 
Wood modification and removal was a practice that occurred in the recent past.  As sediment 
moves downstream through a watershed, it is often held in place by instream structures, such as 
wood.  Stored sediment can provide important spawning and rearing habitats for salmonids.  
When LWD is removed, the sediment typically washes downstream, and in many situations, the 
stream channel will downcut and can become entrenched.  A consequence of channel 
entrenchment is that the stream banks become overly steepened and increasingly unstable.  In 
areas where highly entrenched channels occur adjacent to structures, roads, and similar 
improvements, landowners often attempt to stabilize the stream banks to protect their property.  
Their attempts, however, result in a net degradation of riparian and instream habitats.  Some 
stream reaches in Scott Creek appear entrenched, and it is anticipated that future bank hardening, 
particularly along reaches with adjacent roads, will occur in some areas of the watershed. 
 
Severe Weather Patterns 
Extreme flood events such as those that occurred in 1955 and 1982 could result in major sediment 
input from upslope locations.  Changes and improvements to land-use practices will likely result 
in lower sediment yields following future flooding events than likely experienced after the 1955 
and 1982 floods.  However, additional flooding events could slow the rate of recovery for 
instream habitat conditions.   
 
Impacts of a severe drought in conjunction with ongoing water diversion could affect all lifestages 
of steelhead in the watershed.  A severe drought could reduce total water yield and delay or limit 
adult steelhead migration to spawning areas; reduce juvenile rearing habitat; and expose winter 
rearing, summer rearing, and smolt steelhead to increased predation. 
 
Logging and Wood Harvesting 
Logging was identified as a potential future threat to summer rearing juveniles due to the 
potential for timber management to reduce future recruitment of riparian trees into stream 
channels and increase instream temperatures.  California Forest Practice Rules require retention 
of riparian trees adjacent to Class 1 fish bearing streams, which will ameliorate the impacts of 
reduced LWD and overstory canopy reduction, but this is not equivalent to a no-harvest buffer.  
Santa Cruz County rules do not allow even aged management anywhere in the County.  Despite 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Scott Creek 1115



these restrictions, it is likely that due to the degraded status of instream habitat complexity and 
the fact that some stream reaches are near thermal thresholds for instream temperatures, future 
timber management may reduce or delay the rate of future recruitment by harvesting trees 
potentially recruited into stream channels.  This impact could be partially offset if a large wood 
augmentation program were included into harvest plans. An augmentation program would need 
to evaluate limiting factors, including riparian canopy cover and instream temperature regimes.  
Augmentation could include using large wood (preferably redwood) from offsite sources.  The 
regulatory agencies participating in the Wood for Salmon working group are working to identify 
mechanisms to streamline this process. 
 

Limiting Conditions, Lifestages, and Habitats 
Threat and condition analysis within the CAP workbook indicates all lifestages are impaired in 
the Scott Creek watershed, with summer rearing being the most stressed.  Water quantity is likely 
the most significant limiting habitat attribute, and residential development and the associated 
impacts of development are the most significant threats into the future.   
 

General Recovery Strategy 
Improve Instream Habitat Quality and Quantity 
It is unlikely that returning riparian corridors to properly functioning condition will address 
instream habitat conditions in a timely manner.  While improved riparian function will ultimately 
increase wood recruitment into streams, near-term restoration measures will be required to fix 
degraded instream conditions.  Recovery actions should focus on improving spawning habitat 
through placement of standard log/boulder habitat structures that can effectively increase 
holding and rearing habitat.  In stream reaches with little immediate downstream infrastructure, 
properly sized trees could be felled into stream channels to create these structures.  Coordinating 
instream large wood placement with future timber harvest activities in the watershed could result 
in substantial cost savings and serve as an opportunity for effective timber harvest plan 
mitigation in geomorphically appropriate stream reaches.  
 
Winter LWD enhancement projects should be implemented and designed to provide continuous 
velocity refuges for juvenile salmonids from winter baseflows and floods, while summer habitat 
LWD projects should provide cover and facilitate scour during high flows to increase pool 
volume and frequency.  Both single log and multiple log configurations can be used depending 
on site-specific conditions.  Naturally occurring LWD should be left in place unless it can be 
demonstrated that it threatens adjacent infrastructure.  
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Phase III of the lower Scott Creek Floodplain and Habitat Enhancement Project (summer 2016) 
focuses more on installation of large wood complexes in the lower reaches of Scott Creek with 
some additional grading for improved access to floodplain areas. 
 
Investigate and Address Sediment Sources 
Elevated instream sediment levels are a common problem throughout the watershed.  Restoration 
actions should focus on identifying and prioritizing current sources of sediment within the basin, 
particularly those areas outside of Big Creek and CalPoly ownership.  Areas identified as shallow 
or deep-seated landslides should be protected from future activities contributing to further 
instability.  In particular, new roads and housing should be carefully evaluated for their potential 
to contribute to further erosion as a result of major rainfall events, flooding, or earthquakes. 
 
Restore Scott Creek Estuary and Hydrologic Function of Lower Floodplain 
Estuaries are complex ecosystems where ocean and freshwater interface and are sources of 
significant biological productivity.  Restoring limiting factors in the estuary will benefit steelhead 
production in the entire watershed and steelhead viability in the Santa Cruz Mountains diversity 
stratum.  Restoration should address water quality, water quantity, breaching, habitat 
availability, and habitat suitability.  Efforts should focus on the ultimate causes of impairment as 
well as proximate issues limiting habitat suitability.   
 
The Scott Creek estuary presents unique opportunities for restoration.  Removing the levees in 
the estuary and reestablishing the historical channel could significantly increase the available 
quantity of rearing habitat for steelhead.  The proposed reconstruction of Highway 1 Bridge by 
Caltrans provides a rare opportunity to recreate one of the most important habitats for CCC 
steelhead: an estuary functioning near historical capacity.  Lengthening the span of the bridge or 
moving the bridge further inland would remove a major geomorphic and hydrologic constraint 
to the estuary.  Caltrans is currently investigating options for crossing and has been encouraged 
by multiple resource agencies to implement options to restore the estuary to its historical 
function. 
 
The re-designation of lower Scott Creek as a fish sanctuary, as enacted by the California 
Legislature between 1915 and 1943, should be considered an important conservation and 
educational tool to protect listed salmonids.  In light of the potential re-establishment of the 
estuary’s historical tidal prism with the Highway 1 bridge replacement project, a unique 
opportunity exists to restore, improve, and protect an extremely important environment for CCC 
steelhead.  Designation of the lower watershed as a fish sanctuary could be evaluated as a 
conservation tool and applied to other watersheds if determined effective for conservation (and 
education) of anadromous fisheries resources.  Outreach to affected landowners (i.e., CalPoly), 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Scott Creek 1117



the public (i.e., beach goers and the fishing community), and agencies (i.e., Santa Cruz County 
Parks, California Coastal Commission) should occur, and consideration of impacts of sanctuary 
designation should be evaluated and addressed to secure support from all affected landowners 
and user groups.  
 
The steelhead fishery in the Scott Creek estuary is the subject of recent research (e.g., Bond 2006; 
Hayes et al. 2008) by NMFS’ Southwest Fisheries Science Center – Santa Cruz, which will likely 
continue into the future.  Restoration and increased protection of the Scott estuary would provide 
numerous opportunities for additional published research.  Research opportunities could include 
evaluation of changes to the steelhead population in response to restoration, and would provide 
important guidance for restorative actions on other estuaries in coastal California. 
 
Continue Operation of the Scott Creek Lifecycle Station 
NMFS Southwest Fisheries Science Center operates the only lifecycle station in the Santa Cruz 
Mountains Diversity Stratum on lower Scott Creek.  This station provides essential information 
on the population size of adult and smolt salmonids in Scott Creek, and has been in continuous 
operation since 2003.  Information from the station can be used to calibrate future surveys in 
streams in the Santa Cruz Mountains.  Upgrades to the facility (i.e., construction of a permanent 
weir) would ultimately reduce operational costs, increase research opportunities, increase worker 
safety, and provide a more accurate estimate of the steelhead population in Scott Creek.  
Continued operation is strongly recommended.  
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                     CCC Steelhead Scott Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 
  

Adults 
  

Condition 
  

Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 
-

km 

55 - 69% Class 
-

km 6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 
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      Sediment Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
>80% Response 
Reach 
Connectivity 

Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score 
of 3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 
  

Eggs 
  

Condition 
  

Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

Very Good 

Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

40% streams/ 
55% IP-km 
(>50% stream 
average scores 

 

Fair 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

60% streams/ 
85% IP-km 
(>40% average 
primary pool 
frequency) 

Good 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average)) 

Fair 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

Very Good 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
3.8 
Diversions/10 
IP-km 

Fair 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

100% streams/ 
100% IP-km 
(>70% average 
stream canopy) 

Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 
-

km 

55 - 69% Class 
across IP-

km 6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

40% streams/ 
55% IP-km 
(>50% stream 
average scores 

 

Fair 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

Good 

    
Size 
  

Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

    Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical 
Range 

>90% of 
Historical Range Very Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

 50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

Fair 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  6 across IP-km 

40 - 54% Class 
-

km 

55 - 69% Class 
-

km 

>69% Clas
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  rating "D" 

across IP-km 

70-79% Density 
rating "D" 
across IP-km 

rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 

 

40% streams 
55% IP-km 
(>50% stream 
average scores 

 

Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
>80% Response 
Reach 
Connectivity 

Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

 50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

Fair 
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5 
  

Smolts 
  

Condition 
  

Estuary/Lagoon  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

Fair 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
3.8 
Diversions/10 
IP-km 

Fair 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km 
to 74% of IP-km 

75% of IP-Km 
to 90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

No Acute or 
Chronic Good 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score 
of 3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

Fair 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

0.104% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

0.478% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

0% of 
watershed >1 
unit/20 acres 

Very Good 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

Good 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

1.0 
Miles/Square 
Mile 

Very Good 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

1.5 
Miles/Square 
Mile 

Poor 
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CCC Steelhead Scott Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low Low Medium Medium Low Low Medium 
2 Channel Modification Medium Low High Medium Medium Low Medium 
3 Disease, Predation and Competition Low Not Specified Medium Low Low Low Low 
4 Hatcheries and Aquaculture Low Not Specified Low Low Low Not Specified Low 

5 
Fire, Fuel Management and Fire 
Suppression Low Medium Medium High Low Medium Medium 

6 Fishing and Collecting Medium Not Specified Low Not Specified Low Not Specified Medium 
7 Livestock Farming and Ranching Low Low Medium Low Low Low Low 
8 Logging and Wood Harvesting Low Low Low Medium Low Medium Low 
9 Mining Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

10 Recreational Areas and Activities Low Low Medium Low Low Low Low 
11 Residential and Commercial Development Low Low Medium Medium Low Low Medium 
12 Roads and Railroads Low Medium High High Medium Medium High 
13 Severe Weather Patterns Medium Medium High Medium Low Low Medium 
14 Water Diversion and Impoundments Medium Low Medium Low Medium Low Medium 
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Scott Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

ScC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ScC-CCCS-
1.1.1

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

ScC-CCCS-
1.1.1.1 Action Step Estuary

Restore estuarine habitat and the associated wetlands and sloughs by providing fully 
functioning habitat. 1 5

CA Coastal Commission, 
CalPoly, CalTrans, NOAA 
SWFSC, USACE

Scott Creek estuary was reduced in size following 
European arrival and this habitat loss is currently 
believed to be a major limiting factor for salmonids.  
The upper estuary was converted for agricultural 
purposes, and much of the historical tidal prism is 
reduced due to channelization for the Highway 1 
Bridge constructed in the early 1940’s.  
Estuary/lagoons on California’s central coast have 
been extensively documented as superior rearing 
habitat for steelhead and can contribute a 
disproportionate total number of returning adults 
compared to stream habitats when conditions are 
even marginally suitable (Bond et al., 2008).  This 
recommendation includes restoration of complex 
habitat features such as large woody material to 
facilitate creation of deeper pools and cover.  
Steelhead will benefit from restoration during smolt 
transition and adult upmigration.  In 2012, CalTrans, 
the County, RCDSCC, and a host of other 
stakeholders began a process to investigate bridge 
designs and restoration concepts for the lagoon area. 
This process is ongoing with a goal to develop a 
recommended bridge design and restoration blueprint 
for the estuary.

ScC-CCCS-
1.1.1.2 Action Step Estuary

Remove structures impairing or reducing the historical tidal prism, where feasible, 
and benefits to salmonids and/or the estuarine environment are predicted. Work with 
Caltrans to restore estuary tidal prism as part of the proposed bridge replacement for 
the Highway 1 bridge over Scott Creek lagoon. 1 10

CA Coastal Commission, 
CalPoly, CalTrans, NOAA 
SWFSC

Caltrans is currently evaluating bridge replacement - 
differentiating between anticipated replacement costs 
and additional actions for steelhead recovery benefits 
can not be estimated at this time due to uncertainty 
regarding Caltrans preferred alternative.  
Replacement of the bridge offers a rare opportunity to 
restore two sharp bends to the lower channel and 
replace the leveed and straightened  channel.  

ScC-CCCS-
1.1.1.3 Action Step Estuary Re-establish legislation designating the Scott Creek lagoon as a fish refuge. 2 10

Big Creek Lumber Co., 
CalPoly, CDFW, NMFS, NOAA 
SWFSC, County of Santa Cruz

The lower portion of Scott Creek (potentially between 
the Highway 1 bridge and Little Creek), from the 
estuary to the confluence of Mill Creek was 
designated as a fish refuge from 1915 to 1943 by the 
California legislature.  There are very few fish refuges 
in the US and implementation of this concept in this 
extremely important steelhead rearing area should be 
considered.  Implementation of a refuge for fish could 
serve as a demonstration project for other potential 
areas.  Action is considered In-Kind

ScC-CCCS-
1.1.2

Recovery 
Action Estuary Reduce frequency of artificial breaching events

ScC-CCCS-
1.1.2.1 Action Step Estuary

Post durable and attractive interpretive signage at the beach to discourage casual 
breaching of the lagoon sandbar. 2 10

CalTrans, CDFW, County of 
Santa Cruz

ScC-CCCS-
1.1.2.2 Action Step Estuary

Monitor sandbar to evaluate timing and frequency of natural and artificial breaching 
events. 2 10

CalPoly, CalTrans, CDFW, 
NOAA SWFSC

ScC-CCCS-
1.1.3

Recovery 
Action Estuary Rehabilitate natural river mouth dynamics

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Scott Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
1.1.3.1 Action Step Estuary

Highway 1 bridge reconstruction should restore historical river mouth dynamics to 
minimize delayed natural breaching. 1 10

CA Coastal Commission, 
CalPoly, CalTrans, County of 
Santa Cruz

The major channel modification on Scott Creek is at 
the lagoon where Caltrans realigned (straightened) 
the stream to a new location for the original Highway 
1 bridge.  The original channel made a sharp bend to 
the west and then a second sharp bend at the cliff to 
enter the ocean.  Both of these bends would have 
produced deep scour holes in the lagoon, serving as 
good feeding and transition habitat for down-migrating 
smolts.  The sandbar at the mouth would also have 
been less likely to have delayed opening in the winter 
as currently occurs with the current alignment.  Re-
establishing the historical alignment will have major 
benefits to both steelhead and coho salmon.

ScC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ScC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

ScC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Continue projects that seek to increase floodplain connectivity by breaching levees in 
the lower riparian reaches of Scott Creek (continue with similar projects as those 
implemented in 2014 and 2015 on lower Scott Creek). 1 10

CalPoly, CDFW, NOAA 
SWFSC, Scotts Creek 
Watershed Council, USACE, 
Santa Cruz County RCD, 
IWRP

Two significant stream restoration projects 
implemented in 2014 and 2015 involved breaching 
the levee along lower Scott Creek and added 13 large 
woody debris (LWD) structures which created 
significant off channel habitat.  Such projects provide 
high water refuge for juvenile salmonids.  Other 
portions of these levees continue to impair habitat 
quality by reducing the extent of available winter 
refugia in lower Scott Creek and the lagoon.

ScC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity Reclaim alcove and side channels for winter refugia and summer rearing. 1 15

Big Creek Lumber Co., 
CalPoly, County of Santa Cruz, 
Scotts Creek Watershed 
Council

ScC-CCCS-
2.1.1.3 Action Step

Floodplain 
Connectivity

Where feasible, decommission or relocate elevated road alignments through riparian 
zones or adjacent to stream channels which functionally limit seasonal floodplain 
access. 3 20

Big Creek Lumber Co., CalFire, 
CalPoly, County of Santa Cruz

In areas where highly entrenched channels occur 
adjacent to structures, roads, and similar 
improvements, landowners often attempt to stabilize 
the streambanks to protect their property, which 
results in a net degradation of riparian and instream 
habitats.  Due to the proximity of roads adjacent to 
stream channels, it is likely that future bank hardening 
will occur in the watershed.  Some stream reaches in 
Scott Creek appear entrenched, and it is anticipated 
that future bank hardening will occur in some areas of 
the watershed.  De-commissioning of these roads will 
preclude future bank hardening and should enhance 
floodplain connectivity.

ScC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ScC-CCCS-
3.1.1

Recovery 
Action Hydrology Minimize redd scour
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Scott Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
3.1.1.1 Action Step Hydrology Install properly sized large woody debris to appropriate viability table targets. 1 5

Big Creek Lumber Co., 
CalPoly, Private Landowners

Redd scour is likely a limiting factor in some reaches 
of Scott Creek, particularly during high flow events.  
Portions of the stream bed are prone to scour; in 
some areas, the existing geology contributes finer 
(sandy) sediments that are more prone to mobilization 
during higher flow events than stream reaches with 
well sorted stream gravels.  Reduced instream habitat 
complexity (i.e., a lack of LWD that helps hold gravels 
in place), increases the likelihood of redd scour during 
high flow events.  It was not known if scour is 
widespread or whether it is a significant cause of 
steelhead egg and alevin mortality.

ScC-CCCS-
3.1.2

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

ScC-CCCS-
3.1.2.1 Action Step Hydrology

Promote off-channel storage to reduce impacts of water diversion (storage tanks for 
rural residential users) in the upper watershed. 2 20

CalPoly, CDFW, Santa Cruz 
RCD, Scotts Creek Watershed 
Council, Trout Unlimited

The major land use requiring large quantities of water 
are the organic farms in lower Scotts Creek owned by 
CalPoly.  Most of the water diverted comes from 
wells.  Harvesting of water during the winter could 
reduce the potential impact that these wells may have 
on surface flows in lower Scott Creek.

ScC-CCCS-
3.1.2.2 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition for change of use and California Water Code 
§1707. 2 20

Big Creek Lumber Co., CalFire, 
CalPoly, CDFW, Lockheed, 
SWRCB

Significant oversight by regulatory agencies may be 
required to ensure successful program 
implementation.  Implementation and outreach is 
anticipated to occur over the entire 100 year recovery 
horizon due to the large number of diversions in the 
watershed.

ScC-CCCS-
3.1.2.3 Action Step Hydrology Promote irrigation efficiency projects for agricultural practices. 2 10

CalPoly, Farm Bureau, Santa 
Cruz RCD

ScC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ScC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelters

ScC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Improve summer rearing, winter rearing, and smolt survival by increasing instream 
channel complexity in potential rearing and migration reaches.  Additionally, improve 
egg survival by reducing redd scour in streams characterized by high bedload 
mobility. 1 10

ScC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity Conduct a new habitat typing effort in Scott Creek. 3 5

Big Creek Lumber Co., 
CalPoly, CDFW

Scott Creek was last Habitat Typed in 1996.  It is 
likely that a new effort is needed to determine 
changes in conditions to help prioritize instream 
restoration efforts.  Efforts to improve habitat 
conditions in Scott Creek should not wait on the 
completion of Habitat Typing but should occur 
concurrently.

ScC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Identify historical CCC steelhead habitats lacking in channel complexity and initiate 
restoration projects designed to create or restore complex habitat features that 
provide for localized pool scour, velocity refuge, and cover. 1 15

Big Creek Lumber Co., CalFire,  
CalPoly, CalTrans, CDFW, 
FEMA, NOAA RC, NRCS, 
Private Landowners, Santa 
Cruz RCD, Scotts Creek 
Watershed Council

Installation of instream habitat structures will help to 
create more instream channel stability in some 
reaches affected by redd scour.  

ScC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Incorporate large woody debris (preferably large diameter redwood trees)  into 
stream bank protection projects, where appropriate. Do not use aqua logs (cylindrical 
concrete rip rap). 2 100

County of Santa Cruz, NRCS, 
Santa Cruz RCD, USACE

ScC-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity

Educate landowners, land managers, and County and municipal staffs on the 
importance of LWD for recovery and re-establishment of properly functioning 
instream conditions. 2 10

Big Creek Lumber Co., CalFire, 
CalPoly, CDFW, Monterey Bay 
Salmon and Trout Project, 
NMFS, Private Landowners, 
County of Santa Cruz, Santa 
Cruz RCD, USFWS
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Scott Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

ScC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Encourage retention and recruitment of large woody debris for all historic CCC 
steelhead streams to maintain and enhance current stream complexity, pool 
frequency, and depth. Consult a hydrologist and qualified fisheries biologist before 
removing wood from streams. 2 100

Big Creek Lumber Co., 
CalPoly, CDFW, County of 
Santa Cruz, Private 
Landowners, Santa Cruz RCD, 
Scotts Creek Watershed 
Council

ScC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity Install properly sized large woody debris to appropriate viability table targets. 1 5

Big Creek Lumber Co., CalFire, 
CalPoly, Scotts Creek 
Watershed Council

Recovery should focus on improving spawning habitat 
through placement of standard log/boulder habitat 
structures that can effectively increase holding and 
rearing habitat.  In stream reaches with little 
immediate downstream infrastructure, properly sized 
trees could be felled into stream channels to create 
these structures.  Winter LWD enhancement projects 
should be implemented and designed to provide 
continuous velocity refuges for juvenile salmonids 
from winter baseflows and floods, while summer 
habitat LWD projects should provide cover and 
facilitate scour during high flows to increase pool 
volume and frequency.  Both single log and multiple 
log configurations can be used depending on site-
specific conditions.  Naturally occurring LWD should 
be left in place unless it can be demonstrated to 
threaten adjacent infrastructure.

ScC-CCCS-
6.1.2.3 Action Step

Habitat 
Complexity

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 10

Big Creek Lumber Co., CalFire, 
CalPoly, Lockheed

Returning riparian corridors to properly functioning 
condition is unlikely to address instream habitat 
conditions in a timely manner.  While improved 
riparian function will ultimately increase wood 
recruitment into streams, near-term restoration 
measures will be required to fix degraded instream 
conditions.

ScC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ScC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

ScC-CCCS-
8.1.1.1 Action Step Sediment

Locations for sediment catchment basins should be identified, developed and 
maintained, where appropriate. 3 20

Big Creek Lumber Co., CalFire, 
CalPoly

ScC-CCCS-
8.1.1.2 Action Step Sediment

Permitting agencies (State, Federal, and local) should evaluate all authorized 
erosion control measures during the winter period. 3 100

CalFire, CDFW, NMFS, 
NRCS, RWQCB, County of 
Santa Cruz, USACE, USFWS

ScC-CCCS-
8.1.1.3 Action Step Sediment

Restoration projects that upgrade or decommission high risk roads or other 
infrastructure in high priority areas should be considered an extremely high priority 
for funding.  2 10

Big Creek Lumber Co., CalFire, 
California Coastal 
Conservancy, CalPoly, 
CalTrans, NRCS, County of 
Santa Cruz

ScC-CCCS-
8.1.1.4 Action Step Sediment

Evaluate and remove roadside berms and other infrastructure that lead to increased 
runoff velocities and result in increased sediment discharge. 3 10

Big Creek Lumber Co., CalFire, 
CalPoly

Roadside berms are a common feature on many 
private and county roads in Santa Cruz County.  Many 
of the private timberland roads have been upgraded 
and are hydrologically disconnected.  A similar effort 
should occur on the remaining roads in the 
watershed. 

ScC-CCCS-
8.1.1.5 Action Step Sediment

Decommission riparian road systems and/or upgrade roads (and skid trails on 
forestlands) and other infrastructure delivering sediment into watercourses. 3 10

Big Creek Lumber Co., CalFire, 
CalPoly

ScC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ScC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria
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Scott Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
11.1.1.1 Action Step Viability Continue operation of Scott Creek lifecycle station. 1 10 CalPoly, NOAA SWFSC

Scott Creek is the only lifecycle station in the Santa 
Cruz Mountains Diversity Stratum currently in 
operation.  Operations should continue and upgrades 
to the weir will likely be necessary for calibration 
purposes pursuant to recommendations in the 
Coastal Monitoring Program. 

ScC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ScC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

ScC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

Evaluate whether proposed stabilization projects will lead to additional instability 
either up- or downstream. 3 100

California Coastal 
Conservancy, California 
Geological Survey, CalTrans, 
CDFW, FEMA, NMFS, NRCS, 
RWQCB, County of Santa 
Cruz, Santa Cruz RCD, 
USACE, USFWS

ScC-CCCS-
13.1.1.2 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 3 100

CalTrans, CDFW, FEMA, 
NRCS, County of Santa Cruz, 
Santa Cruz RCD, USACE

ScC-CCCS-
13.1.1.3 Action Step

Channel 
Modification

Promote bio-engineering solutions as appropriate (e.g. where critical infrastructure is 
located) for bank hardening projects. 3 100

California Coastal 
Conservancy, CalTrans, 
FEMA, NMFS, NRCS, 
RWQCB, County of Santa 
Cruz, USACE

ScC-CCCS-
13.1.1.4 Action Step

Channel 
Modification Avoid or minimize the effects of flood control projects on steelhead habitat 2 100

Big Creek Lumber Co., CalFire, 
CalPoly, CalTrans, Lockheed, 
County of Santa Cruz, USACE

ScC-CCCS-
13.1.1.5 Action Step

Channel 
Modification

For riparian roads, promote road relocation as a preferred alternative to bank 
stabilization. 2 100

Big Creek Lumber Co., County 
of Santa Cruz, Santa Cruz 
RCD, USACE Review Road/Railroad strategies for additional detail.

ScC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

ScC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Minimize the use of rip-rap in future bank stabilization projects.  Thoroughly evaluate 
all alternatives to rip-rap, and at a minimum, incorporate complexity features into 
stabilization projects. 3 100

Big Creek Lumber Co., 
CalPoly, NRCS, County of 
Santa Cruz, USACE

ScC-CCCS-
13.1.3

Recovery 
Action

Channel 
Modification

Prevent or minimize adverse alterations to riparian species composition and 
structure

ScC-CCCS-
13.1.3.1 Action Step

Channel 
Modification

Where riprap and other bank hardening is necessary, integrate other habitat-forming 
features – including large woody debris and riparian plantings and other techniques 
to minimize habitat alteration effects. 3 100

CalFire, CalPoly, Caltrans, 
County of Santa Cruz, Santa 
Cruz RCD, Scotts Creek 
Watershed Council, USACE

ScC-CCCS-
13.1.4

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to watershed hydrology

ScC-CCCS-
13.1.4.1 Action Step

Channel 
Modification

Counties and municipalities should adopt a policy of “managed retreat” (removal of 
problematic infrastructure and replacement with native vegetation or flood tolerant 
land uses) for areas highly susceptible to, or previously damaged from, flooding. 3 100 County of Santa Cruz

ScC-CCCS-
13.1.4.2 Action Step

Channel 
Modification Breach existing levees in lower Scott Creek. 2 10

CA Coastal Commission, 
CalPoly, County of Santa Cruz, 
RWQCB, Santa Cruz RCD, 
Scotts Creek Watershed 
Council

This action was developed by CalPoly as part of the 
Queseria Creek restoration project.  This action 
should be closely coordinated with the SWFSC and 
their monitoring program in the watershed.  Breaching 
of levees could improve over wintering conditions for 
salmonids in lower Scott Creek.

ScC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms
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Scott Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

ScC-CCCS-
13.2.1.1 Action Step

Channel 
Modification

Avoid or minimize projects that channelize steelhead habitat or mitigate effects when 
project is unavoidable. 2 100

Big Creek Lumber Co., CalFire, 
CalPoly, CalTrans, CDFW, 
County of Santa Cruz, Scotts 
Creek Watershed Council, 
USACE

Stream channels in Scott Creek have been modified 
through three methods: (1) channel straightening and 
levee construction, (2) removal of instream structure, 
and (3) bank stabilization to protect roads.  These 
actions have impaired floodplain connectivity in some 
stream reaches.  Remaining areas should be 
protected.

ScC-CCCS-
15.1 Objective

Fire/Fuel 
Management

Address other natural or manmade factors affecting the species continued 
existence

ScC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

ScC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Implement sedimentation reduction techniques in concert with prescribed fire 
techniques to minimize sediment impacts to various steelhead life stages. 2 100 CalFire

This recommendation should be considered a 
standard practice.  Implementing erosion control 
measures when constructing firebreaks (if possible) or 
shortly thereafter will likely result in a net cost savings.  
It is much more financially efficient to implement these 
measures while the fire crews are present rather than 
months later after the fire is out.  Methods should 
include out-sloping, waterbars, breaks in fire lines 
(pick up blades on dozers occasionally, especially 
where fuels are sparse), minimize gradient of fire 
lines, change fire-line alignment onto occasional flats 
as often as possible (and especially near 
watercourses) to allow flows to dissipate and settle 
sediment. To the maximum extent possible, maintain 
natural topography - eliminate concentrating water 
velocities. 

ScC-CCCS-
15.1.1.2 Action Step

Fire/Fuel 
Management Re-contour any new facility sites as soon as possible after site cleanup and fire. 3 100 CalFire, NRCS

ScC-CCCS-
15.1.1.3 Action Step

Fire/Fuel 
Management

Immediately implement appropriate sediment control measures following completion 
of fire suppression while firefighters and equipment are on site. 2 100 CalFire, NRCS

Some areas in the Scott Creek watershed have a 
high fire hazard rating according to CalFire data.  A 
major fire occurred in the watershed in 2009.  While 
fuel loading has been reduced following the 2009 fire, 
future wildfires are probable.  A major fire, particularly 
if located in areas with a high erosion hazard rating, 
could substantially increase fine sediment input and 
further compromise the altered rate of large wood 
recruitment into stream channels.  Furthermore, if 
existing riparian areas were lost to fire, higher 
instream temperatures would likely result.

ScC-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

ScC-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management

Develop guidance that directs CalFire and other agencies and organizations using 
fire retardants to conduct an assessment of site conditions following wildfire where 
fire retardants have entered waterways, to evaluate the changes to on site water 
quality and the structure of the biological community. 2 100 CalFire

ScC-CCCS-
15.1.2.2 Action Step

Fire/Fuel 
Management

Use non-toxic retardants. Avoid dropping fire retardant into streams. To the 
maximum extent feasible, orient air drops so that the drop goes perpendicular to 
streams as opposed to parallel. 2 100 CalFire

ScC-CCCS-
15.2 Objective

Fire/Fuel 
Management Address the inadequacy of existing regulatory mechanisms

ScC-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

ScC-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Avoid use of aerial fire retardants and foams within 300 feet of riparian areas 
throughout the current range of CCC steelhead. 2 100 CalFire
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
15.2.1.2 Action Step

Fire/Fuel 
Management

Encourage CalFire to provide a fire contingency plan to all non-County firefighters 
when providing firefighting assistance in the Scott Creek watershed (and all other 
watersheds in the County). 2 5 CalFire

ScC-CCCS-
15.2.1.3 Action Step

Fire/Fuel 
Management

In the event of a wildfire, CalFire Resource Advisors should contact the resource 
agencies for ESA consultation (or technical assistance) about the incident. 3 100 CalFire

The resource agencies can provide guidance 
regarding critical resources in the area that may be 
affected by the fire and firefighting actions.

ScC-CCCS-
15.2.1.4 Action Step

Fire/Fuel 
Management

Work with County planners to define future impacts of proposed urban and 
infrastructure development on fire suppression and fuel load buildup. 3 20 CalFire, County of Santa Cruz

ScC-CCCS-
15.2.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize impairment to watershed hydrology

ScC-CCCS-
15.2.2.1 Action Step

Fire/Fuel 
Management

Draft water from non-fish bearing waters if at all possible. In larger fish-bearing 
streams, excavate active channel areas outside of wetted width to create off-stream 
pools for water source. 2 100 CalFire

Avoid drafting water by helicopter from the Scotts 
Creek lagoon and obtain water from the nearby 
Pacific Ocean.  Require all water truck/tenders be 
fitted with CDFW and NMFS approved fish screens 
when water is acquired at fish bearing streams.  Put 
up a silt fence or other erosion controls around the 
water extraction locations.  Attempt to avoid 
significantly lowering stream flows during water 
drafting.

ScC-CCCS-
15.2.3

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize adverse alterations to riparian species composition and 
structure

ScC-CCCS-
15.2.3.1 Action Step

Fire/Fuel 
Management

Review prescribed fire plans to ensure they provide adequate protection for riparian 
corridors. 2 5

CalFire, CDFW, NMFS, 
NRCS, County of Santa Cruz, 
USFWS Review of prescribed fire plans is standard practice.

ScC-CCCS-
16.1 Objective

Fishing/Collect
ing Address the inadequacy of existing regulatory mechanisms

ScC-CCCS-
16.1.1

Recovery 
Action

Fishing/Collecti
ng Prevent or minimize reduced density, abundance, and diversity

ScC-CCCS-
16.1.1.1 Action Step

Fishing/Collecti
ng

Install/construct permanent signs at all major public access points along Scotts 
Creek that clearly identify differences in body morphology of all potentially present 
adult salmonids with color photos (e.g., caudal fin spotting, caudal fork shape, 
coloration of lower jaw, peduncle width, etc.). 2 5

CDFW, County of Santa Cruz, 
Scotts Creek Watershed 
Council

ScC-CCCS-
16.1.1.2 Action Step

Fishing/Collecti
ng Promote CalTip to discourage poaching. 2 100 CDFW

ScC-CCCS-
16.1.1.3 Action Step

Fishing/Collecti
ng

Prohibit offshore salmon fishing until January 15 (or until sandbar opens naturally) 
within one mile of the river mouth. 2 20 CDFW

ScC-CCCS-
16.1.1.4 Action Step

Fishing/Collecti
ng

Work with CDFW to modify the low flow minimum flow closure in Title 14, Section 
8.00(b)(1) of the California Code of Regulations to include Scott Creek 2 5 CDFW, NMFS, Public

Low flow closures are needed for Scott Creek and 
should be based on flow gage information from a 
local watershed.

ScC-CCCS-
16.1.1.5 Action Step

Fishing/Collecti
ng

Work with California Fish and Game Commission to modify the dates of opening of 
fishing season to be to at least January 15.  Consideration should be given to 
pushing the entire fishing season back so that the total number of fishing days is not 
reduced significantly. 2 5

California Fish and Game 
Commission, NMFS, Public

ScC-CCCS-
16.1.1.6 Action Step

Fishing/Collecti
ng

Work with CDFW to improve the Fishing Regulation manual to clearly identify 
differences in body morphology of all potentially present adult salmonids with color 
photos of diagnostic features (e.g., caudal fin spotting, caudal fin shape, coloration of 
lower jaw, peduncle width, etc.). 3 3 CDFW, NMFS

ScC-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ScC-CCCS-
19.1.1

Recovery 
Action Logging Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

ScC-CCCS-
19.1.1.1 Action Step Logging

Timber harvest planning should evaluate and avoid or minimize impacts to off 
channel habitat, floodplains, ponds, and oxbows. 2 100

Big Creek Lumber Co., CalFire, 
CalPoly, County of Santa Cruz

ScC-CCCS-
19.1.2

Recovery 
Action Logging Prevent or minimize impairment to stream hydrology (impaired water flow)

ScC-CCCS-
19.1.2.1 Action Step Logging

Evaluate road surface treatment options to halt or minimize impacts from water 
drafting and diversion during droughts and summer low flow periods. 3 100

Big Creek Lumber Co., CalFire, 
CalPoly, County of Santa Cruz

Temporary road surface treatments such as Dope30 
should be evaluated.

ScC-CCCS-
19.1.3

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
19.1.3.1 Action Step Logging

Retain the largest trees in all riparian zones (including intermittent and ephemeral 
streams) for bank stability and long-term wood recruitment. 2 100

Big Creek Lumber Co., CalFire, 
CalPoly, CDFW, County of 
Santa Cruz

Logging is a potential future threat to summer rearing 
juveniles due to the potential of timber management 
to reduce future recruitment of LWD into stream 
channels and increase instream temperatures.  
California Forest Practice Rules require retention of 
riparian trees adjacent to California Forest Rules 
Class 1 fish bearing streams, which will ameliorate 
the impacts of reduced LWD and overstory canopy 
reduction.  Santa Cruz County rules do not allow even 
aged management. 

ScC-CCCS-
19.1.3.2 Action Step Logging

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 100

Big Creek Lumber Co., CalFire, 
CalPoly, County of Santa Cruz, 
Private Landowners, RPFs, 
RWQCB

This effort should prioritize areas adjacent to high 
value IP habitat.

ScC-CCCS-
19.1.3.3 Action Step Logging Conserve and manage forestlands for older forest stages. 3 100

Big Creek Lumber Co., CalFire, 
CalPoly, CDFW, County of 
Santa Cruz, Private 
Landowners, RWQCB

ScC-CCCS-
19.1.4

Recovery 
Action Logging

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

ScC-CCCS-
19.1.4.1 Action Step Logging

Address sediment and runoff sources from road networks and other actions that 
deliver sediment and runoff to stream channels. 2 100

Big Creek Lumber Co., CalFire, 
CalPoly, CalTrans, County of 
Santa Cruz

ScC-CCCS-
19.1.4.2 Action Step Logging Minimize new road construction in riparian zones (< 100 feet). 2 100

Big Creek Lumber Co., CalFire, 
CalPoly, CalTrans, , County of 
Santa Cruz

ScC-CCCS-
19.1.4.3 Action Step Logging Extend the monitoring period and upgrade THP road maintenance after harvest. 3 5

Big Creek Lumber Co., CalFire, 
CalPoly, CDFW, County of 
Santa Cruz, RPFs

ScC-CCCS-
19.1.4.4 Action Step Logging

New THPs should identify problematic legacy roads within WLPZ's, decommission 
them, and revegetate the area with appropriate native species. 2 100

Big Creek Lumber Co., CalFire, 
CalPoly, CDFW, County of 
Santa Cruz, RPFs

ScC-CCCS-
19.1.4.5 Action Step Logging

Map unstable soils and use that information to guide land use decisions, road 
design, THPs, and other activities that can promote erosion. 2 100

CalFire, California Department 
of Mines and Geology, CDFW, 
County of Santa Cruz, 
RWQCB

These areas should be identified prior to permitting by 
appropriate regulatory agencies.     These data should 
be held in a central repository by either the County of 
Santa Cruz and or CalFire.

ScC-CCCS-
19.1.5

Recovery 
Action Logging Prevent or minimize reduced density, abundance, and diversity

ScC-CCCS-
19.1.5.1 Action Step Logging

Devise incentive programs and incentive-based approaches to encourage and 
support landowners who conduct operations in a manner compatible with steelhead 
recovery priorities. 3 50

County of Santa Cruz, Santa 
Cruz RCD, State

ScC-CCCS-
19.1.5.2 Action Step Logging

Encourage a watershed-wide HCP for all or multiple landowners within a watershed 
to pool resources as a means to facilitate long-term survival and recovery of 
salmonids and their habitat. 3 30

Big Creek Lumber Co., 
CalPoly, CDFW, County of 
Santa Cruz, NMFS, Private 
Landowners, State Parks, 
USFWS

ScC-CCCS-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
ScC-CCCS-
19.2.1

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

ScC-CCCS-
19.2.1.1 Action Step Logging

Work with CalFire and the county to review "fire-safe" exemptions to prevent illegal 
conversions, riparian corridor impacts and other watershed impacts. 2 100

CalFire, County of Santa Cruz, 
State

ScC-CCCS-
19.2.1.2 Action Step Logging

Maintain and expand California’s working forestlands and forestlands held by the 
State, and minimize future conversion of forestlands to agriculture or other land 
uses. 3 50

CalFire, County of Santa Cruz, 
State
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Threat Action Description
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Number

Action 
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ScC-CCCS-
19.2.1.3 Action Step Logging

Coordinate with the agencies that authorize conversions to minimize conversions in 
key watersheds and discourage forestland conversions. 3 30

CalFire, County of Santa Cruz, 
State

ScC-CCCS-
19.2.1.4 Action Step Logging

Discourage Santa Cruz County from rezoning forestlands to rural residential or other 
land uses (e.g., vineyards). 2 60

CalFire, County of Santa Cruz, 
State

ScC-CCCS-
19.2.1.5 Action Step Logging

Discourage home building or other incompatible land use in areas identified as 
timber production zones (TPZ). 2 60

Big Creek Lumber Co., Board 
of Forestry, CalPoly, CDFW, 
County of Santa Cruz

ScC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

ScC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

ScC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Maintain adequate energy dissipators for culverts and other drainage pipe outlets 
where needed. 2 10

Big Creek Lumber Co., CalFire, 
CalPoly, County of Santa Cruz 
RWQCB

ScC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s Extend the monitoring period and upgrade THP road maintenance after harvest. 3 100 CalFire, CDFW, RWQCB

ScC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Decommission riparian road systems and/or upgrade roads (and skid trails on 
forestlands) that deliver sediment into adjacent watercourses. 3 100

Big Creek Lumber Co., CalFire, 
Lockheed

Primary emphasis should be placed on removing 
riparian roads with high sediment delivery potential 
adjacent to key spawning and rearing areas. 
Indiscriminate road density reduction should be 
avoided so as not to preclude inhibiting future road 
realignments that could also effectively reduce 
sediment delivery.

ScC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to the estuary (impaired quality and extent)

ScC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Relocate or extend the proposed replacement bridge for Highway 1 over Scott 
Creek in order to allow Scott Creek to re-establish its historical outlet into the ocean.  
Relocating or extending the replacement bridge could facilitate the re-establishment 
of the historical tidal prism in the lower lagoon. 1 10

CalPoly, CalTrans, CDFW, 
NMFS, County of Santa Cruz

This is a very rare opportunity to re-establish an 
estuary to historical conditions.  This is also an 
opportunity to proactively address impacts of sea 
level rise so as to not further impair the estuary with 
additional bank stabilization features and 
channelizing.

ScC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to watershed hydrology

ScC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Size culverts to accommodate flashy, debris-laden flows and maintain trash racks to 
prevent culvert plugging and subsequent road failure. 3 10

Big Creek Lumber Co., CalFire, 
CalPoly, CalTrans, County of 
Santa Cruz

ScC-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s Prevent or minimize reduced density, abundance and diversity

ScC-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 2 100

Big Creek Lumber Co., CalFire, 
CalTrans, County of Santa 
Cruz, RWQCB, Santa Cruz 
RCD

ScC-CCCS-
23.1.4.2 Action Step

Roads/Railroad
s

Assess and redesign transportation network to minimize road density and maximize 
transportation efficiency. 3 40

Big Creek Lumber Co., CalFire, 
CalPoly, CDFW, County of 
Santa Cruz, Farm Bureau, 
RWQCB

Primary emphasis should be placed on removing 
riparian roads with high sediment delivery potential 
adjacent to key spawning and rearing areas and 
areas adjacent to high value IP habitat.

ScC-CCCS-
23.1.5

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

ScC-CCCS-
23.1.5.1 Action Step

Roads/Railroad
s

Provide and maintain adequate energy dissipaters for culverts and other drainage 
pipe outlets where needed. 2 60

Big Creek Lumber Co., CalFire, 
CalPoly, Farm Bureau, NRCS, 
RWQCB, County of Santa 
Cruz, USACE

ScC-CCCS-
23.1.5.2 Action Step

Roads/Railroad
s

Evaluate and remove roadside berms that lead to increased runoff velocities and 
result in increased sediment discharge. 3 20

Big Creek Lumber Co., CalFire, 
CalPoly, County of Santa Cruz, 
Farm Bureau, NRCS, Private 
Landowners, RWQCB,  Santa 
Cruz RCD, USACE

Roadside berms are a common feature on many 
private and county roads in Santa Cruz County.  Many 
of the private timberland roads have been upgraded 
and are hydrologically disconnected.  A similar effort 
should occur on the remaining roads in the 
watershed. 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Scott Creek 1138



Scott Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
23.1.5.3 Action Step

Roads/Railroad
s

Install sediment traps for pretreatment, and a modified culvert system that can act as 
an efficient detention system. 3 60

Big Creek Lumber Co., CalFire, 
CalPoly, CDFW, NRCS, 
RWQCB, Santa Cruz RCD, 
USACE

ScC-CCCS-
23.1.5.4 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 2 5

CalPoly, Private Landowners, 
RWQCB

ScC-CCCS-
23.1.6

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

ScC-CCCS-
23.1.6.1 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 100

Big Creek Lumber Co., CalFire, 
CalPoly, County of Santa Cruz, 
Private Landowners

ScC-CCCS-
23.1.6.2 Action Step

Roads/Railroad
s

Stream crossings should be identified and mapped with the intention of replacement 
or removal if they cannot pass 100 year flow. Design should include fail safe 
measures to accommodate culvert overflow without causing massive road fill 
failures. 2 40

Big Creek Lumber Co., CalFire, 
CalPoly, RWQCB, County of 
Santa Cruz, USACE

ScC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

ScC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

ScC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Reduce sediment sources from road networks, maintenance activities, and other 
actions that deliver sediment to stream channels through improved, or new, laws and 
policies, and/or enforcement of existing laws and policies. 2 50

Big Creek Lumber Co., CalFire, 
CalPoly, RWQCB, County of 
Santa Cruz, USACE

ScC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 10 years, prioritizing high risk 
areas in current and historical habitats. 2 10

Big Creek Lumber Co., CalFire, 
CalPoly, RWQCB, County of 
Santa Cruz, USACE

ScC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 2 10

Big Creek Lumber Co., CalFire, 
CalPoly, CalTrans, RWQCB, 
County of Santa Cruz

Road densities are high throughout the watershed 
and are estimated at 4.1 miles of road per square 
mile of watershed area, and at 4.0 miles per square 
mile of riparian area.  Many of these roads are poorly 
situated, unpaved, and are sources of chronic 
sediment input.  Paved and unpaved roads parallel 
many of the waterways within Scotts Creek and 
impinge upon channel migration.  Some roads in the 
watershed are used for timber harvest and receive 
heightened levels of maintenance and review, as 
least for a short time (currently three years) following 
completion of a timber harvest plan.  A well designed 
road management plan should result in overall cost 
savings due to reduced flood fighting actions, and 
stream bank and road stabilization projects.

ScC-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  Hydrologically disconnect roads. 2 100

Big Creek Lumber Co., CalFire, 
CalPoly, Lockheed, Private 
Landowners, County of Santa 
Cruz

ScC-CCCS-
23.2.1.5 Action Step

Roads/Railroad
s

Licensed engineering geologists should review and approve grading on inner gorge 
slopes. 2 100

Big Creek Lumber Co., CalFire, 
California Geological Survey, 
CalPoly, RWQCB, County of 
Santa Cruz

ScC-CCCS-
23.2.1.6 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 2 100

Big Creek Lumber Co., CalFire, 
California Geological Survey, 
CalPoly, NRCS, Private 
Landowners, RPFs, RWQCB, 
County of Santa Cruz, Santa 
Cruz RCD
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Scott Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
23.2.1.7 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails by unauthorized and 
impacting uses to decrease fine sediment loads. 3 100

Big Creek Lumber Co., CalFire, 
Private Landowners

This recommendation may involve increased intra-
watershed coordination among the landowners 
(locking and installing gates, etc.). 

ScC-CCCS-
23.2.1.8 Action Step

Roads/Railroad
s

Encourage appropriate restrictions for winter use of unsurfaced roads along rural 
utility easements; and establish best management practices for clearance within 
riparian corridors. 2 100

CalFire, PG&E, County of 
Santa Cruz

ScC-CCCS-
23.2.1.9 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 2 20

Big Creek Lumber Co., CalFire, 
CalPoly, CalTrans, CDFW, 
County of Santa Cruz, Private 
Landowners

ScC-CCCS-
23.2.1.10 Action Step

Roads/Railroad
s

Improve enforcement of Erosion Control Ordinance for private roads. The current 
Santa Cruz Erosion Control Ordinance has provisions requiring the responsible 
parties to repair and alleviate erosion problems that are deemed severe. 2 10 County of Santa Cruz

Santa Cruz Planning should create new erosion 
control staff positions to help coordinate the County's 
cooperative efforts, but also to conduct inspections 
and enforcement actions as necessary. 

ScC-CCCS-
23.2.2

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

ScC-CCCS-
23.2.2.1 Action Step

Roads/Railroad
s

Encourage ongoing implementation of the County of Santa Cruz's Integrated 
Vegetation Management Plan for Roads Near Perennial Waters regarding roadside 
maintenance activities to discourage or eliminate unwanted vegetation and promote 
desirable (native) vegetation. 2 100 County of Santa Cruz

ScC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address the overutilization for commercial, recreational, scientific or 
educational purposes

ScC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize reduced density, abundance, and diversity

ScC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Increase enforcement patrols by CDFW and NMFS OLE in sensitive spawning and 
rearing areas. 2 100

CDFW Law Enforcement, 
NMFS OLE

ScC-CCCS-
24.2 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

ScC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

ScC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Work with local governments to incorporate protection of CCC steelhead in any flood 
management activity. 2 100

Big Creek Lumber Co., 
CalPoly, CDFW, FEMA, 
Private Landowners, County of 
Santa Cruz, Scotts Creek 
Watershed Council, USACE

Wood in the past was frequently cut up in Scotts 
Creek due to fears by some landowners that it will 
lead to increased flooding and property damage. 
These practices adversely affect the summer and 
winter rearing lifestages.  Low LWD abundance in the 
lower portion of Scotts Creek is likely the result of 
past logging practices that removed trees from 
riparian areas, followed by Santa Cruz County funded 
stream clearance efforts following the 1982 flood.  
Santa Cruz County has essentially stopped removing 
LWD since 2009. Low instream LWD volume is likely 
the major contributor to the lower shelter values 
estimated in the watershed; only 20 percent of stream 
reaches had a shelter value >80, which constituted 
less than three percent of available IP.  Maintaining 
wood is essential to improving habitat conditions and 
should be a major consideration for future flood 
management actions.

ScC-CCCS-
24.2.2

Recovery 
Action

Severe 
Weather 
Patterns

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)
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Scott Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
24.2.2.1 Action Step

Severe 
Weather 
Patterns

Protect high-risk shallow-seated landslide areas and surfaces prone to erosion from 
being mobilized by intense storm events. 2 10

Big Creek Lumber Co., CalFire, 
CalPoly, County of Santa Cruz

Extreme flood events such as those that occurred in 
1955 and 1982 could result in major sediment input 
from upslope locations.  Changes and improvements 
to land-use practices (i.e., avoiding road construction 
at the toe of a landslide) will likely result in lower 
sediment yields following future flooding events than 
were likely experienced after the 1955 and 1982 
floods.  However, future severe weather events could 
slow the rate of recovery of instream habitat 
conditions.

ScC-CCCS-
24.2.3

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

ScC-CCCS-
24.2.3.1 Action Step

Severe 
Weather 
Patterns

Design new development to allow streams to meander in historical patterns, 
Protecting riparian zones and their floodplains or channel migration zones averts the 
need for bank erosion control in most situations. 2 100

FEMA, NRCS, RWQCB, 
County of Santa Cruz, USACE

ScC-CCCS-
24.2.3.2 Action Step

Severe 
Weather 
Patterns

Adopt a policy of “managed retreat” (removal of problematic infrastructure and 
replacement with native vegetation or flood tolerant land uses) for areas highly 
susceptible to, or previously damaged from, flooding. 3 100

FEMA, Private Landowners, 
County of Santa Cruz, USACE

Some infrastructure may be relatively easy to remove 
while other infrastructure will be extremely difficult.  
This recommendation should be viewed as an 
opportunistic strategy in Scott Creek.

ScC-CCCS-
24.2.4

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

ScC-CCCS-
24.2.4.1 Action Step

Severe 
Weather 
Patterns

Establish and enforce minimum summer releases from the Mill Creek reservoir to 
ensure rearing habitat is maintained in Mill Creek. 1 5

CDFW, Lockheed, NMFS, 
SWRCB

This important steelhead rearing stream dried down to 
isolated pools during the drought years of 1988, 2007, 
and 2008.  A contingency plan should also be 
developed to provide a pulse release from the 
reservoir in drought years to facilitate adult entry (for 
broodstock capture for the hatchery) as well as for 
wild spawning.

ScC-CCCS-
24.2.4.2 Action Step

Severe 
Weather 
Patterns

Agencies and landowners should develop contingencies for drought conditions in a 
manner compatible with CCC steelhead recovery needs. 2 10

Big Creek Lumber Co., CalFire, 
CalPoly, CDFW, Monterey Bay 
Salmon and Trout Project, 
NMFS, County of Santa Cruz, 
Scotts Creek Watershed 
Council, SWRCB

Impacts of a severe drought in conjunction with 
ongoing water diversion could affect all lifestages of 
steelhead in the watershed.  A severe drought could 
reduce total water yield and delay or limit adult 
steelhead migration to spawning areas; reduce 
juvenile rearing habitat; and expose winter rearing, 
summer rearing, and smolt salmonids to increased 
predation.  Work with CDFW, SWRCB, Scotts Creek 
Watershed Council, and knowledgeable biologist to 
develop emergency rules and adopt implementation 
agreements.  Emergency rules should be sure to 
include diversions in upper Mill Creek where 
contingency emergency releases should be 
addressed to provide for adult passage in drought 
year (this would at least allow adult steelhead to enter 
the stream where they could be captured broodstock 
for the Kingfisher Flat Restoration Hatchery).  

ScC-CCCS-
24.2.4.3 Action Step

Severe 
Weather 
Patterns

CDFW, SWRCB, RWQCB, CalFire, and other agencies and landowners, in 
cooperation with NMFS, should evaluate the rate and volume of water drafting for 
dust control in streams or tributaries and where appropriate, minimize water 
withdrawals that could impact steelhead. These agencies should consider existing 
regulations or other mechanisms when evaluating alternatives to water as a dust 
palliative (including EPA-certified compounds) that are consistent with maintaining or 
improving water quality. 3 10

Big Creek Lumber Co., 
CalPoly, CDFW, NMFS, 
RWQCB, SWRCB

ScC-CCCS-
24.2.4.4 Action Step

Severe 
Weather 
Patterns

Encourage SWRCB to bring illegal water diverters and out-of-compliance diverters 
into compliance with State law. 3 100

CDFW, NMFS, Scotts Creek 
Watershed Council, SWRCB
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Scott Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

ScC-CCCS-
24.2.4.5 Action Step

Severe 
Weather 
Patterns

Improve coordination between agencies and others to address season of diversion, 
off-stream reservoirs, bypass flows protective of steelhead and their habitats, and 
avoidance of adverse impacts caused by water diversion. 2 50 CDFW, NMFS, SWRCB

ScC-CCCS-
24.2.4.6 Action Step

Severe 
Weather 
Patterns

Encourage CalFire to modify their water right for the diversion in upper headwaters 
of Scott Creek to be more protective of salmonids 3 5

CalFire, CDFW, NMFS, 
SWRCB

ScC-CCCS-
24.2.4.7 Action Step

Severe 
Weather 
Patterns

Evaluate the impacts of water diversions and dams on the water flow in Boyer Creek 
(trib to Big Cr) 3 5

CDFW, NMFS, Private 
Landowners, SWRCB

ScC-CCCS-
24.3 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

ScC-CCCS-
24.3.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to the estuary (impaired quality and extent)

ScC-CCCS-
24.3.1.1 Action Step

Severe 
Weather 
Patterns Work with water users to minimize depletion of summer base flows. 1 100

Big Creek Lumber Co., 
CalPoly, Lockheed, Private 
Landowners, Scotts Creek 
Watershed Council, SWRCB

Bypass flows at the Mill Creek dam should be the first 
area of focus, particularly during dry water years.

ScC-CCCS-
24.3.1.2 Action Step

Severe 
Weather 
Patterns

Design estuary restoration projects to include subtidal habitats and natural 
bioengineering techniques that buffer wave action and increase sediment deposition 
to minimize shoreline and wetland erosion. 2 20 CalPoly, CalTrans, USACE

ScC-CCCS-
24.3.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to watershed hydrology

ScC-CCCS-
24.3.2.1 Action Step

Severe 
Weather 
Patterns

Implement water conservation strategies that provide for drought contingencies 
without relying on interception of surface flows or groundwater depletion. 2 100

Big Creek Lumber Co., 
CalPoly, Lockheed, SWRCB

ScC-CCCS-
24.3.2.2 Action Step

Severe 
Weather 
Patterns

If predicted flows are below a level considered critical to maintain habitat conditions 
for steelhead, measures to reduce water consumption should be initiated by users in 
the watershed through conservation programs. 2 10

Big Creek Lumber Co., 
CalPoly, CDFW, NMFS, 
Private Landowners, SWRCB
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Soquel Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Potentially Independent Population
• Diversity Stratum: Santa Cruz Mountains
• Spawner Density Target: 1,800 adults
• Current Intrinsic Potential: 52.1 IP-km

For information regarding CCC coho salmon for this watershed, please see the CCC coho 
salmon recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
The Soquel Creek watershed is located near the southern end of the Santa Cruz Mountains in 
Santa Cruz County.  It is the second largest watershed located completely within Santa Cruz 
County, with a drainage area of approximately 42 square miles.  Before flowing into Monterey 
Bay, Soquel Creek forms an estuary that provides important salmonid habitat.  The watershed 
has two major tributary basins in the upper watershed, the East Branch and the West Branch, and 
one major tributary basin, Bates Creek, in the lower watershed.  The respective drainage areas of 
these tributary basins are 18, 13, and 5 square miles.  Significant smaller tributary streams in the 
East Branch include Amaya Gulch and Hinckley Creek, and in the West Branch, Hester Creek.  
The total length of steelhead-bearing streams in the watershed is approximately 25 miles in 
especially wet winters when waterfalls on the East and West Branch may become passable to 
adult spawners (Alley 2006).  Watershed relief is dramatic in the Soquel Creek basin, with 
elevations in the headwaters reaching over 3,000 feet only 10 miles from the mouth (Balance 
Hydrologics Inc. 2003).  This dramatic change in relief is partially attributed to both the San 
Andreas and Zayante fault zones in the upper watershed (SCCRCD 2003).  There are three 
significant barriers that limit salmonid distribution in the upper watershed: Girl Scout Falls 1 and 
2 on the West Branch, and Ashbury Falls on the East Branch (Alley 2003).  

Soquel Creek was historically one of the most important steelhead spawning and rearing streams 
in Santa Cruz County (Titus et al. 2010).  Based on data collected by CDFW during surveys in 1959 
and 1962, the juvenile abundance (approximately 17,500 fish) corresponded to an adult steelhead 
run of approximately 500-1,000 spawning pairs (Evans 1962, as cited in Titus et al. 2010).  Indices 
of adult returns to the mainstem, East and West Branches and the lagoon for 1994 and 1997-2005 
averaged 523 (annual variability between 356 and 784) (Alley 2006).   
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The Soquel Creek lagoon typically produces 10-35 percent of the smolt-sized juveniles in the 
mainstem each year (Alley et al. 2004).  The lagoon produced a higher proportion of the soon-to-
smolt steelhead in drier years because growth rate slowed in the rest of the watershed, and more 
juveniles typically used the lagoon during drier years. Fastest growth rate occurred in the 
freshwater, food-abundant lagoon, despite its relatively warm temperatures. Spawning effort 
presumably occurred closer to the lagoon during drier winters when passage flows were more 
restricted for adults, resulting in higher lagoon juvenile densities.  Annual mark/recapture studies 
of the lagoon’s juvenile population yielded a 21-year (1993-2013) average population estimate of 
1,599 juveniles, with all juvenile steelhead being in the ≥75 mm standard length (SL), or soon-to-
smolt size class (Alley 2016).  The highest lagoon population estimates came in drier years, such 
as 1993, 2004 and 2007-2008, which ranged between 2,800 and 7,071 juveniles. During the past 
two drought years, 2014 and 2015, lagoon population estimates were not possible because 
captures of juvenile steelhead in the lagoon were so low (presumably from a small lagoon 
population size) that there were no recaptures on the second weekend of sampling.  Only the 
lower end of the lagoon could be sampled by seine, however. .   
 
Alley (2016) describes trends in total juvenile density and density of larger Size Class II/III 
juveniles (≥75 mm SL soon-to-smolt the following spring).   Larger, soon-to-smolt juveniles in the 
population consisted mostly of fast growing young of the year (YOY) with some yearlings, 
although overwinter survival of yearlings was low except in the upper reaches of the East and 
West branches. Juvenile steelhead growth rate was greater in the lower mainstem where baseflow 
was highest and food was more abundant due to less shaded conditions. Although juvenile 
densities were typically higher in upper reaches in the Soquel Demonstration State Forest (SDSF) 
during fall sampling, these fish were primarily small, slow-growing YOY. Juvenile densities have 
steadily declined in the SDSF through the years, and average density of larger juveniles reached 
an all-time low in 2014 with presumably low adult returns in 2013 and 2014 and slow YOY growth 
rate under low baseflow conditions. Averages of annual total juvenile densities at seven sites 
sampled in most of the 18 years (1997-2014) ranged from 6 in the lower mainstem to 101 juveniles 
per 100 feet at the East Branch SDSF site (Alley 2015).  Site densities of soon-to-smolt sized 
juveniles (≥75 mm SL) ranged from 4 in the lower mainstem to 11 per 100 feet at the East Branch 
site below Mill Pond.   
 

History of Land Use 
Logging was the dominant land use within the Soquel Creek watershed.  For the period of 1870 
through 1942, roughly half of the entire East Branch forest canopy was harvested (Balance 
Hydrologics, Inc. 2003).  Logging was conducted in the middle and upper watershed since the 
mid-19th century (SCCRCD 2003).  There were approximately 31 mills in the watershed between 
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1840 and 1905 (Spence et al. 2011).  Today, a significant portion of the watershed consists of small 
rural residential ownership parcels.  The city of Capitola is located at the mouth of Soquel Creek. 
 

Current Resources and Land Management 
Lands in the Soquel Creek watershed are situated mostly in the unincorporated portion of Santa 
Cruz County; the lower portion of the creek is within the City of Capitola.  Land uses in the 
watershed include urban development, rural residential development, agriculture, parks and 
recreation, mining, and timber harvesting (SCCRCD 2003). 
 
The majority of the upper and middle watershed is occupied by rural residential use, along with 
a portion of a state park, a granite quarry, and Soquel Demonstration State Forest.  Roughly 25 
percent of the upper reaches of the creek and its major tributaries emanate from State land made 
up of two large parcels with extensive open-space holdings supporting redwoods, grasslands and 
mixed woodlands.  A sizeable portion of fish-bearing stream on the upper East Branch is within 
the SDSF (including the geologically unstable Amaya Creek subwatershed), which is actively 
logged. A sizeable area in the Hinckley Creek subwatershed and along the East Branch, upstream 
and downstream of the SDSF, are also under active timber harvest under private ownership.  The 
lower reaches of Soquel Creek flow through a residential and mixed-use urban area (Capitola and 
the unincorporated community of Soquel) (SCCRCD 2003).  Each summer, the City of Capitola 
regulates summer water levels in the Soquel Creek lagoon by manually closing the sandbar that 
is equipped with a concrete flume (SCCRCD 2003; Alley et al. 2004).  Very productive lagoon 
habitat is created for rapidly growing juvenile steelhead. The lagoon is quickly converted to 
freshwater typically within two weeks of sandbar closure to prevent temperature and oxygen 
stratification. Lagoon depth is maximized without need for artificial breaching because the flume 
offers management capability. 
 

Salmonid Viability and Watershed Conditions 
The following habitat indicators were rated “Poor” through the CAP process: habitat complexity, 
sediment transport, hydrology, and water quality.  Recovery strategies will focus on improving 
these poor conditions as well as those needed to ensure population viability and functioning 
watershed processes. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Soquel Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Soquel Creek 1145



Estuary: Quality & Extent 
Estuary/lagoons on California’s central coast have been extensively documented as superior 
rearing habitat for steelhead and can contribute a disproportionate total number of returning 
adults compared to stream habitats when conditions are even marginally suitable (Bond et al. 
2008). The Soquel estuary has been reduced in size following settlement and subsequent 
urbanization surrounding the lagoon.  The extent of urbanization within the lagoon’s historical 
footprint has eliminated most of the adjacent marsh habitat, impacted water quality (i.e., nutrient 
loading and episodes of eutrophication), and restricted the total depth of the lagoon by limiting 
the quantity of water that can be impounded (i.e., seasonal installation of a flume on the beach).  
During late winter and spring and when the sandbar is open, portions of the estuary that retain 
sufficient residual depth are especially important to steelhead because they provide areas for 
rapid feeding and saltwater transition for emigrating smolts; such habitats are limited in the 
Soquel estuary.  Draining of the estuary by illegal breaching or by vandalism of the flume remains 
a concern.   
 
Sediment Transport: Road Density 
Excessive sediment transport rates in the Soquel watershed have compromised steelhead 
spawning and rearing habitat.  Pool filling appears to be occurring from sediment transported 
from upslope sources.  Sources that alter sediment transport include urbanization, agriculture, 
roads, and logging.  
 
Habitat Complexity:  Large Wood & Shelter 
According to Stillwater Sciences et al. (2010), California coastal streams do not naturally have 
channel morphology conducive to forming extensive flood plains or off-channel rearing areas.  
Therefore LWD is an even more critical habitat element than in more northern streams in forming 
pools or areas of refuge from high flows.  The SCCRCD (2003) documented large instream wood 
was extremely scarce in Soquel Creek compared to other coastal streams in the Santa Cruz 
Mountains.  Low large wood abundance in Soquel Creek is likely the result of past logging 
practices that removed trees from riparian areas which would have recruited into the various 
watercourses.  This was followed by Santa Cruz County funded stream clearance efforts after the 
1982 flood.  Following implementation of these wood clearing efforts, one of the critical lessons 
learned by the County was that stream clearing prior to storms did not reduce logjams yet in 
many cases led to worse conditions because instead of logs and debris being more evenly 
distributed throughout the river, wood accumulations that were missed during clearing 
consolidated into much larger masses.  Santa Cruz County has essentially stopped removing 
LWD since 2009, but unauthorized instream removal of LWD continues from private landowners 
in the watershed.  Available information indicates unauthorized removal is particularly prevalent 
in the stream reach below the West Branch confluence.  The lack of instream wood is likely the 
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major contributor to the lower shelter values recorded in the watershed (no stream reaches had a 
shelter value >80).  Wood abundance is extremely low; the SCCRCD (2003) found only 92 pieces 
of LWD over a distance of approximately 53,856 feet.  This average of 0.56 pieces of wood per 
hundred meters deviates substantially from LWD targets adopted by NMFS to reflect properly 
functioning conditions  
 
Hydrology: Redd Scour and Hydrology: Baseflow & Passage Flows 
Streamflow in Soquel Creek is reduced by water diversions and groundwater pumping adjacent 
to the channel.  The relationship between water use and streamflow is complicated by the number 
of water users, types of diversions (direct and streamside wells), and the lack of coordination 
between users.  Soquel is an adjudicated watershed.  Balance Hydrologics, Inc. (2003) reported 
that minimum period (late summer and early fall) baseflows have decreased by two to four cfs, 
which has resulted in dry period baseflows of zero to two cfs since the 1950s.  Low streamflow 
damages fish habitat by allowing pools and riffles to fill with sediment and reducing flow levels 
necessary for rearing and migration.  Lost habitat reduces rearing space and lowers food 
availability, which can cause the steelhead population to decrease.  During dry years, some areas 
that would normally be considered high value salmonid habitat go dry in Soquel Creek and result 
in death to all fish rearing in those affected stream reaches.   
 
A significant portion of the summer baseflow is diverted through largely unshaded Mill Pond on 
the East Branch below the Hinckley Creek confluence. During drought years, such as 2014 and 
2015, major portions of the East Branch within and downstream of the SDSF to the West Branch 
confluence became dewatered in summer, with short reaches of perennial flow downstream of 
Amaya and Hinckley Creek confluences (D. Alley, D.W. Alley and Associates, personal 
communication, 2016). These conditions were, in part, caused by surface diversions and well 
pumping for irrigation, domestic, and other uses.  Along the East and West Branches, several 
streamside residences divert for irrigation, including the one at Mill Pond, and an adjacent quarry 
pumps water for dust control.  In the dry summers of 1994 and 2015, the lower mainstem was 
dewatered within 1 mile of the lagoon in Soquel Village, and the lagoon inflow was reduced to a 
trickle (D. Alley, D.W. Alley and Associates, personal communication, 2016). Along the 
mainstem, agricultural operations and an outdoor recreational facility have water diversions, 
along with wells used by the Soquel Creek Water District and numerous rural residences.  Some 
pastureland is irrigated for grazing.  Collectively, these surface and groundwater diversions 
present significant impacts to steelhead in the watershed. 
 
Residential development can increase the amount of impervious surface in the lower watershed, 
increasing the volume and speed of storm runoff entering creeks.  This, in combination with 
reduced instream complexity, increases the likelihood of redd scour during high flow events.  The 
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SCCRCD (2003) noted much of the streambed of Soquel is likely prone to scour, particularly along 
the mainstem.  It was not known if scour is widespread or whether it significantly increases 
steelhead egg and alevin mortality. 
 
Velocity Refuge: Floodplain Connectivity 
The floodplain limitations present today in the Soquel watershed are primarily due to 
urbanization and existing roads.  The associated impacts of these land use practices to channel 
confinement have resulted in riparian encroachment, channel degradation, and 
floodplain/stream channel disconnection.  FEMA flood zone maps show significant overlap of 
areas designated as 100-year flood prone zones and areas with high housing and commercial 
density.  Due to the high amount of development in these areas, the overall degraded condition 
of important floodplain habitat is expected to persist and likely worsen in the future. 
 
Landscape Patterns 
The most significant landscape disturbance within the Soquel Creek watershed is associated with 
residential development in the cities of Soquel and Capitola.  This disturbance is most 
pronounced in areas along the downstream portions of the creek and floodplain areas down to 
the estuary.  A large portion of the watershed is in private ownership (88 percent), and most of 
these are smaller parcels.  In general, ownership patterns with a large proportion of small parcels 
are more likely to have chronic instream disturbance than larger parcels.  The portions of the 
watershed with fewer detrimental sources of permanent disturbance are generally those areas 
where the primary land ownership is in State Parks, or where the primary land management is 
timber harvest, such as Soquel Demonstration State Forest.   
 
The Soquel watershed consists of three distinctive geologic blocks separated by the San Andreas 
and Zayante fault zones (SCCRCD 2003).  The distribution and activity of the major fault zones 
has contributed to a large number of landslides, which have periodically dumped large quantities 
of sediment to the watercourse.  During the January 1982 stormflow, massive slope failure 
occurred along the West Branch, Amaya Creek (actively logged), Hinckley Creek (actively 
logged) and Hester Creek, contributing what was rated “high” to “very high” sediment amounts 
to adjacent stream channels (Singer and Swanson 1983).  These landslides and their impacts to 
the stream were still evident during Alley stream surveys in 2002 (post 1989 earthquake) in 
preparation for the fishery section of the Soquel Creek Watershed Assessment and Enhancement 
Plan completed by the SCCRCD (2003).  In addition, the large Highland Way slide located 
upstream of the East Branch that flows through the SDSF has been a significant, chronic sediment 
source since 1982 and remains unabated.  Short periods of net sediment aggradation within the 
stream channel have been documented following major floods (SCCRCD 2003).  In reaction to 
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large sediment input events, there is a potential for future bank destabilization due to bed 
aggradation as pulses of sediment move through the system.   
 

Threats 
The following discussion focuses on those threats that were rated as High or Very High.  Recovery 
strategies will likely focus on ameliorating High rated threats; however, some strategies may 
address Medium and Low threats when the strategy is essential to recovery efforts.  The figures 
and tables that display data used in this analysis are provided in Soquel Creek CAP Results. 
 
Fire and Fuel Management and Fire Suppression 
Some areas in the Soquel watershed have a high fire hazard rating according to CalFire data.  A 
major fire, particularly if located in areas with a high erosion hazard rating, could significantly 
increase fine sediment input and further compromise the rate of large wood recruitment into 
affected stream channels.  Furthermore, if existing riparian areas were lost to fire, higher water 
temperatures, which are already above optimal condition in many stream reaches, would likely 
result. 
 
Roads and Railroads  
Road densities are high throughout the watershed and are estimated at 4.1 miles of road per 
square mile of watershed area, and at 4.0 miles per square mile of riparian area.  Many of these 
roads are poorly situated and constructed, and improperly maintained.  Even through chronic 
fine sediment production decreases as the roads become vegetated, roads can deteriorate with 
age, becoming more susceptible to many forms of erosion, including culvert plugging and 
subsequent stream crossing failure, stream diversion and gullying, as well as failure of both road 
and landing fills (Environmental Science Associates et al. 2004).  Legacy roads from past logging 
activity, having been adopted as year-round roads and recreational trails, continue to impact the 
Soquel watershed.  On many roads, located on both public and private lands, periodic 
maintenance occurs without any attempt to address chronic, localized erosion problems.  In these 
circumstances, grading poorly drained roads and repairing failed fills and stream crossings can 
continue, and even exacerbate, the rate of fine sediment delivery into streams.  Additionally, 
paved and unpaved roads parallel many of the waterways within Soquel Creek, likely 
constraining natural channel migration.   
 
Residential and Commercial Development 
The 2010 census estimated the population within Soquel Creek at 15,986 individuals.  Sixty-nine 
percent of the watershed has a housing density higher than 1 unit per 20 acres (NMFS GIS), with 
much of the development located in close proximity to the various watercourses, particularly the 
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lower mainstem.  The proximity of residences to stream channels places riparian areas and stream 
channels at greater risk for future alterations.  Many residences and commercial areas are prone 
to flooding and are located within the FEMA 100-year flood zone, and efforts to minimize the 
impacts of flooding will likely include removing instream habitat features, such as wood debris 
(this is a practice that is unauthorized, but still occurs with some private landowners concerned 
over potential flood risk).  Residences located adjacent to stream channels are often at increased 
risk of bank erosion, and efforts to protect existing infrastructure will likely include bank 
stabilization efforts that would likely further degrade salmonid habitat. 
  
Severe Weather Patterns 
Concentrated rainfall and extreme flood events could increase sediment input into Soquel Creek 
and tributaries from upslope locations.  Much of the watershed is comprised of steep topography 
in erodible geology, which has led to frequent landslides.  Accumulated fine sediment within the 
stream channel from upslope landslides has likely adversely impacted steelhead spawning and 
rearing habitats.  Improved land-use practices will likely lower sediment yield rates following 
future flooding events.  However, much of the watershed is considered impaired and additional 
flooding events could slow the recovery rate of instream habitat conditions.  Although large 
storms and flood events can increase large wood delivery to the stream and, in some cases, form 
complex instream habitats, the overall adverse impacts resulting from flood events in a 
developing watershed likely outweigh the potential benefits.   
 
Due to the use of groundwater and heavy over-drafting of water from Soquel Creek, the impact 
of a severe drought in conjunction with ongoing overdraft of the aquifer and surface water 
diversions could be devastating to all lifestages of steelhead in the watershed.  Although the 
watershed is Fully Appropriated and adjudicated, a water master is not appointed and there is 
no oversight of flow requirements.  Required minimum bypass flows are not enforced for 
permitted surface water diversions and it is likely flows drop below mandated requirements in 
many stream reaches during the summer period.  Additionally, even less oversight exists for 
ground water pumping in the watershed.  Current demand for water exceeds the safe yield of 
local (downstream) aquifers and the lower aquifer is in danger of seawater contamination.  Severe 
drought, particularly if occurring over a period of two or more years, would likely reduce flows 
significantly throughout the watershed, which would reduce overall steelhead abundance and 
compromise the overall viability of the Santa Cruz Mountains Diversity Stratum steelhead 
population. 
 
Water Diversion and Impoundments 
The watershed was designated as a Fully Appropriated Stream by the California State Water 
Resources Control Board and adjudicated by court order in 1978.  A water master was not 
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appointed as part of the court ordered adjudication and there is therefore little regulatory 
oversight of the terms and conditions of the adjudication.  Surface water diversions and ground 
water pumping adversely impact almost all steelhead lifestages and are particularly deleterious 
during drought conditions.  Additionally, water diversions reduce freshwater inflow to the 
estuary and extend the duration necessary for conversion to a freshwater lagoon during summer 
(this impact is somewhat offset by the City of Capitola’s management of the sandbar).  Water 
diversions and ground water pumping, which have depleted the aquifer, coupled with degraded 
instream habitat conditions, significantly degrade juvenile rearing opportunities during the 
summer period.  Some stream reaches go dry during the summer juvenile rearing period, and 
this drying is in large part a result of the added water use in the basin.  A notable decline in 
baseflow has occurred in the watershed since the 1950s as measured at the USGS Soquel Creek 
gage during dry periods.  Balance Hydrologics, Inc. (2003) reported that the decrease was 
characterized by a drop in baseflows of two to four cfs resulting in dry period baseflows of zero 
to two cfs.  The most likely cause of the decreases in baseflow is surface diversions and near-
stream groundwater pumping.  The Soquel Creek Water District has a demand offset program 
where new connections contribute to a fund to pay for water conservation measures in existing 
homes and businesses in order to offset the new demand.  Overall water use has decreased with 
this program.  In addition, the Soquel Creek Water District has an ongoing program to measure 
well pumping impacts on stream flow and they provide education programs to schools within 
the district and conservation incentives (e.g., lawn replacement) to property owners.  
 
Channel Modification 
Landowners adjacent to the destabilized stream channels typically harden stream banks, which 
ultimately degrades the riparian zone and compromises instream salmonid habitat.  Modification 
and removal of woody instream structures is an ongoing practice in the watershed.  As sediment 
moves downstream through a stream it is often held in place by instream structure such as wood.  
This stored sediment can provide important spawning and rearing habitats for salmonids.  When 
large wood is removed, the sediment typically washes downstream and in many situations the 
stream channel will begin to downcut and become entrenched.  A consequence of channel 
entrenchment is the stream banks become overly steepened and increasingly unstable.  In areas 
where highly entrenched channels occur adjacent to structures, roads, and similar improvements, 
landowners often attempt to stabilize the stream banks to protect their property which results in 
a net degradation of riparian and instream habitats.  Due to the concentrated urban and 
residential interface adjacent to the creek and estuary, future bank hardening will likely occur in 
the watershed. 
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Logging 
Logging was identified as a potential future threat to summer rearing juveniles due to the  
potential of timber management to reduce future LWD recruitment, increase stream 
sedimentation, and increase instream temperatures.  California Forest Practice Rules require 
retention of riparian trees adjacent to Class 1 fish-bearing streams, which will ameliorate the 
impacts of reduced LWD and overstory canopy reduction (Santa Cruz County rules do not allow 
even-aged management, i.e., clear-cutting).  Despite these restrictions it is likely future timber 
management may reduce or delay the rate of future recruitment by harvesting trees that could 
potentially be recruited into the stream channel.  This impact could be partially offset if, as 
mitigation measures for future timber harvest plans, a large wood augmentation program was 
included into the harvest plan.  An augmentation program would need to include an evaluation 
of limiting factors, including riparian canopy cover and instream temperature regimes.  
Furthermore, timber harvest on active landslides or on unstable, landslide-prone slopes should 
be restricted, with special care to stabilize skid trails and roads with adequate erosion control 
measures after each harvesting. Effective erosion control should be maintained until the next re-
entry. These measures are particularly pertinent to any future timber harvest planned along 
Amaya Creek, Hinckley Creek, Hester Creek and the West Branch. 
 
Mining 
Mining was listed as a potential future threat to summer-rearing juveniles due to existing 
sediment controls potentially failing during a major storm event.  Only one quarry is present in 
the watershed, but its configuration and proximity to the East Branch Soquel Creek appears to 
place the stream channel at risk for major sediment input if containment devices should fail.  Also, 
the stream reach on the East Branch, from the quarry to the Hinckley Creek confluence, has gone 
dry in years with below average rainfall (D. Alley, D.W. Alley and Associates, personal 
communication, 2016).  The impacts from future well pumping or surface diversions by the 
quarry should be assessed and managed to maintain surface flows downstream to the Hinckley 
Creek confluence.  
 

Limiting Condition, Lifestages, and Habitats 
Threat and condition analysis within the CAP workbook indicates all lifestages are impaired in 
the Soquel Creek watershed with summer rearing being the most stressed.  Water quantity is the 
most significant limiting habitat attribute, and residential development (both existing and future 
development) and associated impacts to instream habitat quality are the most significant threats 
into the future.   
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General Recovery Strategy 
 
Minimize Diversions and Diversion Effects  
Diversions, from direct diversions and near stream wells, adversely impact the summer rearing 
steelhead lifestage and are the most significant threat to steelhead in the watershed.  Water 
diversions and pumping of the alluvial aquifer reduce the quantity of water in the wetted stream 
channel, which increases diurnal temperature fluctuations and reduces available rearing habitat.   
 
The Soquel Creek watershed is adjudicated; however, there is no watermaster appointed to 
monitor flows in the watershed or other conditions of the adjudication.  The lack of oversight 
places the fishery at even greater risk in this highly impaired watershed.  To reduce the amount 
of water diverted from the stream and pumped from the alluvial groundwater basin, and 
potentially maintain summer and fall instream flows, domestic water conservation strategies 
should be implemented.  Efforts to address the adverse impacts of water diversions could include 
increased oversight by the SWRCB (and County of Santa Cruz for groundwater wells) for 
permitted diversions and enforcement of applicable laws for unpermitted diversions.  
Appointment of a water master with authority to enforce the terms of the adjudication is essential 
for the ensuring the long term viability of steelhead in the watershed.   
 
Additional practices could include developing off channel storage facilities to divert water during 
the winter high flow period in exchange for leaving water instream during the summer low flow 
period.  Conjunctive use efforts that may include water transfers and developing additional water 
infrastructure, such as desalination and off channel storage, should also be explored and 
implemented where feasible.  Efforts to coordinate diversion timing and water sharing through 
conjunctive use agreements could also be developed to minimize impacts.   
 
Improve Instream Habitat Quality and Quantity 
Returning riparian corridors to properly functioning condition alone is unlikely to solve the poor 
instream habitat conditions prevalent throughout much of the watershed in a timely manner.  
While improved riparian function will increase wood recruitment into streams, further 
restoration measures will be required to fix degraded instream conditions.  Recovery actions 
should focus on improving spawning habitat by placing standard log/boulder habitat structures 
that can effectively increase holding and rearing habitat.  In stream reaches with little immediate 
downstream infrastructure, properly sized trees could be felled into stream channels to create 
these structures.  Coordinating instream large wood placement with future timber harvest 
activities in the watershed could result in substantial cost savings and serve as an opportunity for 
effective and directly beneficial timber harvest plan mitigation.  
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Based on previous stream surveys, a lack of available winter and summer habitat was identified 
as a factor limiting steelhead population.  Winter habitat has been degraded due, in part, from a 
lack of LWD, which provides important slower-water refuge areas during high flow events.  
Summer rearing habitat has been degraded by a lack of LWD, which helps to form pools where 
steelhead can over-summer and provides cover and protection from predators. 
 
LWD projects to enhance instream habitat should be implemented and designed to provide 
habitat for steelhead during winter and summer.  In winter, LWD projects should provide 
continuous velocity refuges and facilitate scour during high flows to increase pool volume and 
frequency for juvenile salmonids, while LWD projects for summer habitat should be designed to 
provide cover from predators.  Both single log and multiple log configurations can be used 
depending on site-specific conditions.  More importantly, naturally occurring LWD should be left 
in place unless it can be demonstrated, by a qualified hydrologist working in conjunction with a 
qualified fisheries biologist, to threaten adjacent infrastructure. Actions to restore natural 
processes of LWD recruitment, storage, and transport should be encouraged and implemented 
were feasible. 
 
Instream wood recruitment is often episodic, occurring during large stormflows. After such an 
event, as much wood recruitment must be retained as possible. Land owners and managers must 
be educated about the value of retaining large wood in streams as a tool for salmonid restoration, 
especially in the face of increased water demands on the Creek.  Singer and Swanson (1983) 
discovered that 90 percent of the logs that accumulated at the Soquel Avenue Bridge during the 
January 1982 stormflow were not in the stream channel when the storm began.  Extensive logjam 
removal efforts (cutting of logs into smaller pieces) by county crews during the previous summer 
of 1981 did not prevent the logjam that destroyed the Soquel Avenue Bridge but instead resulted 
in larger amounts of smaller log debris at this downstream crossing.  Such flood control measures 
of the past are less necessary now as some actions to improve flow capacity and reduce debris 
clogging have been implemented since the 1982 flood. For example, free span bridges have been 
constructed at Soquel Avenue and Porter Street.  Conversion of the Stockton Bridge in Capitola 
to a free span bridge should be seriously discussed now that the upstream bridges will pass more 
wood. 
 
During recent surveys of the mainstem Soquel Creek, clusters of coast redwood and Douglas fir 
trees were observed from the lagoon to the Moores Gulch confluence (D. Alley, D.W. Alley and 
Associates, personal communication, 2016).  This suggests these species grew in close proximity 
to the stream channel throughout the lower mainstem in earlier times. Trees of large stature 
offered greater stream shading and large wood recruitment to the stream channel before logging 
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and land use conversion ensued. Where feasible, replanting of coastal redwood and Douglas fir 
would help restore riparian function and instream habitat. 
 
Investigate and Address Sediment Sources 
Elevated instream sediment levels are a common problem throughout the watershed.  Restoration 
actions should focus on identifying and prioritizing current sediment sources within the basin.  
High-priority sites should receive initial restoration funding.  The watershed is located in an area 
of rapid uplift, deep valleys, and seismic activity in relatively weak rock (SCCRCD 2003), which 
means that landslides and other forms of mass wasting are frequent occurrences.  Areas identified 
as shallow or deep-seated landslides should be protected from future activities that could 
contribute to further instability.  In particular, new roads and housing should be carefully 
evaluated for their potential to contribute to further erosion following major rainfall events, 
flooding, or earthquakes.  Any future logging or development on these geologically unstable 
slopes should be restricted and initiated only with the utmost erosion control measures. Skid 
trails and unnecessary roads should be temporarily or permanently decommissioned after each 
harvest, with erosion control measures maintained until the next re-entry. 
 
Floodplain 
A lack of available winter refuge habitat, in part from lack of access to inundated floodplain or 
off-channel habitats is likely a limiting factor for steelhead in Soquel Creek.  The lower mainstem 
Soquel Creek may have been a relatively un-confined, low gradient channel, with low terraces 
and floodplains providing refuge habitat for salmonids during high flows.  These areas are 
largely lost due to past agricultural, rural residential and urban encroachment.  Mainstem channel 
and low gradient stream reaches in the tributaries should be assessed to target opportunities to 
restore floodplain connectivity.  Floodplains may also be disconnected due to channel 
entrenchment.  Efforts to address entrenchment, particularly in areas where relict side channels 
exist could, if properly implemented, appreciably increase juvenile steelhead winter survival.  
Restoring these existing areas may disproportionately benefit the population by providing key 
winter refuge habitats.  Existing areas should be targeted for conservation easement(s), purchase 
of fee title(s), or establishment of a conservation bank(s). 
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        CCC Steelhead Soquel Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

29% streams/ 
10% IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 25 

Very Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 95.2% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
80% Density 

rating "D" 
across IP-km 

Good 
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 50% of IP-km to 

74% of IP-km Fair 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
50-80% 
Response Reach 
Connectivity 

Fair 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

>17% (0.85mm) 
and >30% 
(6.4mm) 

Poor 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

29% streams/ 
26% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

50% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

29% streams/ 
72% IP-km 
(>40% average 
primary pool 
frequency) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

29% streams/ 
10% IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
>5 
Diversions/10 IP 
km 

Poor 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 75% of IP-km to 

90% of IP-km Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 95.2% of IP-km Very Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

100% streams/ 
100% IP-km 
(>70% average 
stream canopy) 

Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?80% Density 
rating "D" 
across IP-km 

Good 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

29% streams/ 
26% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Good 

    Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.7 - 1.5 

Fish/m^2 Good 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

75-90% of 
Historical Range Good 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Poor 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

<50% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Poor 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

29% streams/ 
10% IP-km 
(>40% Pools; 
>20% Riffles) 

Poor 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

 0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 95.2% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
?80% Density 
rating "D" 
across IP-km 

Good 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

29% streams/ 
26% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
<50% Response 
Reach 
Connectivity 

Poor 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

0% of streams/ 
IP-km (>80 
stream average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.01 - 1 
Diversions/10 IP 
km 

Good 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 33 

Very Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

 Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

Poor 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

Fair 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

1.3% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

7% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

59% of 
watershed >1 
unit/20 acres 

Poor 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

>75% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

Good 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

4.1 
Miles/Square 
Mile 

Poor 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

4.0 
Miles/Square 
Mile 

Poor 
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 CCC Steelhead Soquel Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low Medium Medium Medium Low Low Medium 
2 Channel Modification Medium Medium High Medium Medium Low Medium 
3 Disease, Predation and Competition Medium Low Medium Low Medium Low Medium 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

5 
Fire, Fuel Management and Fire 
Suppression Medium Medium High Medium Low Medium Medium 

6 Fishing and Collecting Medium Not Specified Low Not Specified Low Not Specified Medium 
7 Livestock Farming and Ranching Low Low Low Low Low Low Low 
8 Logging and Wood Harvesting Low Low Low Medium Low Low Low 
9 Mining Medium Medium High Medium Low Medium Medium 

10 Recreational Areas and Activities Low Low Medium Low Medium Low Medium 
11 Residential and Commercial Development High Medium Very High High High High Very High 
12 Roads and Railroads Medium High High High High High High 
13 Severe Weather Patterns Medium High Very High Medium Medium High High 
14 Water Diversion and Impoundments Medium Medium Very High Medium Medium High High 
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Soquel Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

SqC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
1.1.1

Recovery 
Action Estuary Reduce toxicity and pollutants

SqC-CCCS-
1.1.1.1 Action Step Estuary Re-direct storm drains away from Soquel lagoon during summer. 3 100 City of Capitola
SqC-CCCS-
1.1.1.2 Action Step Estuary Screen the railroad trestle to discourage roosting and nesting by rock doves. 3 10

CDFW, City of Capitola, 
RWQCB

SqC-CCCS-
1.1.1.3 Action Step Estuary

Sediment and grease traps leading into lower Soquel Creek should be annually 
inspected and cleaned. 3 100

City of Capitola, RWQCB, 
County of Santa Cruz

SqC-CCCS-
1.1.1.4 Action Step Estuary

Encourage repaving and application of petrochemicals in the early summer to allow 
penetration and drying before fall rains. 3 100

CalTrans, City of Capitola, 
County of Santa Cruz 
Department of Public Works

SqC-CCCS-
1.1.2

Recovery 
Action Estuary Increase freshwater lagoon elevation during seasonal closures

SqC-CCCS-
1.1.2.1 Action Step Estuary Ensure flume is properly maintained throughout the summer low flow season. 2 100 CDFW, City of Capitola
SqC-CCCS-
1.1.2.2 Action Step Estuary

Secure flume boards at all times to prevent their removal by vandals or bay back-
flushing. 1 100 City of Capitola

SqC-CCCS-
1.1.2.3 Action Step Estuary Upgrade flume to ensure longevity. 1 10 CDFW, City of Capitola

SqC-CCCS-
1.1.2.4 Action Step Estuary Maximize lagoon depth throughout the summer season. 2 100 City of Capitola

This is an ongoing program conducted by the City of 
Capitola.  The monitoring program that is a required 
part of this project also needs to continue into the 
future as long as the lagoon is managed during the 
summer period.

SqC-CCCS-
1.1.3

Recovery 
Action Estuary Reduce adverse impacts associated with exotic and pest species.

SqC-CCCS-
1.1.3.1 Action Step Estuary Continue to use gull-proof lids on refuse cans at and around the lagoon and beach. 3 100 City of Capitola
SqC-CCCS-
1.1.3.2 Action Step Estuary Install bird deterrents on Esplanade roofs to deter gulls and other sea birds. 3 100 City of Capitola
SqC-CCCS-
1.1.4

Recovery 
Action Estuary Improve the quality of the estuarine habitat zones

SqC-CCCS-
1.1.4.1 Action Step Estuary

Remove and replace exotic tree and understory species in the stream reaches 
above the lagoon. 3 10

City of Capitola,  County of 
Santa Cruz

Residents on the eastern margin have expressed 
concerns over attempts to re-establish riparian trees 
due to negative attitudes towards anything that might 
obstruct their views of the lagoon or Monterey Bay.  
Ongoing education and monitoring would be needed 
to successfully implement this recommendation. 

SqC-CCCS-
1.1.4.2 Action Step Estuary

Maintain existing pilings along the eastern margin downstream of Stockton Avenue 
Bridge where restaurants are still on pilings. 2 100

CA Coastal Commission, 
CDFW, City of Capitola, 
USACE

This area provides backwater and overwintering 
shelter for fish during winter stormflows and provides 
summer rearing and shelter.  This is the only 
backwater habitat in the lower estuary and should be 
protected from further development.

SqC-CCCS-
1.1.4.3 Action Step Estuary Plant tules in the Soquel Creek estuary. 3 5

CDFW, City of Capitola, Santa 
Cruz RCD

Tules could be planted in the cove on the east side of 
the estuary, downstream of the Stockton Avenue 
Bridge and in the cove on the eastern margin under 
the railroad trestle to enhance summer fishery habitat.

SqC-CCCS-
1.1.5

Recovery 
Action Estuary Increase and enhance estuarine habitat complexity features
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SqC-CCCS-
1.1.5.1 Action Step Estuary

Install structures designed to enhance scour to increase residual pool depth and 
shelter for smolt transition and feeding during the spring. 2 10

CA Coastal Commission, 
CDFW, City of Capitola, Santa 
Cruz RCD

The most appropriate location is likely near the 
railroad trestle under overhanging trees on the west 
side.  The trestle may retain more saline water from 
tidal influxes.  Any scour objects must be positioned 
so as not to undermine existing bulkheads or collect 
floating debris.  Evaluate the installation of a series of 
J-hook vanes.  The goals should be to scour two 
holes with dimensions at least six to ten feet wide, 30-
40 feet long and four to six feet deeper than the 
present bed elevation.

SqC-CCCS-
1.1.5.2 Action Step Estuary

Allow large instream wood to remain in the lagoon/estuary as potential scour objects 
and fish cover, unless it is jammed on the Stockton Avenue Bridge. 2 100

City of Capitola, County of 
Santa Cruz

SqC-CCCS-
1.1.5.3 Action Step Estuary

Evaluate the feasibility of replacing the Stockton Avenue Bridge in Capitola with a 
free span bridge or retrofit the existing bridge (i.e. install debris pivot devices) to 
more easily pass large wood. 2 10

City of Capitola, County of 
Santa Cruz

SqC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Increase and enhance velocity refuge

SqC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Create flood refuge habitat, such as hydrologically connected floodplains with 
riparian forest, or remove or setback levees, and use streamway concept where 
appropriate. 2 20

CDFW, City of Capitola, 
FEMA, NMFS, NRCS, Private 
Landowners, County of Santa 
Cruz, Santa Cruz RCD

SqC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats. 2 20

CDFW, City of Capitola, 
FEMA, NMFS, NRCS, Private 
Landowners, County of Santa 
Cruz, Santa Cruz RCD

A lack of available winter refuge habitat, in part from 
lack of access to inundated floodplain or off-channel 
habitats is likely a limiting factor for salmonids in 
Soquel Creek.  The lower mainstem Soquel Creek 
may have been a relatively un-confined, low gradient 
channel, with low terraces and floodplains providing 
refuge habitat for salmonids during high flows.  These 
areas are largely lost due to past agricultural 
practices, rural residential and urban encroachment.  
Efforts should be made to assess the mainstem 
channel and low gradient stream reaches in tributaries 
to target opportunities to restore floodplain 
connectivity.  Restoring these existing areas could 
disproportionately benefit the salmonid populations by 
providing key winter refuge habitats. 

SqC-CCCS-
2.1.2

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

SqC-CCCS-
2.1.2.1 Action Step

Floodplain 
Connectivity

Institutionalize programs to purchase land/conservation easements to encourage the 
re-establishment and/or enhancement of natural riparian communities. 2 50

County of Santa Cruz, County 
of Santa Cruz Land Trust

The floodplain limitations currently present in the 
Soquel watershed are primarily due to urbanization 
and existing roads.  The associated effects of these 
landuse practices to channel confinement have 
resulted in riparian encroachment, channel 
degradation, and floodplain/stream channel 
disconnection.  FEMA flood zone maps show 
significant overlap of areas designated as 100-year 
flood prone zones and areas with high housing and 
commercial density.  Due to the high amount of 
development in these areas the overall degraded 
condition of important floodplain habitat is expected to 
persist and likely worsen in the future.
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SqC-CCCS-
2.1.2.2 Action Step

Floodplain 
Connectivity

De-commission elevated road alignments through riparian zones or adjacent to 
stream channels which functionally limit seasonal floodplain access. 3 30

CalFire, CDFW, City of 
Capitola, Redwood Empire, 
Santa Cruz RCD, Soquel 
Demonstration State Forest

SqC-CCCS-
2.1.2.3 Action Step

Floodplain 
Connectivity

Delineate reaches possessing both potential winter rearing habitat and floodplain 
areas. 2 5

California Coastal 
Conservancy, Santa Cruz RCD

Most of this data may be available from existing 
watershed assessments and GIS.  Initial focus should 
be directed towards stream reaches with high IP 
scores.

SqC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

SqC-CCCS-
3.1.1.1 Action Step Hydrology

Improve survival at all life stages by restoring the historical spatial and temporal 
pattern of surface flows throughout spawning, rearing, and migration areas. 2 25

CDFW, NRCS, Private 
Landowners, County of Santa 
Cruz, Santa Cruz RCD, Soquel 
Creek Water District, Trout 
Unlimited

SqC-CCCS-
3.1.1.2 Action Step Hydrology

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 2 25

CDFW, NRCS, Private 
Landowners, County of Santa 
Cruz, Santa Cruz RCD, Soquel 
Creek Water District, Trout 
Unlimited

SqC-CCCS-
3.1.1.3 Action Step Hydrology Promote irrigation efficiency projects for agricultural practices. 2 20

Farm Bureau, NRCS, Santa 
Cruz RCD

SqC-CCCS-
3.1.1.4 Action Step Hydrology

Promote off-channel storage and conservation measures to reduce impacts of 
summer and early fall water diversions (e.g. storage tanks for rural residential users). 1 30

CDFW, NRCS, Private 
Landowners, County of Santa 
Cruz, Santa Cruz RCD, Soquel 
Creek Water District, Trout 
Unlimited

SqC-CCCS-
3.1.1.5 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition for change of use and California Water Code 
§1707. 2 20

CDFW, County of Santa Cruz, 
Soquel Creek Water District, 
SWRCB, Trout Unlimited

Significant oversight by regulatory agencies may be 
required to ensure successful program 
implementation.  Implementation and outreach is 
anticipated to occur over the entire 100 year recovery 
horizon due to the large number of diversions in the 
watershed.

SqC-CCCS-
3.1.1.6 Action Step Hydrology

Promote and pursue conjunctive use of water for water projects whenever possible 
to maintain or restore salmonid habitat. 1 20

City of Capitola, County of 
Santa Cruz, Soquel Creek 
Water District, SWRCB

Conjunctive water use involves utilization of multiple 
water sources, usually both surface and groundwater 
sources, in a way that maximizes water storage and 
availability under different climatic conditions.  One of 
the guiding goals of a conjunctive water effort is to 
ensure increased summer stream flows for fish 
habitat.  As an example,  proposed  inter-basin 
transfers between the Soquel Creek Water District 
and the City of Santa Cruz should only occur if 
instream flows are protected.

SqC-CCCS-3.2 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
SqC-CCCS-
3.2.1

Recovery 
Action Hydrology Improve flow conditions

SqC-CCCS-
3.2.1.1 Action Step Hydrology Support SWRCB in regulating the use of streamside wells and groundwater. 2 100

CDFW, NMFS, NMFS OLE, 
Public, SWRCB

Priority areas should include the lower mainstem 
areas and stream reaches with IP-km scores above 
0.7.  Significant portions of the available water supply 
for domestic consumption originates from wells which 
likely influence available surface water flows in 
Soquel Creek. 

SqC-CCCS-5.1 Objective Passage
Address other natural or manmade factors affecting the species continued 
existence

SqC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers
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SqC-CCCS-
5.1.1.1 Action Step Passage

Evaluate the two natural falls at the Girl Scout Camp on West Branch Soquel and 
determine the benefits of providing passage for steelhead into upper reaches. 2 5

CDFW, NMFS, Santa Cruz 
RCD

If modification is feasible (this recommendation may 
conflict with some existing policies) the benefits of the 
upstream habitat should be accessed.  Areas where 
there is less disturbance and a greater probability of 
spawning and rearing success, should be carefully 
considered in light of the status of the species in the 
Santa Cruz Mountains Diversity Stratum.  The West 
Branch reach above Girl Scout Falls II has 3-4 miles 
of low gradient potential steelhead habitat. 

SqC-CCCS-
5.1.1.2 Action Step Passage

If feasible, implement passage improvements at Girl Scout Creek Falls 1 and 2 to 
provide access to the 3-4 miles upstream of Girl Scout Falls 2. 2 10

CDFW, NMFS, Santa Cruz 
RCD

SqC-CCCS-
5.1.1.3 Action Step Passage

Evaluate the Soquel Creek Water District Weir for potential impacts to steelhead 
migration on East Branch Soquel. 2 5

CDFW, Soquel Creek Water 
District

SqC-CCCS-
5.1.1.4 Action Step Passage

Remove, redirect, or reduce bright lights that may inhibit nocturnal smolt and adult 
passage. 3 5

Private property owners, City of 
Capitola, CalTrans

Existing bright lights directed at the creek mouth, the 
light near the railroad trestle and lights used at the 
Highway 1 overpass should be modified to reduce 
light that may impair or discourage migration should 
be modified. Options could include use of lower 
wattage LED bulbs or installation of deflectors to 
reduce light pollution on the water surface. 

SqC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

SqC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Identify historical steelhead habitats lacking in channel complexity and initiate 
restoration projects designed to create or restore complex habitat features that 
provide for localized pool scour, velocity refuge, and cover. 2 10

CDFW, City of Capitola, 
Private Landowners, Public, 
County of Santa Cruz, Santa 
Cruz RCD

Restoration actions in Soquel Creek would likely 
benefit from an updated habitat typing effort.  
However, restoration should not be delayed while 
awaiting results from habitat typing.  Areas of high 
potential include the lower mainstem from Bates 
Creek confluence to Moores Gulch Confluence, the 
lower mainstem from Nob Hill to Soquel Drive Bridge, 
and East Branch Soquel Creek.  The mainstem 
locations should be assessed for current complexity.

SqC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity Install properly sized large woody debris to appropriate viability table targets. 2 10

City of Capitola, NRCS, Private 
Landowners, Redwood Empire, 
County of Santa Cruz Land 
Trust, Santa Cruz RCD, State 
Parks

Due to the extensive amount of infrastructure in some 
reaches and development in the lower watershed it is 
likely that the majority of structures will need to be 
anchored.  Unanchored and properly sized large 
wood structures could likely be installed in upper East 
Branch Soquel Creek. Anchored wood will likely be 
necessary in the upper mainstem above Moore's 
Gulch.  Transport of large woody material to 
downstream reaches is less likely due to extensive 
channel meanders in these areas.  Prior to 
installation, instream conditions should be carefully 
assessed for effectiveness in Bates Creek, Hinckley 
Creek, Amaya Creek, and Hester Creek.  SDSF has 
undertaken a LWD project in the East Branch SC 
including the use of whole trees.

SqC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Continue with implementation of additional LWD projects in Soquel Demonstration 
State Forest to demonstrate their effectiveness to residents of the County of Santa 
Cruz and region. 1 10

CalFire, CDFW,  NOAA 
SWFSC, County of Santa 
Cruz, Santa Cruz RCD, Soquel 
Demonstration State Forest

Effectiveness should evaluate the biological response 
of salmonids to LWD supplementation as well as fate 
of the structures over time.
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SqC-CCCS-
6.1.1.4 Action Step

Habitat 
Complexity

Educate landowners, land managers, and County and municipal staffs on the 
importance of LWD for recovery and re-establishment of properly functioning 
instream conditions. 2 10

Public, County of Santa Cruz, 
Santa Cruz RCD

Initial efforts should be directed at landowners in the 
reach near the West Branch and East Branch 
confluence and then expanded to other areas.  Large 
wood is reportedly removed in these stream reaches.   
Loss of wood in these reaches adversely affects 
downstream pool formation.  County of Santa Cruz 
implemented a large wood evaluation program in 
2009.  The program has been largely successful.  
Additional outreach and education are needed with 
private landowners in Soquel watershed.  Many 
streamside landowners cut up the large wood material 
without regulatory permits.  These unsanctioned 
actions have resulted in a significant diminishment of 
rearing habitat quality.  Education programs could 
consist of fliers, workshops, public service 
announcements, etc. 

SqC-CCCS-
6.1.1.5 Action Step

Habitat 
Complexity

Encourage landowners to implement restoration projects as part of their ongoing 
operations in stream reaches where large woody debris is lacking. 2 100

California Coastal 
Conservancy, CDFW, NOAA 
RC, Private Landowners, 
RWQCB, San Mateo RCD, 
Soquel Demonstration State 
Forest, State Parks, USACE

SqC-CCCS-
6.1.1.6 Action Step

Habitat 
Complexity

If log jams are modified for fish passage, retain LWD for instream enhancement 
projects that address poor shelter for juveniles and smolts. 2 100

CDFW, City of Capitola, 
FEMA, County of Santa Cruz, 
Soquel Demonstration State 
Forest, USACE

SqC-CCCS-
6.1.1.7 Action Step

Habitat 
Complexity

Encourage retention and recruitment of large woody debris for all historical 
steelhead rearing habitats in Soquel Creek.  Consult a hydrologist and qualified 
fisheries biologist before removing wood from streams. 1 100

CalFire, California Coastal 
Conservancy, CDFW, NOAA 
RC, County of Santa Cruz, 
Santa Cruz RCD, Soquel 
Demonstration State Forest, 
State Parks

Manipulation of LWD should not occur until evaluated 
by the County of Santa Cruz Planning staff and 
hydrologist and/or qualified biologist familiar with 
Central Coast streams.

SqC-CCCS-
6.1.1.8 Action Step

Habitat 
Complexity

Prepare general press releases and outreach information explaining benefit of large 
wood that can quickly be sent out to media outlets and property owners after a large 
storm event. 2 5 CalFire, County of Santa Cruz

SqC-CCCS-
6.1.1.9 Action Step

Habitat 
Complexity

Where feasible, replant redwood and Douglas fir within the riparian corridor of the 
mainstem from the Moores Gulch confluence downstream to the lagoon. 3 20

City of Capitola, NRCS, County 
of Santa Cruz, Santa Cruz 
RCD, Soquel Creek Water 
District, Private Landowners

SqC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve shelter

SqC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Increase shelters to optimal conditions (>80 pool shelter value) in mainstem Soquel 
Creek. 2 20

CDFW, City of Capitola, 
NMFS, NRCS, County of 
Santa Cruz, Santa Cruz RCD, 
Soquel Creek Water District, 
Soquel Demonstration State 
Forest

An increase in shelter would largely occur as a 
consequence of other instream enhancement actions.

SqC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)

SqC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase pool frequency to achieve optimal conditions (>40% of pools meet primary 
pool criteria (>2.5 feet deep in 1st and 2nd order streams; >3 feet in third order or 
larger streams). 2 10

CDFW, City of Capitola, 
NMFS, NRCS, County of 
Santa Cruz, Santa Cruz RCD, 
Soquel Creek Water District, 
Soquel Demonstration State 
Forest

The most appropriate technique to increase pool 
frequency in Soquel Creek will likely involve 
installation of large woody material.  Other instream 
habitat elements could include boulder installation into 
responsive stream reaches.

SqC-CCCS-
6.1.4

Recovery 
Action

Habitat 
Complexity Increase frequency of primary pools
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SqC-CCCS-
6.1.4.1 Action Step

Habitat 
Complexity Excavate sediment and build up channel bars. 2 10

CalFire, NRCS, County of 
Santa Cruz, Santa Cruz RCD

Using an excavator/backhoe, remove sediment from 
incipient pools or adjacent to incipient bars, and place 
the sediment on incipient bars.  Grade the placed 
sediment to contoured form and attach to banks, 
mimicking alternate bars in general shapes.  Bars 
should confine the active channel approximately 50% 
in width.  This rough design estimate should be 
refined by results from field survey and hydraulic 
model analysis.  Place LWD and available coarse 
sediment on bar surfaces to increase resistance to 
erosion.

SqC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

SqC-CCCS-
8.1.1.1 Action Step Sediment

Conduct sediment source surveys to identify existing sources of high sediment yield 
using accepted protocols and develop and implement recommendations to address 
sources of detrimental sediment input. 3 10

CalFire, NRCS, County of 
Santa Cruz, Santa Cruz RCD

SqC-CCCS-
8.1.1.2 Action Step Sediment Remediate slides and gullies delivering sediment to fish bearing streams. 3 30

NRCS, County of Santa Cruz, 
Santa Cruz RCD

The ultimate causes of slope and stream bank 
instability should be addressed.  In some 
circumstances, remediation in the Soquel Creek 
watershed may not be practicable due to geologic 
constraints and instability in some stream reaches.  
Stabilization techniques should involve appropriate 
bioengineering practices as the first priority.  Areas of 
high interest include a large older landslide upstream 
of Girl Scott Falls II (West Branch),  Highland Way 
Slide on East Branch, and slides along Amaya, 
Hester and Hinckley creeks.  Protection of 
streambanks below unconsolidated deposits of large 
rotation landslides  should be considered priorities for 
threat abatement and restoration.

SqC-CCCS-
8.1.1.3 Action Step Sediment

Initiate education program for landowners in the watershed regarding practices to 
minimize sediment input. 3 10

City of Capitola, NRCS, County 
of Santa Cruz, Santa Cruz 
RCD

Existing material could be used rather than tailoring 
an education program to constraints and issues within 
Soquel Creek.  Education should be ongoing with 
frequent workshops (yearly).

SqC-CCCS-
8.1.1.4 Action Step Sediment Improve enforcement of Erosion Control Ordinance for private roads. 2 10 County of Santa Cruz

The current Santa Cruz Erosion Control Ordinance 
has provisions requiring the responsible parties to 
repair and alleviate erosion problems that are 
deemed severe. Santa Cruz Planning should create 
new erosion control staff positions to help coordinate 
the County's cooperative efforts, but also to conduct 
inspections and enforcement actions as necessary.

SqC-CCCS-
8.1.1.5 Action Step Sediment

Permitting and funding agencies (State, Federal, and local) should evaluate all 
authorized erosion control measures during the winter period. 2 100

CalFire, CDFW, NRCS, 
County of Santa Cruz, Santa 
Cruz RCD, USACE

SqC-CCCS-
8.1.1.6 Action Step Sediment

Work with landowners to assess the effectiveness of erosion control measures 
throughout the winter period. 3 25

CalFire, CDFW, NRCS, 
County of Santa Cruz, Private 
Landowners, Santa Cruz RCD

SqC-CCCS-
8.1.1.7 Action Step Sediment

Locations for sediment catchment basins should be identified, developed and 
maintained, where appropriate. 3 20

CalFire, CalTrans, NRCS, 
County of Santa Cruz 
Department of Public Works, 
Santa Cruz RCD
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SqC-CCCS-
8.1.1.8 Action Step Sediment Location for long-term sediment spoil sites should be identified and developed. 3 10

CalTrans, City of Capitola, 
County of Santa Cruz, NRCS, 
RWQCB

A significant amount of sediment is removed from 
inside ditches and road surfaces during winter months 
due to general erosion and removal of landslides and 
is temporarily deposited in areas with hydraulic 
connectivity to watercourses.  

SqC-CCCS-
8.1.1.9 Action Step Sediment

Promote streamside conservation measures, including conservation easements, 
setbacks, and riparian buffers. 3 50 County, FEMA, NMFS

SqC-CCCS-
8.1.1.10 Action Step Sediment Establish and/or maintain continuous native riparian buffers. 1 100

CalFire, City of Capitola, 
County of Santa Cruz

Stream reaches with a total of 1.5 to 2 bankfull widths 
(on both banks) of healthy native riparian vegetation 
offer the best instream habitat and have the most 
stable banks (Balance Hydrologics 1998).

SqC-CCCS-
8.1.1.11 Action Step Sediment Assess landslide stabilization and sediment source reduction. 3 5 Santa Cruz RCD

Initial efforts should begin in Amaya Creek followed by 
West Branch Soquel and Bates Creeks.  Many 
portions of Soquel Creek are seismically active and 
stabilizing landslide may prove infeasible.

SqC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

SqC-CCCS-
11.1.1.1 Action Step Viability

Conduct periodic, standardized spawning surveys to estimate adult abundance in 
the watershed. 3 100

CDFW, NOAA SWFSC,  
Soquel Water District

Periodic surveys (redd surveys may be the most 
viable survey method in Soquel) are likely the 
preferred alternative in Soquel due to the other adult 
monitoring already occurring in other watersheds in 
the Santa Cruz Mtn. Diversity Stratum. 

SqC-CCCS-
11.1.1.2 Action Step Viability

Develop standardized watershed assessments within sub-watersheds to define 
limiting factors specific to those areas. Encourage all major landowners to develop 
similar assessment methods. 2 100

CalFire, CDFW, County of 
Santa Cruz, NMFS,  Santa 
Cruz RCD, Soquel 
Demonstration State Forest, 
State Parks

Other efforts should include temperature monitoring 
and an effort to evaluate the rate of large wood 
recruitment and retention into Soquel Creek.

SqC-CCCS-
11.1.1.3 Action Step Viability

Implement a long term study project in Soquel Demonstration State Forest to 
demonstrate effective LWD projects to the residents of the Santa Cruz Mountains. 2 10

NOAA SWFSC, Soquel 
Demonstration State Forest

Long - term monitoring should include monitoring of 
juvenile salmonid response to LWD supplementation.

SqC-CCCS-
12.1 Objective Agriculture

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
12.1.1

Recovery 
Action Agriculture Prevent or minimize increased landscape disturbance

SqC-CCCS-
12.1.1.1 Action Step Agriculture

Conserve open space in contiguous landscapes, protect floodplain areas and 
riparian corridors, and develop conservation easements. 2 100

CalFire, FEMA, County of 
Santa Cruz, County of Santa 
Cruz Land Trust, The Nature 
Conservancy

SqC-CCCS-
13.1 Objective

Channel 
Modification

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
13.1.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment of floodplain connectivity (impaired quality and 
extent)

SqC-CCCS-
13.1.1.1 Action Step

Channel 
Modification

For riparian roads, promote road relocation as a preferred alternative to bank 
stabilization. 2 100

CalFire, CalTrans, CDFW, City 
of Capitola, FEMA, NRCS, 
County of Santa Cruz, Santa 
Cruz RCD, Soquel 
Demonstration State Forest, 
State Parks, USACE

Road relocation should be carefully and thoughtfully 
evaluated as an alternative to bank hardening prior to 
designing new bank stabilization measures.  Road 
relocation in some circumstances can result in long 
term cost savings and significant fisheries benefits.

SqC-CCCS-
13.1.2

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
13.1.2.1 Action Step

Channel 
Modification

Evaluate whether proposed stabilization projects will lead to additional instability 
either up- or downstream. 2 100

CalFire, CalTrans, City of 
Capitola, FEMA, NRCS, 
County of Santa Cruz, Santa 
Cruz RCD, USACE

This should be considered a standard practice for all 
individuals, agencies, and companies engaged in 
instream work.  The Soquel watershed consists of 
three distinctive geologic blocks separated by the San 
Andreas and Zayante fault zones (SCCRCD 2003).  
The distribution and activity of the major fault zones 
has contributed to a large number of landslides, which 
have periodically dumped large quantities of sediment 
to the watercourse.  Additionally, shorts periods of net 
sediment aggradation within the stream channel have 
been documented following major floods (SCCRCD 
2003).  In reaction to large sediment input events, 
there is a potential for future bank destabilization due 
to bed aggradation as pulses of sediment move 
through the system.

SqC-CCCS-
13.2 Objective

Channel 
Modification Address the inadequacy of existing regulatory mechanisms

SqC-CCCS-
13.2.1

Recovery 
Action

Channel 
Modification

Prevent or minimize impairment of floodplain connectivity (impaired quality and 
extent)

SqC-CCCS-
13.2.1.1 Action Step

Channel 
Modification Eliminate the use of gabion baskets and undersized rock within the bankfull channel. 2 100

CalFire, CalTrans, City of 
Capitola, FEMA, NRCS, 
County of Santa Cruz 
Department of Public Works, 
Santa Cruz RCD, Soquel 
Demonstration State Forest, 
USACE

SqC-CCCS-
13.2.1.2 Action Step

Channel 
Modification Avoid or minimize the effects of channelization projects on steelhead habitat. 1 100

CDFW, FEMA, NRCS, County 
of Santa Cruz, USACE

SqC-CCCS-
13.2.1.3 Action Step

Channel 
Modification

Modify Federal, State, city and county regulatory and planning  processes to 
minimize new construction of permanent infrastructure that will adversely affect 
watershed processes, particularly within the 100-year flood prone zones in all 
historical CCC steelhead watersheds. 2 10

CalTrans, City of Capitola, 
FEMA, NMFS, County of Santa 
Cruz, USACE

SqC-CCCS-
15.1 Objective

Fire/Fuel 
Management

Address other natural or manmade factors affecting the species continued 
existence

SqC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize increased landscape disturbance

SqC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Establish fire contingency plan developed by experts from CalFire, local fire districts, 
Santa Cruz RCD, and regulatory agencies with expertise in fisheries issues. 3 10

CalFire, County of Santa Cruz, 
Santa Cruz RCD

SqC-CCCS-
15.1.1.2 Action Step

Fire/Fuel 
Management Disseminate fire contingency plan to all local firefighting agencies. 3 10

CalFire, County of Santa Cruz, 
Santa Cruz RCD

SqC-CCCS-
15.1.1.3 Action Step

Fire/Fuel 
Management

Disseminate recommendations from NMFS’ October 9, 2007, jeopardy biological 
opinion on the use of fire retardants and its impacts to salmonids, to local fire fighting 
agencies and CalFire. 3 25

CalFire, Local Fire Agencies, 
NMFS

SqC-CCCS-
15.1.1.4 Action Step

Fire/Fuel 
Management

Identify historical fire frequency, intensities and durations and manage fuel loads in a 
manner consistent with historical parameters. 2 100

CalFire, County of Santa Cruz, 
Santa Cruz RCD

SqC-CCCS-
15.1.1.5 Action Step

Fire/Fuel 
Management

Conduct fuel load monitoring and compare the results to estimated historical fuel 
loads. 3 50

CalFire, County of Santa Cruz, 
Santa Cruz RCD

SqC-CCCS-
15.1.1.6 Action Step

Fire/Fuel 
Management Reassess fire risk every ten years. 3 100 CalFire, County of Santa Cruz

SqC-CCCS-
15.1.1.7 Action Step

Fire/Fuel 
Management

Work with County planners to define future impacts of proposed urban and 
infrastructure development on fire suppression and fuel load buildup. 3 60

CalFire, County of Santa Cruz, 
Private Landowners, Public

SqC-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SqC-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management

Immediately implement appropriate sediment control measures following completion 
of fire suppression while firefighters and equipment are on site. 2 100 CalFire, County of Santa Cruz

SqC-CCCS-
15.1.2.2 Action Step

Fire/Fuel 
Management Avoid use of aerial fire retardants and foams within 300 feet of riparian areas. 2 100 CalFire
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
15.1.3

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize adverse alterations to riparian species composition and 
structure

SqC-CCCS-
15.1.3.1 Action Step

Fire/Fuel 
Management

Review prescribed fire plans to ensure they provide adequate protection for riparian 
corridors. 3 10 CalFire, County of Santa Cruz

SqC-CCCS-
15.1.4

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SqC-CCCS-
15.1.4.1 Action Step

Fire/Fuel 
Management

Develop guidance that directs CalFire and other agencies and organizations using 
fire retardants to conduct an assessment of site conditions following wildfire where 
fire retardants have entered waterways, to evaluate the changes to on site water 
quality and the structure of the biological community. 3 100

CalFire, CDFW, NMFS, County 
of Santa Cruz

SqC-CCCS-
15.2 Objective

Fire/Fuel 
Management Address the inadequacy of existing regulatory mechanisms

SqC-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SqC-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Use non-toxic retardants. Avoid dropping fire retardant into streams. To the 
maximum extent feasible, orient air drops so that the drop goes perpendicular to 
streams as opposed to parallel. 2 100 CalFire

SqC-CCCS-
15.2.1.2 Action Step

Fire/Fuel 
Management

In the event of a wildfire, we recommend CalFire Resource Advisors inform the 
resource agencies for ESA consultation (or technical assistance) about the incident. 3 100

CalFire, CDFW, NMFS, County 
of Santa Cruz, Santa Cruz 
RCD, USEPA, USFWS

The resource agencies can provide guidance 
regarding critical resources in the areas that may be 
impacted by firefighting actions.

SqC-CCCS-
16.1 Objective

Fishing/Collect
ing Address the inadequacy of existing regulatory mechanisms

SqC-CCCS-
16.1.1

Recovery 
Action

Fishing/Collecti
ng Prevent or minimize reduced density, abundance, and diversity

SqC-CCCS-
16.1.1.1 Action Step

Fishing/Collecti
ng Reduce poaching of adult steelhead by increasing law enforcement. 2 100

CDFW Law Enforcement, 
NMFS OLE

Initial focus should be directed towards the East 
Branch of Soquel Creek where steelhead juveniles 
were detected in 2008.  

SqC-CCCS-
16.1.1.2 Action Step

Fishing/Collecti
ng

Work with CDFW to modify the low flow minimum flow closure in Title 14, Section 
8.00(b)(1) of the California Code of Regulations to include Soquel Creek. 2 5 CDFW, NMFS, Public

Low flow closures are needed for Soquel Creek and 
should be based on flow gage information from a 
local watershed.

SqC-CCCS-
16.1.1.3 Action Step

Fishing/Collecti
ng

Work with California Fish and Game Commission to modify the date of opening of 
fishing season to be to at least January 15.  Consideration should be given to 
pushing the entire fishing season back so that the total number of fishing days is not 
reduced significantly. 2 5

California Fish and Game 
Commission, NMFS, Public

SqC-CCCS-
16.1.1.4 Action Step

Fishing/Collecti
ng

Install/construct permanent signs at all major public access points along Soquel 
Creek that clearly identify differences in body morphology of all potentially present 
adult salmonids with color photos (e.g., caudal fin spotting, caudal fork shape, 
coloration of lower jaw, peduncle width, etc.). 2 5

CDFW, CDFW Law 
Enforcement, NMFS OLE

SqC-CCCS-
19.1 Objective Logging

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
19.1.1

Recovery 
Action Logging Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SqC-CCCS-
19.1.1.1 Action Step Logging

Timber harvest planning should evaluate and avoid or minimize adverse impacts to 
offchannel habitats, floodplains, ponds, and oxbows. 1 100

CalFire, CDFW, RPFs, County 
of Santa Cruz, RWQCB

SqC-CCCS-
19.1.2

Recovery 
Action Logging Prevent or minimize impairment to stream hydrology (impaired water flow)

SqC-CCCS-
19.1.2.1 Action Step Logging

Evaluate road surface treatment options to halt or minimize impacts from water 
drafting and diversion during droughts and summer low flow periods. 2 100

CalFire, CDFW, RPFs, County 
of Santa Cruz, SWRCB

SqC-CCCS-
19.1.3

Recovery 
Action Logging

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SqC-CCCS-
19.1.3.1 Action Step Logging

Retain the largest trees in all riparian zones (including intermittent and ephemeral 
streams) for bank stability and long-term wood recruitment. 2 100

CalFire, County of Santa Cruz, 
Private Landowners, Redwood 
Empire, RPFs, Soquel 
Demonstration State Forest

The current Forest Practices Rules require retention 
of a proportion of the largest riparian trees. 
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
19.1.3.2 Action Step Logging

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 10

CalFire, CDFW, County of 
Santa Cruz, Soquel 
Demonstration State Forest, 
State Parks

SqC-CCCS-
19.1.4

Recovery 
Action Logging

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SqC-CCCS-
19.1.4.1 Action Step Logging

Encourage tree retention on the axis of headwall swales.  Any deviations should be 
reviewed and receive written approval by a licensed engineering geologist. 3 100

CalFire, County of Santa Cruz, 
Private Landowners, Redwood 
Forest Foundation, RPFs, 
Soquel Demonstration State 
Forest

SqC-CCCS-
19.1.4.2 Action Step Logging

Protect headwater channels with larger buffers to minimize sediment delivery 
downstream. 3 100

CalFire, CDFW, County of 
Santa Cruz, Private 
Landowners, Redwood Empire, 
RPFs, County of Santa Cruz, 
Soquel Demonstration State 
Forest

SqC-CCCS-
19.1.4.3 Action Step Logging

Wet weather and/or winter operations should be discouraged in areas with high 
erosion potential. 2 100

CalFire, County of Santa Cruz, 
Private Landowners, Redwood 
Empire, RPFs, RWQCB, 
Soquel Demonstration State 
Forest

SqC-CCCS-
19.1.4.4 Action Step Logging

For areas with high or very high erosion hazard, extend the monitoring period and 
upgrade road maintenance for timber operations. 2 100

CalFire, County of Santa Cruz, 
RPFs, County of Santa Cruz

SqC-CCCS-
19.1.4.5 Action Step Logging

After each timber harvest, de-commission all non-essential roads, install effective 
erosion control measures and monitor and maintain erosion control measures and 
proper drainage until the next re-entry 2 100

CalFire, County of Santa Cruz, 
Private Landowners, Redwood 
Empire, RPFs, RWQCB, 
Soquel Demonstration State 
Forest

SqC-CCCS-
19.1.5

Recovery 
Action Logging

Prevent or minimize adverse alterations to riparian species composition and 
structure

SqC-CCCS-
19.1.5.1 Action Step Logging Manage riparian areas for their site potential composition and structure. 2 100

CalFire, CDFW, County of 
Santa Cruz,  Private 
Landowners, Public, Redwood 
Empire, RPFs, County of Santa 
Cruz, Soquel Demonstration 
State Forest, State Parks

SqC-CCCS-
19.1.6

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

SqC-CCCS-
19.1.6.1 Action Step Logging Conserve and manage forestlands for older forest stages. 2 100

CalFire, County of Santa Cruz,  
Private Landowners, Redwood 
Empire, RPFs, Soquel 
Demonstration State Forest

SqC-CCCS-
19.1.6.2 Action Step Logging

Encourage low impact timber harvest techniques such as full-suspension cable 
yarding (to improve canopy cover; reduce sediment input, etc.). 2 25

CalFire, CDFW, County of 
Santa Cruz, RPFs, County of 
Santa Cruz

SqC-CCCS-
19.1.6.3 Action Step Logging

Encourage landowners to implement restoration projects as part of their ongoing 
practices in priority stream reaches, particularly where large woody debris is found 
lacking. 2 100

CalFire, CDFW, County of 
Santa Cruz, Soquel 
Demonstration State Forest

This is an ongoing effort that should be encourage for 
every THP in the Soquel watershed.  Particular focus 
should be directed at THPs directly adjacent to Class 
1 streams.

SqC-CCCS-
19.1.7

Recovery 
Action Logging

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SqC-CCCS-
19.1.7.1 Action Step Logging

To the maximum extent practicable, all roads, landings, and skid trails associated 
with timber operations should be hydrologically disconnected to prevent sediment 
runoff and delivery to streams. 2 100

CalFire, County of Santa Cruz,  
Private Landowners, Redwood 
Empire, RPFs, RWQCB,  
Soquel Demonstration State 
Forest

SqC-CCCS-
19.1.7.2 Action Step Logging Minimize new road construction in riparian zones (< 100 feet). 1 100

CalFire, CDFW,  County of 
Santa Cruz, NMFS, RPFs, 
RWQCB
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Attribute or 

Threat Action Description
Priority 
Number

Action 
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(Years)

SqC-CCCS-
19.1.7.3 Action Step Logging Minimize road construction near headwater channels. 2 100

CalFire, County of Santa Cruz, 
Private Landowners, Redwood 
Empire, RPFs, RWQCB, 
Soquel Demonstration State 
Forest

SqC-CCCS-
19.1.7.4 Action Step Logging See Roads and Railroads for additional recommendations.
SqC-CCCS-
19.1.8

Recovery 
Action Logging Prevent or minimize impairment to water quality (impaired stream temperature)

SqC-CCCS-
19.1.8.1 Action Step Logging

Encourage wider riparian buffer zones in areas where stream temperatures or 
riparian canopy are found limiting. 3 100

CalFire, County of Santa Cruz,  
Private Landowners, Redwood 
Empire, RPFs, RWQCB, 
Soquel Demonstration State 
Forest

Wider riparian zones are critical to maintaining water 
temperature in Soquel Creek.  Lower Soquel is 
temperature impaired for CCC steelhead during the 
summer low flow season.  However canopy, while an 
important determinant in water temperature 
conditions, is likely a secondary factor when 
compared to the magnitude of temperature impacts 
resulting from surface and ground water diversions in 
the watershed.

SqC-CCCS-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
SqC-CCCS-
19.2.1

Recovery 
Action Logging Prevent or minimize increased landscape disturbance

SqC-CCCS-
19.2.1.1 Action Step Logging

Encourage a watershed-wide HCP/GCP/Natural Community Conservation Plan or 
other procedures for multiple forest landowners within the Soquel Creek watershed 
to pool resources as a means to facilitate long-term survival and recovery for 
steelhead and their habitat. 3 30

CDFW, City of Capitola, 
County of Santa Cruz, NMFS, 
Private Landowners, County of 
Santa Cruz Land Trust, Soquel 
Creek Water District, Soquel 
Demonstration State Forest, 
State Parks, USFWS

The HCP should not exceed 30 years in duration and 
should focus on the larger landowners and water 
diverters.  HCPs can be developed for multiple 
landowners engaged in multiple (otherwise legal) 
practices. 

SqC-CCCS-
19.2.1.2 Action Step Logging

Encourage timber landowners to implement restoration projects as part of their 
ongoing timber management practices in high priority stream reaches where large 
woody material is deficient. 2 100

CalFire, CDFW, County of 
Santa Cruz, Private 
Landowners, Redwood Empire, 
Soquel Demonstration State 
Forest

SqC-CCCS-
19.2.1.3 Action Step Logging

Support the County of Santa Cruz in continuing to prevent and discourage the 
rezoning of Timber Production Zone (TPZ) land to other uses.  2 100 County of Santa Cruz

A significant portion of the watershed consists of 
small rural residential ownership parcels.  Rural 
residential development is generally deleterious to 
watershed processes.

SqC-CCCS-
19.2.1.4 Action Step Logging

Establish greater oversight and post-harvest monitoring by the permitting agency for 
operations within steelhead areas. 2 20

CalFire, CDFW, NMFS, 
RWQCB, County of Santa 
Cruz

Initial focus should be directed towards proposed 
harvest plans in the East Branch of Soquel Creek.

SqC-CCCS-
19.2.1.5 Action Step Logging

Erosion control measures and road maintenance should be maintained during the 
entire period between re-entries. 2 100

CalFire, CDFW, County of 
Santa Cruz, Redwood Empire, 
RPFs, RWQCB

SqC-CCCS-
19.2.1.6 Action Step Logging

Work with CalFire and the county to review "fire-safe" exemptions to prevent illegal 
conversions, riparian corridor impacts and other watershed impacts. 2 100

CalFire, CDFW,  County of 
Santa Cruz, NMFS

SqC-CCCS-
19.2.2

Recovery 
Action Logging Prevent or minimize impairment to water quality (impaired stream temperature)

SqC-CCCS-
19.2.2.1 Action Step Logging Increase buffer widths on Class II streams. 2 10

Board of Forestry, CalFire, 
County of Santa Cruz, Private 
Landowners, RPFs, RWQCB

Increasing buffer width (to be consistent with CFPR 
standards throughout the rest of the CCC DPS) to a 
30 foot no-harvest buffer will ensure water 
temperatures are protected to downstream reaches 
critical for steelhead rearing.

SqC-CCCS-
20.1 Objective Mining

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
20.1.1

Recovery 
Action Mining

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)
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Number
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SqC-CCCS-
20.1.1.1 Action Step Mining Monitor quarry operations to ensure compliance with County and State policies. 2 100

RWQCB, County of Santa 
Cruz

Mining was considered a potential future threat due to 
existing sediment controls potentially failing during a 
major storm event.  Only one quarry is present in the 
watershed, but its configuration and proximity to the 
East Branch Soquel Creek appears to place the 
stream channel at risk for major sediment input if 
containment devices should fail. Particular focus 
should be directed at water retention facilities and 
check dams during periods of high rainfall to ensure 
proper operation and that no unauthorized 
occurrences of turbidity or sediment input enter fish 
bearing watercourses.

SqC-CCCS-
20.1.1.2 Action Step Mining

Tailings, settling ponds, and other attributes of mining should be secured to ensure 
sediment, toxins, and other deleterious substances do not enter streams through 
either direct runoff or subsurface flow. 2 100

CDFW, County of Santa Cruz, 
Quarry Operator, RWQCB, 

The Olive Springs Quarry should be monitored to 
ensure it remains in full compliance with its NPDES 
permit obligations.

SqC-CCCS-
20.1.1.3 Action Step Mining

Active and future mining areas should be located in areas where operations will not 
result in any changes to downstream water quality, including changes in turbidity, pH, 
temperature, and rate of sedimentation. 3 100 RWQCB

SqC-CCCS-
20.1.1.4 Action Step Mining

All abandoned mining areas should comport to the requirements of the Surface Mine 
Control and Reclamation Act. 3 100

California Department of Mines 
and Geology, Quarry Operator, 
RWQCB

SqC-CCCS-
20.1.2

Recovery 
Action Mining

Prevent or minimize adverse alterations to riparian species composition and 
structure

SqC-CCCS-
20.1.2.1 Action Step Mining

Save topsoil during mining operations to preserve the natural growth medium for 
plants that will be used to revegetate spoils. 3 100

California Department of Mines 
and Geology

SqC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to stream hydrology (impaired water flow)

SqC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Develop an incentive program for a roof runoff collection system for detaining runoff 
and providing for landscape irrigation. 3 10

County of Santa Cruz, Santa 
Cruz RCD, Soquel Creek 
Water District

SqC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Incorporate rain harvesting, storm-water wetland catchment basins, and pervious 
surfaces into existing and new development. 2 100

City of Capitola, Private 
Landowners, County of Santa 
Cruz, Santa Cruz RCD

Existing areas where impervious parking lots could be 
modified in the future include the parking lots in the 
Nob Hill Shopping Center in Soquel Village, Auto Row 
and the shopping center on upper 41st Avenue.

SqC-CCCS-
22.1.1.3 Action Step

Residential/
Commercial 
Development

Disperse discharge from new or upgraded commercial and residential areas into a 
spatially distributed network rather than a few point discharges, which can result in 
locally severe erosion and disruption of riparian vegetation and instream habitat. 3 100

City of Capitola, Private 
Landowners, County of Santa 
Cruz

SqC-CCCS-
22.1.2

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SqC-CCCS-
22.1.2.1 Action Step

Residential/
Commercial 
Development

Maintain intact and properly functioning riparian buffers to filter and prevent fine 
sediment input from entering streams. 2 100

City of Capitola, Private 
Landowners, RWQCB, County 
of Santa Cruz

SqC-CCCS-
22.1.2.2 Action Step

Residential/
Commercial 
Development

Minimize sedimentation from existing and future commercial and urban/residential 
development. 2 100

City of Capitola, Private 
Landowners, RWQCB, County 
of Santa Cruz

SqC-CCCS-
22.1.2.3 Action Step

Residential/
Commercial 
Development

Design new developments to minimize unstable slopes, and to avoid wetlands areas 
of high habitat value. 2 100

CalTrans, City of Capitola, 
Private Landowners, RWQCB, 
County of Santa Cruz

SqC-CCCS-
22.1.3

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)
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SqC-CCCS-
22.1.3.1 Action Step

Residential/
Commercial 
Development

Encourage Santa Cruz to develop property easement acquisition funds and acquire 
grant monies to purchase eroding private properties in riparian corridors or 
properties subject to frequent flooding though a buyout program. 3 20

FEMA, Private Landowners, 
County of Santa Cruz, County 
of Santa Cruz Land Trust

SqC-CCCS-
22.1.3.2 Action Step

Residential/
Commercial 
Development

New development design should allow streams to meander in historical patterns.  
The riparian zones and their floodplains or channels migration zones should be 
avoided to avert future bank erosion controls projects. 1 100

City of Capitola, FEMA, Private 
Landowners, Public, RWQCB, 
County of Santa Cruz, USACE

SqC-CCCS-
22.1.3.3 Action Step

Residential/
Commercial 
Development

Encourage establishment of conservation easements on floodplain habitat in key 
stream reaches. 1 100

CalTrans, CDFW, County of 
Santa Cruz Land Trust, 
USACE

SqC-CCCS-
22.1.4

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

SqC-CCCS-
22.1.4.1 Action Step

Residential/
Commercial 
Development

Assess efficacy and necessity of ongoing stream maintenance practices and avoid, 
minimize and/or mitigate their impacts to rearing and migrating CCC steelhead. 2 5

CDFW, FEMA, NMFS, County 
of Santa Cruz, USACE

The purpose of this recommendation is to ensure that 
any stream maintenance that continues to occur is not 
the result of the legacy of past management practices 
but is in fact occurring for a demonstrable benefit to 
public/private property.  Actions that have no or 
minimal benefit to public/private property should be 
discontinued. 

SqC-CCCS-
22.1.4.2 Action Step

Residential/
Commercial 
Development

Encourage the use of native vegetation in new landscaping to reduce the need for 
watering and application of herbicides, pesticides, and fertilizers. 3 100

City of Capitola, Santa Cruz 
RCD, Soquel Creek Water 
District

SqC-CCCS-
22.1.4.3 Action Step

Residential/
Commercial 
Development Remove non-native riparian vegetation via thinning and removal programs. 3 20

City of Capitola, Private 
Landowners, Santa Cruz RCD

Non native vegetation is most problematic in the 
urbanized lower reaches of Soquel Creek.

SqC-CCCS-
22.1.4.4 Action Step

Residential/
Commercial 
Development Maintain current riparian buffers, and setbacks 3 100 County of Santa Cruz, FEMA

SqC-CCCS-
22.1.4.5 Action Step

Residential/
Commercial 
Development

Focus initial enforcement efforts on the West Branch of Soquel Creek where riparian 
trees and instream woods are being removed without appropriate authorization. 2 20

CDFW, County of Santa Cruz, 
NMFS OLE

Unauthorized removal of instream structure is 
reportedly occurring from the efforts of landowners 
adjacent to the West Branch of Soquel.  Removal 
perpetuates degraded conditions.

SqC-CCCS-
22.1.5

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

SqC-CCCS-
22.1.5.1 Action Step

Residential/
Commercial 
Development

Encourage infill and high density developments over dispersal of low density rural 
residential in undeveloped areas. 2 100

City of Capitola, County of 
Santa Cruz

SqC-CCCS-
22.1.5.2 Action Step

Residential/
Commercial 
Development

Identify areas at high risk of conversion, and develop incentives and alternatives for 
landowners that discourage conversion. 2 100

City of Capitola, County of 
Santa Cruz

SqC-CCCS-
22.1.5.3 Action Step

Residential/
Commercial 
Development

Improve education and awareness of agencies, landowners and the public regarding 
salmonid protection and habitat requirements. 3 25

City of Capitola, County of 
Santa Cruz, Santa Cruz RCD

SqC-CCCS-
22.1.5.4 Action Step

Residential/
Commercial 
Development

Focus education efforts through workshops, outreach to stream side landowners, 
and schools. 2 20

County of Santa Cruz, Santa 
Cruz RCD

Use of existing education materials should reduce 
overall costs.

SqC-CCCS-
22.1.6

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize reduced density, abundance, and diversity

SqC-CCCS-
22.1.6.1 Action Step

Residential/
Commercial 
Development

Design and implement education programs to promote public awareness of salmonid 
habitats within urban creek settings and life history requirements. 2 10

City of Capitola, County of 
Santa Cruz, Santa Cruz RCD

Education programs could consist of fliers, 
workshops, public service announcements, etc.  
Some of these materials have been developed by the 
Santa Cruz RCD and County of Santa Cruz and 
should be used in initial efforts to promote public 
awareness.

SqC-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms
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Soquel Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize adverse alterations to riparian species composition and 
structure

SqC-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development

Encourage county and city planning departments to designate special assessment 
districts for properties with infrastructure located in high risk flood prone zones.  
Revenue generated should be used to raise or relocate infrastructure away from 
high risk flood zones. 3 10

CDFW, City of Capitola, 
County of Santa Cruz, NMFS

SqC-CCCS-
22.2.1.2 Action Step

Residential/
Commercial 
Development

Encourage Santa Cruz County to improve riparian ordinances to be more protective 
of watershed processes in regard to pre-existing development and allowances for 
riparian exemptions. 2 5

CDFW, County of Santa Cruz, 
NMFS

Santa Cruz County should develop incentives to 
promote private landowners to pull back from riparian 
zones.  Exemption process for riparian development 
should be made more stringent.

SqC-CCCS-
22.2.2

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to watershed hydrology

SqC-CCCS-
22.2.2.1 Action Step

Residential/
Commercial 
Development

Support the development and implementation of regulations for activities that 
adversely impact groundwater recharge. 2 10

County of Santa Cruz, Soquel 
Creek Water District

SqC-CCCS-
22.2.2.2 Action Step

Residential/
Commercial 
Development

New development in all historical CCC steelhead watersheds should minimize storm-
water runoff, changes in duration, or magnitude of peak flow. 2 100

RWQCB, County of Santa 
Cruz, USACE, USEPA

SqC-CCCS-
22.2.2.3 Action Step

Residential/
Commercial 
Development In rural areas, encourage and/or require on site detention and retention of spoils. 2 20

RWQCB, County of Santa 
Cruz, Santa Cruz RCD

SqC-CCCS-
22.2.2.4 Action Step

Residential/
Commercial 
Development

Encourage the State Division of Water Rights to evaluate water rights compliance in 
all sub-watersheds where new development is proposed. 1 100 County of Santa Cruz, SWRCB

SqC-CCCS-
22.2.3

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize increased landscape disturbance

SqC-CCCS-
22.2.3.1 Action Step

Residential/
Commercial 
Development Enforce existing building permit programs to minimize unpermitted construction. 3 100 County of Santa Cruz

SqC-CCCS-
22.2.3.2 Action Step

Residential/
Commercial 
Development

Minimize rate, and subsequent adverse affects, of land conversion to residential and 
commercial development. 3 100 County of Santa Cruz

SqC-CCCS-
22.2.3.3 Action Step

Residential/
Commercial 
Development

Discourage Counties from rezoning forestlands to rural residential or other land uses 
(e.g., vineyards). 3 100 County of Santa Cruz

SqC-CCCS-
22.2.3.4 Action Step

Residential/
Commercial 
Development

Discourage home building or other incompatible land use in areas identified as 
timber production zones (TPZ). 2 100 CalFire, County of Santa Cruz

SqC-CCCS-
22.2.4

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

SqC-CCCS-
22.2.4.1 Action Step

Residential/
Commercial 
Development

Santa Cruz County should continue policies that discourage new construction in 
undeveloped areas within the 100-year flood prone zones. 2 100 County of Santa Cruz

Remaining undeveloped floodplains provide critical 
high water refugia for listed salmonids.  These 
habitats are typically converted to landuses 
incompatible with salmonid life history requisites.

SqC-CCCS-
22.2.4.2 Action Step

Residential/
Commercial 
Development

Modify all County General Plans to eliminate provisions allowing new construction in 
undeveloped areas within the 100-year flood prone zones in all historical CCC 
steelhead watersheds. 2 10 County of Santa Cruz

The County of Santa Cruz currently prohibits new 
development in 100 year floodplains and riparian 
zones.

SqC-CCCS-
22.2.4.3 Action Step

Residential/
Commercial 
Development Minimize redevelopment within the 100 year floodplain. 2 100 County of Santa Cruz

The County of Santa Cruz currently prohibits new 
development in 100 year floodplains and riparian 
zones.  The prohibition should be expanded to include 
upgrades, additions, and in some situations, bank 
protection.

SqC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (impaired 
water gravel quality and quantity)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 2 100

CalFire, California Department 
of Mines and Geology, 
CalTrans, CDFW, City of 
Capitola, NRCS, Redwood 
Empire, RWQCB, County of 
Santa Cruz, Santa Cruz RCD, 
Soquel Demonstration State 
Forest, State Parks

SqC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. Begin with a road survey 
focused on inner gorge roads followed by roads in other settings. 2 15

County of Santa Cruz, Santa 
Cruz RCD

Many roads are poorly situated, constructed, and 
improperly maintained.  Chronic fine sediment 
production decreases as the roads become 
vegetated, roads can deteriorate with age, becoming 
more susceptible to many forms of erosion, including 
culvert plugging and subsequent stream crossing 
failure, stream diversion and gullying, as well as 
failure of both road and landing fills (Environmental 
Science Associates 2004).  Legacy roads from past 
logging activity, having been adopted as year-round 
roads and recreational trails, continue to impact the 
Soquel watershed.  On many roads, located on both 
public and private lands, periodic maintenance occurs 
without any attempt to address chronic, localized 
erosion problems.  In these circumstances, grading 
poorly drained roads and repairing failed fills and 
stream crossings can continue, and even exacerbate, 
the rate of fine sediment delivery into streams.  
Additionally, paved and unpaved roads parallel many 
of the waterways within Soquel Creek, likely 
constraining natural channel migration.  

SqC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Develop a private road improvement fund to share costs and encourage private road 
associations to upgrade poorly constructed or improperly located roads. 3 30

City of Capitola, RWQCB, 
County of Santa Cruz, Santa 
Cruz RCD

SqC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Evaluate and remove roadside berms that lead to increased runoff velocities and 
result in increased sediment discharge. 3 20

CalFire, Private Landowners, 
County of Santa Cruz, Santa 
Cruz RCD

SqC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Prioritize decommissioning of riparian road systems and/or upgrade roads (and skid 
trails on forestlands) that deliver sediment into adjacent watercourses. 3 20

CalFire, CalTrans, NRCS, 
Private Landowners, Redwood 
Empire, RWQCB, County of 
Santa Cruz, County of Santa 
Cruz Land Trust, Santa Cruz 
RCD, Soquel Demonstration 
State Forest, State Parks

The most likely candidates for this recommendation 
include roads on State Parks, private timberlands, 
and Soquel Demonstration State Forest.  Mainline 
public roads, although a major issue, are unlikely to 
be decommissioned due to common infrastructure 
and high property acquisition expense.

SqC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

Install and maintain adequate energy dissipaters for culverts and other drainage pipe 
outlets where needed. 3 20

CalFire, City of Capitola, 
County of Santa Cruz

SqC-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Evaluate two stream crossings for their potential to impair natural geomorphic 
processes.  Replace or retrofit crossings to achieve more natural conditions that 
meet sediment transport goals. 3 5

CalFire, City of Capitola, 
County of Santa Cruz, NRCS, 
Redwood Empire, RWQCB, 
County of Santa Cruz, Soquel 
Demonstration State Forest, 
State Parks

Encourage Soquel Demonstration State Forest to 
install a bridge or decommission a wet ford crossing 
on East Branch Soquel.  Cost for providing 
passage.Encourage County of Santa Cruz to 
replace the existing Redwood Lodge Road culvert on 
West Branch Soquel with a new bridge. 

SqC-CCCS-
23.1.1.8 Action Step

Roads/Railroad
s

Educate road associations and informal road maintenance collectives regarding the 
benefit of integrating into the Santa Cruz County Service Area process. 2 5 County of Santa Cruz
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
23.1.1.9 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 20 years, prioritizing high risk 
areas in historical habitats or steelhead watersheds. 3 20

CalFire, NRCS, Santa Cruz 
RCD

This action should carefully balance impacts of 
riparian roads, future risks, and juxtaposition to 
important spawning and rearing areas.  Although 
ambitious, this recommendation, by focusing on 
infrequently used and infrequently maintained high 
risk areas; should be considered a realistic goal with 
long-term benefits.  Areas targeted will most likely 
included unsurfaced and infrequently used roads in 
the upper portion of the Soquel watershed.  
Indiscriminate road density reduction should be 
avoided so as not to preclude inhibiting future road 
realignments that could also effectively reduce 
sediment delivery.

SqC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to watershed hydrology

SqC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Size culverts to accommodate flashy, debris-laden flows and maintain trash racks to 
prevent culvert plugging and subsequent road failure. 2 100

CalFire, City of Capitola, 
Private Landowners, Redwood 
Empire, County of Santa Cruz, 
Soquel Demonstration State 
Forest, State Parks

SqC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

SqC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Evaluate SCCRCD (2003) recommendations for passage improvements and 
prioritize accordingly. 2 10

County of Santa Cruz, Santa 
Cruz RCD, USACE

Locations that impede wood movement in addition to 
salmonid movement should be considered a high 
priority for remediation.

SqC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 3 100

CalFire, CalTrans, City of 
Capitola, NRCS, Redwood 
Empire, RWQCB, County of 
Santa Cruz, Soquel 
Demonstration State Forest, 
USACE

SqC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Educate county policy staff and Board of Supervisors on the benefits of railcar 
bridges for use on private lands. 3 5

CalFire, County of Santa Cruz, 
NMFS

SqC-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

SqC-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s

Encourage ongoing implementation of the County of Santa Cruz's Integrated 
Vegetation Management Plan for Roads Near Perennial Waters regarding roadside 
maintenance activities to discourage or eliminate unwanted vegetation and promote 
desirable (native) vegetation. 2 100

CDFW, County of Santa Cruz, 
NMFS

SqC-CCCS-
23.1.5

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

SqC-CCCS-
23.1.5.1 Action Step

Roads/Railroad
s

Conduct a road survey beginning with inner gorge roads in sandy soils followed by 
roads in other settings. 3 20 NRCS, Santa Cruz RCD

SqC-CCCS-
23.1.5.2 Action Step

Roads/Railroad
s Encourage RCD or NRCS to conduct private road assessments. 2 10

CDFW, NMFS, NRCS, Santa 
Cruz RCD

SqC-CCCS-
23.1.5.3 Action Step

Roads/Railroad
s

Document and improve THP access roads. The use of existing multiple-use roads to 
access THP parcels is common. This presents an opportunity to document existing 
conditions on private roads to improve the road database and for upgrading deficient 
roads. 3 100

CalFire, Private Landowners, 
Redwood Empire, Soquel 
Demonstration State Forest

SqC-CCCS-
23.1.5.4 Action Step

Roads/Railroad
s

Encourage all permanent and year-round access roads beyond the THP parcel be 
surfaced after harvest completion with base rock and road gravel, asphalt, or 
chipseal, as appropriate. 3 100

CalFire, Private Landowners, 
RWQCB, County of Santa 
Cruz, Soquel Demonstration 
State Forest

SqC-CCCS-
23.1.5.5 Action Step

Roads/Railroad
s

Promote and expand the Rural Roads Program to individual and landowner 
associations. 2 10 Santa Cruz RCD

Initial efforts should be focused on road networks in 
high risk areas and in areas with high rates of ongoing 
sediment delivery to important spawning and rearing 
areas.

SqC-CCCS-
23.1.5.6 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 2 5 County of Santa Cruz

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Soquel Creek 1182



Soquel Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
23.1.6

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

SqC-CCCS-
23.1.6.1 Action Step

Roads/Railroad
s

Conduct outreach and education regarding the adverse effects of roads, and the 
types of best management practices protective of salmonids. 3 25

City of Capitola, County of 
Santa Cruz Department of 
Public Works, Santa Cruz 
RCD, Soquel Demonstration 
State Forest

SqC-CCCS-
23.1.6.2 Action Step

Roads/Railroad
s

Continue education of Caltrans, County road engineers, and County maintenance 
staff regarding watershed processes and the adverse effects of improper road 
construction and maintenance on salmonids and their habitats. 2 100

City of Capitola, County of 
Santa Cruz Department of 
Public Works, Santa Cruz 
RCD, Soquel Demonstration 
State Forest

SqC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

SqC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (impaired 
water gravel quality and quantity)

SqC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Encourage Redwood Empire and State Parks to address wetted road crossings and 
sediment runoff from their riparian roads located on Hinckley Creek, tributary to East 
Branch Soquel. 2 5

Redwood Empire, County of 
Santa Cruz, State Parks

This road is used by residents in an inholding on 
Hinckley Creek and is a significant source of fine 
sediment input into a reach of stream close to where 
steelhead are found.  The sediment should be 
stabilized within five years.  Ultimately, this road 
should be closed and decommissioned. 

SqC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Licensed engineering geologists should review and approve grading on inner gorge 
slopes. 3 100

CalFire, California Geological 
Survey, CalTrans, NRCS, 
Private Landowners, County of 
Santa Cruz Department of 
Public Works, Soquel 
Demonstration State Forest, 
State Parks

SqC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Improve enforcement of Erosion Control Ordinance for private roads. The current 
Santa Cruz Erosion Control Ordinance has provisions requiring the responsible 
parties to repair and alleviate erosion problems that are deemed severe. Santa Cruz 
Planning should create new erosion control staff positions to help coordinate the 
County's cooperative efforts, but also to conduct inspections and enforcement 
actions as necessary. 2 10 County of Santa Cruz

SqC-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s

Close unauthorized (pioneer) trails and conduct appropriate decommissioning 
practices. Hydrologically disconnect trails from associated waterways. 3 20

Private Landowners, Santa 
Cruz RCD, Soquel 
Demonstration State Forest, 
State Parks

SqC-CCCS-
23.2.1.5 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  Hydrologically disconnect roads where 
appropriate. 2 100

NRCS, Private Landowners, 
County of Santa Cruz, Santa 
Cruz RCD

Inadequate road maintenance practices is most 
problematic on rural residential road networks, 
particularly those not subject to forest practice rules 
performance standards.

SqC-CCCS-
23.2.1.6 Action Step

Roads/Railroad
s

Encourage appropriate restrictions for winter use of unsurfaced roads along rural 
utility easements; and establish best management practices for clearance within 
riparian corridors. 2 100

CalFire, PG&E, County of 
Santa Cruz

SqC-CCCS-
23.2.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

SqC-CCCS-
23.2.2.1 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 1 20

CalFire, CalTrans, City of 
Capitola, NRCS, RWQCB, 
County of Santa Cruz

SqC-CCCS-
23.2.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

SqC-CCCS-
23.2.3.1 Action Step

Roads/Railroad
s

Amend County ordinances that discourage the use of inexpensive railcar bridges in 
favor of culverts. 2 20 CalTrans, County, NMFS

SqC-CCCS-
23.2.4

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)
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CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
23.2.4.1 Action Step

Roads/Railroad
s

Reduce sediment sources from road networks, maintenance activities, and other 
actions that deliver sediment to stream channels through improved, or new, laws and 
policies, and/or enforcement of existing laws and policies. 2 30

CalFire, CalTrans, City of 
Capitola, County of Santa Cruz 
Department of Public Works

SqC-CCCS-
23.2.4.2 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 2 20

CalFire, CalTrans, City of 
Capitola, County of Santa Cruz 
Department of Public Works

SqC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

SqC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns

Prevent or minimize impairment to habitat complexity (reduced large wood and/or 
shelter)

SqC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Work with local governments to incorporate protection of CCC steelhead in any flood 
management activity . 2 100

City of Capitola, County of 
Santa Cruz, USACE Action is considered In-Kind

SqC-CCCS-
24.1.2

Recovery 
Action

Severe 
Weather 
Patterns

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SqC-CCCS-
24.1.2.1 Action Step

Severe 
Weather 
Patterns

Protect high-risk shallow-seated landslide areas and surfaces prone to erosion from 
being mobilized by intense storm events. 2 100

CalFire, City of Capitola, 
County of Santa Cruz, Santa 
Cruz RCD, USACE

Concentrated rainfall and extreme flood events could 
increase sediment input into Soquel Creek and 
tributaries from upslope locations.  Much of the 
watershed is comprised of steep topography in 
erodible geology, which has led to frequent landslides.  
Accumulated fine sediment within the stream channel 
from upslope landslides has likely adversely impacted 
salmonid spawning and rearing habitats.  Improved 
land-use practices will likely lower sediment yield 
rates following future flooding events.  However, 
much of the watershed is considered impaired and 
additional flooding events could slow the recovery 
rate of instream habitat conditions.  Assessment 
should identify protective measures for high-risk 
shallow-seeded landslides.

SqC-CCCS-
24.1.3

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

SqC-CCCS-
24.1.3.1 Action Step

Severe 
Weather 
Patterns

Agencies and landowners should develop contingencies for drought conditions in a 
manner compatible with CCC steelhead recovery needs. 2 10

Private Landowners, County of 
Santa Cruz, Soquel Creek 
Water District, SWRCB

Current demand for water exceeds the safe yield of 
local aquifers and is in danger of seawater 
contamination.  Severe drought, particularly if 
occurring over a period of two or more years, would 
likely reduce flows significantly throughout the 
watershed, which would reduce overall salmonid 
abundance and compromise steelhead recovery 
goals.

SqC-CCCS-
24.1.3.2 Action Step

Severe 
Weather 
Patterns

CDFW, SWRCB, RWQCB, CalFire, and other agencies and landowners, in 
cooperation with NMFS, should evaluate the rate and volume of water drafting for 
dust control in streams or tributaries and where appropriate, minimize water 
withdrawals that could impact steelhead during droughts. 3 20

CalFire, CDFW,  Private 
Landowners, RWQCB, 
SWRCB

These agencies should consider existing regulations 
or other mechanisms when evaluating alternatives to 
water as a dust palliative (including EPA-certified 
compounds) that are consistent with maintaining or 
improving water quality.

SqC-CCCS-
24.1.4

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize reduced density, abundance, and diversity

SqC-CCCS-
24.1.4.1 Action Step

Severe 
Weather 
Patterns

Increase enforcement patrols by CDFW and NMFS OLE in sensitive spawning and 
rearing areas. 2 10

CDFW Law Enforcement, 
NMFS OLE

SqC-CCCS-
24.2 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence
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Soquel Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to the estuary (impaired quality and extent)

SqC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Design estuary restoration projects to include subtidal habitats and natural 
bioengineering techniques that buffer wave action and increase sediment deposition 
to minimize shoreline and wetland erosion. 3 100

CA Coastal Commission, City 
of Capitola, County of Santa 
Cruz, Santa Cruz RCD

SqC-CCCS-
24.2.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

SqC-CCCS-
24.2.2.1 Action Step

Severe 
Weather 
Patterns

Implement water conservation strategies that provide for drought contingencies 
without relying on interception of surface flows or groundwater depletion. 2 100

NRCS, Private Landowners, 
County of Santa Cruz, Santa 
Cruz RCD

SqC-CCCS-
24.2.2.2 Action Step

Severe 
Weather 
Patterns

If predicted flows are below a level considered critical to maintain viable rearing 
habitat for salmonids, measures to reduce water consumption should be initiated by 
municipal water suppliers and other users in the watershed through conservation 
programs. 2 10

City of Capitola, NRCS, 
SWRCB

SqC-CCCS-
24.2.2.3 Action Step

Severe 
Weather 
Patterns

Work with water managers on regulated streams to assure adequate and proper 
consideration is given to fish needs. Develop agreements, which will minimize water-
use conflicts and impacts on fish and wildlife resources during drought conditions. 2 10

CDFW, NMFS, Soquel 
Demonstration State Forest, 
SWRCB

SqC-CCCS-
24.2.3

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize reduced density, abundance, and diversity

SqC-CCCS-
24.2.3.1 Action Step

Severe 
Weather 
Patterns

Coordinate protection measures and develop rules for augmenting water supplies 
and mitigating the effects of drought on salmonids. 3 20

CDFW, City of Capitola, 
NMFS, RWQCB, SWRCB

SqC-CCCS-
24.2.3.2 Action Step

Severe 
Weather 
Patterns

Work with CDFW, County of Santa Cruz, municipalities, and knowledgeable 
biologists to develop emergency rules (i.e. flood, fire, drought) and adopt 
implementation agreements that will allow operations to continue and protect critical 
steelhead lifestages. 2 5

CDFW, City of Capitola, 
NMFS, NRCS, Private 
Landowners, RWQCB, County 
of Santa Cruz, County of Santa 
Cruz Parks and Cultural 
Resources, Soquel 
Demonstration State Forest, 
State Parks, SWRCB, USFWS

SqC-CCCS-
24.2.4

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to passage and migration

SqC-CCCS-
24.2.4.1 Action Step

Severe 
Weather 
Patterns

Maintain adult passage through the lower mainstem critical riffle areas during 
extreme droughts. 2 100 CDFW, NMFS

It is anticipated this would be a rare circumstance that 
would only be necessary under extreme low flow 
conditions and adequate spawning and rearing flows 
are available upstream.  It is anticipated this type of 
action would only be necessary one or two times over 
the 100 year recovery horizon.  Alley (2003) identified 
five critical riffles and believed these areas were a 
high priority.

SqC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SqC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to the estuary (impaired quality and extent)

SqC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Review current and future water diversions (surface and groundwater) to minimize 
impairment of water quality conditions (primarily water temperature) for rearing 
juvenile salmonids. 2 50

Private Landowners, RWQCB, 
SWRCB, Soquel Creek Water 
District

SqC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)
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Soquel Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/
Impoundment

Develop water education programs to reduce water use directed at both municipal 
water users and those with riparian and appropriative water rights. 2 5

City of Capitola, County of 
Santa Cruz, Santa Cruz RCD, 
Soquel Creek Water District, 
SWRCB

SqC-CCCS-
25.1.2.2 Action Step

Water 
Diversion/
Impoundment

Work with partners in East Branch Soquel Creek and lower mainstem to identify, 
evaluate and modify diversions that may impact rearing habitat quality including 
dewatering during drought years. 1 10

NRCS, Santa Cruz RCD, 
SWRCB

SqC-CCCS-
25.1.2.3 Action Step

Water 
Diversion/
Impoundment

Coordinate timing of water diversions to minimize the likelihood of fish stranding and 
stream dewatering. 2 100

Private Landowners, Santa 
Cruz RCD, Soquel Creek 
Water District, SWRCB

SqC-CCCS-
25.1.2.4 Action Step

Water 
Diversion/
Impoundment

Install passive flow bypass devices designed to allow diversion of water only when 
minimum streamflow requirements are exceeded. 2 20

CDFW, Private Landowners, 
Santa Cruz RCD, SWRCB

CDFW should review diversions during periodic 
streambed alteration agreement updates and request 
installation of passive diversion devices where 
appropriate and feasible.

SqC-CCCS-
25.1.2.5 Action Step

Water 
Diversion/
Impoundment

Encourage programs and entrepreneurial efforts by private organizations to 
purchase easements on water rights for maintenance of adequate surface flows. 2 20

NRCS, County of Santa Cruz, 
County of Santa Cruz Land 
Trust, Soquel Creek Water 
District, SWRCB

SqC-CCCS-
25.1.2.6 Action Step

Water 
Diversion/
Impoundment

Encourage riparian water users that were assigned Class 2 water rights at the time 
of the adjudication to lease or sell their water right portion to the City of Capitola. 3 20

CDFW, City of Capitola, 
Private Landowners, SWRCB

Based on claimed or estimated use at the time of the 
Soquel adjudication, the SWRCB assigned four 
classes of water right.  The right assignment 
describes the user's maximum daily use in each of 
the four classes.  The water desired in each class of 
user must be fully satisfied before water may be 
apportioned to the next higher numbered class.  
Within the riparian use classes, Classes 1,2, and 4, 
water is to be simultaneously shared among all the 
users of that class in proportion to the user's allotment 
in that class.  This implies that if there is insufficient 
water to satisfy everyone's right a determination must 
be made of how much water is available.  Riparian 
users with a Class 2 water right could release their 
water right to Capitola for protection of fish per 
California Water code section 1707.  This would 
protect fish habitat by protecting streamflow leading to 
the lagoon and inflow into the lagoon. 

SqC-CCCS-
25.1.2.7 Action Step

Water 
Diversion/
Impoundment

The Soquel Creek Water District should evaluate and, where feasible, implement the 
use of recycled waste water as a supplemental supply for irrigation and groundwater 
recharge.  1 10

City of Capitola, Public, 
RWQCB, Soquel Creek Water 
District, SWRCB

Use and recharging of recycled waste water would 
lead to reduced groundwater pumping which in turn 
could result in increased base flows in Soquel Creek.

SqC-CCCS-
25.1.2.8 Action Step

Water 
Diversion/
Impoundment

Avoid and/or minimize the adverse effects of water diversion on CCC steelhead by 
establishing by-pass flows, season of diversion, and off-stream storage to create a 
more natural hydrograph. 3 15

SqC-CCCS-
25.1.2.9 Action Step

Water 
Diversion/
Impoundment Conduct water pumping overnight during the summer low-flow months. 2 100

City of Capitola, Private 
Landowners, Soquel Creek 
Water District, SWRCB

Streamflow is often the highest during nighttime hours 
as evaporation and vegetative transpiration are 
reduced.  Municipal water suppliers should assess 
their operations during low-flow summer months.  This 
recommendation would require significant landowner 
buy in, coordination, and cooperation.

SqC-CCCS-
25.1.2.10 Action Step

Water 
Diversion/
Impoundment

Evaluate the feasibility and potential benefit of consolidating diversions to a 
centralized location lower in the watershed. 2 10

City of Capitola, County of 
Santa Cruz, NMFS, Private 
Landowners, Public, Soquel 
Water District, SWRCB

Removing water from the headwaters of the 
watershed limits the conjunctive use of that water for 
stream habitat functions.  By removing water at the 
lowest point in the system the water becomes 
available to aquatic resources for rearing and growth 
(Alley 2003).

SqC-CCCS-
25.1.2.11 Action Step

Water 
Diversion/
Impoundment

Promote water conservation by the public, water agencies, agriculture, private 
industry, and the citizenry. 3 50

City of Capitola, County of 
Santa Cruz, NMFS, Private 
Landowners, Public, Soquel 
Water District, SWRCB
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Soquel Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
25.1.2.12 Action Step

Water 
Diversion/
Impoundment

Work with City of Santa Cruz and Soquel Water District to increase size of proposed 
desalination plant. 2 5

CDFW, City of Santa Cruz, 
NMFS

SqC-CCCS-
25.1.3

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to passage and migration

SqC-CCCS-
25.1.3.1 Action Step

Water 
Diversion/
Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 3 10

CDFW, Private Landowners, 
SWRCB

All authorized surface water diverters should be 
notified of fish screen obligations.  Notification should 
be followed by site visits within one year by CDFW 
and SWRCB staff to ensure diversion are in 
compliance.

SqC-CCCS-
25.1.4

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to water quality (impaired stream temperature)

SqC-CCCS-
25.1.4.1 Action Step

Water 
Diversion/
Impoundment

Work with recovery partners to ensure water diversions do not impair water 
temperatures in the Soquel Creek. 1 100

CDFW, Private Landowners, 
SWRCB

As part of future streambed alteration agreements, 
CDFW should require installation of temperature 
thermographs upstream and downstream of 
diversion.  These results should be reviewed by 
CDFW for every subsequent streambed alteration 
agreement.

SqC-CCCS-
25.1.5

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize reduced density, abundance, and diversity

SqC-CCCS-
25.1.5.1 Action Step

Water 
Diversion/
Impoundment Implement water conservation education programs. 3 20

City of Capitola, County of 
Santa Cruz, Santa Cruz RCD, 
Soquel Water District

SqC-CCCS-
25.1.5.2 Action Step

Water 
Diversion/
Impoundment

Education programs should be directed at both municipal water users and those with 
riparian and appropriate water rights. 3 5

City of Capitola, County of 
Santa Cruz, Santa Cruz RCD, 
Soquel Water District

SqC-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

SqC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

SqC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Improve implementation of current laws and policies to control diversions and water 
use in order to maintain and restore surface flows. 3 50

City of Capitola, County of 
Santa Cruz, Soquel Water 
District, SWRCB

SqC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

Appoint and adequately fund a Water Master to carry out the adjudication of water 
rights on Soquel Creek. 1 5

Private Landowners, County of 
Santa Cruz, Soquel Creek 
Water District, SWRCB

The watershed has been designated as a Fully 
Appropriated Stream by the California State Water 
Resources Control Board and placed under a 
statutory adjudication by court order in 1978.  
However, a water master to enforce the conditions of 
the adjudication has not occurred.  The lack of 
oversight places the fishery at even greater risk.  
Surface water diversions and ground water pumping 
adversely impact almost all steelhead lifestages and 
are particularly deleterious during drought conditions.  
Water diversions result in excessively high water 
temperatures for steelhead in Soquel Creek and loss 
of surface flow.  Loss of surface flow has been 
documented in 1992, 1994, and 2008.
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Soquel Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for salmonids throughout the watershed. 1 5

CDFW, City of Capitola, 
County of Santa Cruz, Santa 
Cruz RCD, Soquel Creek 
Water District, SWRCB, 
USFWS

Diversions, from direct diversions and near stream 
wells, adversely impact the summer rearing lifestage 
and was determined to be the most significant threat 
to salmonids in the watershed.  Water diversions and 
pumping of the alluvial aquifer reduce the quantity of 
water in the wetted stream channel, which increases 
diurnal temperature fluctuations and reduces 
available rearing habitat.  A streamflow evaluation 
program should be developed in consultation with 
CDFW and NMFS.  The program should develop rule 
curves, based on water year, that specifies flows 
necessary for salmonids to survive and thrive at all 
lifestages.

SqC-CCCS-
25.2.1.4 Action Step

Water 
Diversion/
Impoundment Install gauging devices to acquire hydrologic data on stream flows. 2 10

CDFW, Soquel Creek Water 
District, SWRCB

Groundwater depletion is a limiting factor as well in 
the watershed and pieziometers will likely also be 
need to assess groundwater/surface water 
interactions.  Gauging locations can be calibrated with 
the USGS gauge on Soquel Creek.  Gauging sites 
should be located near areas with significant 
diversions and high value habitats. Likely locations 
include 1) lower Reach 1 immediately upstream of the 
lagoon, 2) upper Reach 1 downstream of Soquel 
Avenue near Walnut Street Park, 3) Reach 3 
immediately downstream of the Bates Creek 
confluence, 4) in lower Reach 4 below the surface 
water diversion at the lower nursery, 5) in Reach 6 
adjacent to the Mountain School, 6) Reach 9 below 
the Mill Pond diversion, Reach 13 of the West Branch 
near its mouth and below residential diversions.  
Other locations are likely necessary and should also 
be evaluated.

SqC-CCCS-
25.2.1.5 Action Step

Water 
Diversion/
Impoundment

Request the SWRCB to conduct interagency consultation with CDFW, and seek 
technical assistance from NMFS on the issuance, perfection, or changes to water 
rights permits. 2 100 CDFW, NMFS, SWRCB

SqC-CCCS-
25.2.1.6 Action Step

Water 
Diversion/
Impoundment

Identify and work with the SWRCB to address depletion of summer base flows from 
authorized and unauthorized water uses.  Coordinated efforts by Federal, State, and 
County law enforcement agencies to remove illegal diversions from all streams in 
the Soquel Creek watershed. 1 10

CDFW, NMFS, Private 
Landowners, State Water 
Resources Control Board

SqC-CCCS-
25.2.1.7 Action Step

Water 
Diversion/
Impoundment

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and coho salmon. 3 10 CDFW, NMFS, SWRCB

SqC-CCCS-
25.2.1.8 Action Step

Water 
Diversion/
Impoundment

Discourage new or increased surface water diversions, or groundwater pumping that 
depletes surface flows, for existing permit holders in Soquel Creek. 1 100

CDFW, NMFS, Private 
Landowners, County of Santa 
Cruz, SWRCB

No additional water diversions should occur in Soquel 
Creek.  Water diversions and ground water pumping, 
which have depleted the aquifer, coupled with 
degraded instream habitat conditions, significantly 
degrade juvenile rearing opportunities during the 
summer period.  Many stream reaches go dry during 
the summer juvenile rearing period, and this drying is 
unambiguously not due to natural conditions.  A 
notable decline in base flow has occurred in the 
watershed since the 1950s as measured at the USGS 
Soquel Creek gage during dry periods.  Balance 
Hydrologics, Inc. (2003) reported that the decrease 
was characterized by a drop in baseflows of two to 
four cfs resulting in dry period baseflows of zero to 
two cfs.  The most likely cause of the decreases in 
baseflow are surface diversions and near-stream 
groundwater pumping.
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Soquel Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SqC-CCCS-
25.2.1.9 Action Step

Water 
Diversion/
Impoundment

Evaluate and monitor streambed alteration agreement compliance related to all 
water diversions in Soquel Creek. 2 100 CDFW

Initial focus for compliance should be directed at the 
East Branch of Soquel Creek upstream of areas 
where steelhead were detected.

SqC-CCCS-
25.2.1.10 Action Step

Water 
Diversion/
Impoundment

Encourage SWRCB to bring illegal water diverters (those unpermitted and permitted 
but out-of-compliance with permit terms) into compliance with State law. 1 5

CDFW, NMFS, Public, County 
of Santa Cruz, Soquel Creek 
Water District, SWRCB

Initial area of concentration should be directed at 
diversions in the East Branch of Soquel Creek where 
steelhead juveniles were detected.

SqC-CCCS-
25.2.1.11 Action Step

Water 
Diversion/
Impoundment Evaluate major groundwater diversions for impacts to surface flow. 2 10

CDFW, DWR, Private 
Landowners, Public, County of 
Santa Cruz, Soquel Creek 
Water District, SWRCB

Available information indicates the Soquel Creek 
Water District operates a deep-aquifer well near Main 
Street in Soquel Village and it draws underflow from 
Soquel Creek.  This location and others should be 
assessed and if determined to impact surface flows, 
streambed alteration agreements and water rights 
should be reviewed and modified to ensure impacts to 
rearing habitats are minimized, particularly during the 
summer low flow period.

SqC-CCCS-
25.2.1.12 Action Step

Water 
Diversion/
Impoundment

Develop a groundwater sustainability plan for the Santa Cruz Mid-County 
Groundwater basin 2 10

CDFW, DWR, Private 
Landowners, Public, County of 
Santa Cruz, Soquel Creek 
Water District

SqC-CCCS-
25.2.1.13 Action Step

Water 
Diversion/
Impoundment

Develop and enforce stream flow bypass requirements for diversions in the Soquel 
Creek watershed. 1 10

CDFW, NMFS, NMFS OLE, 
SWRCB

SqC-CCCS-
25.2.1.14 Action Step

Water 
Diversion/
Impoundment

Minimum instream flows should be established for salmonids and recommendations 
implemented for all water diversions. 1 10

CDFW, City of Capitola, 
County of Santa Cruz, NMFS, 
Private Landowners, Soquel 
Creek Water District, SWRCB

Water diversions, including legal appropriative 
diversions, should be balanced to accommodate 
public trust doctrine concerns.

SqC-CCCS-
25.2.1.15 Action Step

Water 
Diversion/
Impoundment Support efforts to implement the Groundwater Sustainability Act 3 10

SWRCB, County of Santa 
Cruz, City of Santa Cruz
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Waddell Creek Population 

CCC Steelhead Winter-Run 
• Role within DPS: Potentially Independent Population
• Diversity Stratum: Santa Cruz Mountains
• Spawner Density Target: 500 adults
• Current Intrinsic Potential: 10.6 IP-km

For information regarding CCC coho salmon for this watershed, please see the CCC coho 
salmon recovery plan (http://www.westcoast.fisheries.noaa.gov/). 

Abundance and Distribution 
Waddell Creek is formed by the confluence of West and East Fork Waddell creeks, and consists 
of about 3.4 stream miles. West Waddell Creek consists of about 6.1 stream miles, and East 
Waddell Creek consists of about 3.5 stream miles (Becker and Reining 2008).  On the West Fork, 
the uppermost limit to steelhead migration is Slippery Falls, located 2.6 miles upstream of the 
confluence.  On the East Fork, the uppermost migration limit is located at the main falls, 
approximately 1.3 miles upstream of the confluence (Shapovalov and Taft 1954).  The watershed 
drains approximately 24 square miles in northwestern Santa Cruz County (NMFS 2012).  Waddell 
Creek terminates at a lagoon subject to tidal action during those portions of the year when it is 
not closed by a sandbar.  

Waddell Creek is very diverse in the types of stream habitat it exhibits.  The headwaters area is 
characterized by broad meadows with meandering streams and incised bedrock channels with 
boulder cascades and waterfalls.  These channels traverse mixed coniferous forests, forming large 
deep pools and a turbulent stream that transition into mainstem areas.    

Waddell Creek contains approximately six miles of potential spawning and rearing habitat. 
During Shapovalov and Taft’s (1954) seminal nine-year study period (1933-34 through 1941-42), 
the estimated steelhead run size ranged from 428 to 554 and averaged 481.  As of 1967, local 
California Department of Fish and Game (CDFG) wardens estimated the adult steelhead run in 
Waddell Creek at 350 fish or more (Titus et al. 2010).  Smith (in Becker and Reining 2008) estimated 
the adult run was in excess of 200 fish per year.  As of 2000, in reference to Shapovalov and Taft’s 
(1954) adult steelhead numbers, Rischbieter (2000) estimated the adult run was probably less than 
half of that (no methods for the estimate were given). 
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Smith (2013) conducted juvenile steelhead surveys in Waddell Creek from 1992 to 2013.  Overall, 
YOY steelhead abundance in the Waddell Creek watershed in 2013 (19.5 per 100 feet) was below 
the values for 1992 to 1998 for the 15th consecutive year.  Steelhead densities at four of five 
mainstem sites were extremely low in 2013 (7 to 12 per 100 feet), as they have been since 1999.  
Densities were low (7 to 13 per 100 feet) on two upstream East Fork sites (Smith 2013) despite the 
presence of at least 33 steelhead redds during the previous winter (Jankovitz 2013).  Densities at 
the two West Fork sites and the East Fork site immediately upstream of the confluence were 
comparatively high (30-36 per 100 feet) 
 
In lower Waddell Creek, near the Highway 1 Bridge, seining surveys were conducted in 1970 and 
1971.  Juvenile steelhead were present throughout the survey area in both surveys.  In 1980, CDFG 
surveyed the mainstem and east fork of Waddell Creek from the mouth to 12 km upstream.  
Juvenile steelhead densities at two 30-meter mainstem sites were 29 and 4 trout/m².  Steelhead at 
one site in the lower east fork occurred at an estimated density of 14 trout/m² (Titus et al. 2010).  
The lagoon produced an estimated 2,500 steelhead in 1995 and 6,600 in 1996 (Smith 1996). 
 

History of Land Use 
Humans lived in or near Big Basin for at least 10,000 years before the Spanish explored the area 
in the late 1700s (CDPR 2011; Waddell Creek Association website).  The Big Basin area was home 
to the Cotoni and Quiroste Indians.  Spanish sea expeditions visited Waddell Valley as early as 
1543.  The Portola Expedition stopped there in 1769.  A number of farming families settled in the 
lower part of the valley in the early 1800s.  In the mid-1860s, there was an extensive timber 
harvesting operation in the area, which included a mill above the Waddell Forks, a lumber-
hauling tramway from the mill to the beach, and a wharf in the lee of Point Ano Nuevo (CDPR 
2011).   
 
Big Basin Redwoods State Park was established in 1902 (CDPR 2011).  A major forest fire in 1904 
devastated much of the Monterey Bay North Coast, including the Waddell Valley.  Several 
selective timber harvests have been conducted since then.  About 13 percent of the Waddell Creek 
watershed was logged between 1860 and 1966 (Titus et al. 2010).  Farming in the lower Waddell 
Valley has continued until the present.  In addition to the grazing of sheep and dairy cattle, a 
variety of crops has been grown at various times, including artichokes, sugar beets, hay, dairy 
products, and presently, organic vegetables.   
 

Current Resources and Land Management 
Big Basin Redwoods State Park constitutes the majority of land cover in the watershed, with small 
pockets of rural residential and agricultural use near the coast.  Nearly 80 percent of the Waddell 
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Creek drainage is within the boundaries of Big Basin State Park (Martin 2001).  While Waddell 
Creek is in relatively better condition than other streams in the region, it is far from pristine 
(Spence et al. 2011).   
 

Salmonid Viability and Watershed Conditions 
The following habitat indicators were rated “Poor” through the CAP process: estuary, habitat 
complexity, sediment transport, hydrology, and water quality.  Recovery strategies will typically 
focus on ameliorating these habitat indicators, although strategies that address other indicators 
may also be developed where their implementation is critical to restoring properly functioning 
habitat conditions within the upper watershed. 
 

Current Conditions 
The following discussion focuses on those conditions that were rated Fair or Poor as a result of 
our CAP viability analysis.  The Waddell Creek CAP Viability Table results are provided below.  
Recovery strategies will focus on improving these conditions. 
 
Sediment Transport: Road Density 
Excessive rates of sediment transport in the Waddell watershed have compromised spawning 
and rearing habitat.  Pool filling appears to be occurring from sediment transport from upslope 
sources.  Sources that have contributed to the altered sediment transport are most likely existing 
roads and associated maintenance.  
 
Habitat Complexity:  Large Wood & Shelter 
According to Stillwater Sciences et al. (2010), California coastal streams do not naturally have 
channel morphology conducive to forming extensive flood plains or off-channel rearing areas.  
Therefore, LWD is an even more critical habitat element than in more northern streams for 
forming pools or areas of refuge from high flows.  Despite Fair LWD ratings for Waddell Creek, 
only one percent of the instream shelter values measured scored >80 and (thus were rated Poor).  
This suggests instream shelter is compromised due to high sediment loading, which may reduce 
the function and capacity of instream wood to create adequate shelter habitat (embeddedness 
values were also rated Poor).  To improve shelter rating, LWD input should be evaluated in 
specific stream reaches where improvements may result in benefits, such as reaches with softer 
banks and reaches where LWD was rated below Very Good. 
 
Water Quality:  Turbidity or Toxicity 
Water quality is likely significantly altered from practices in the watershed that degrade water 
quality and steelhead survival.  One example is the suspected dumping of toxins in the East 
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Branch of Waddell.  Smith (2010) surveyed juvenile salmonid abundance in Waddell for 19 
continuous years beginning in 1992.  Since 1999, Smith noted substantially reduced juvenile 
abundance and hypothesized the decreased density was due to illegal dumping of toxins, 
possibly from Last Chance Creek, a tributary to the East Fork (Smith 2010; Smith 2013).  NMFS 
OLE special agents and CDFW game wardens investigated the watershed in 2008, but failed to 
detect potential toxin sources, and the County District Attorney sent letters to all residents in the 
Last Chance seeking information but to no avail. Other habitat alterations (such as major 
landslides) have also been evaluated, but to date no other apparent causes leading to low juvenile 
densities have been detected.   
 

Threats 
The highest rated threats and associated impacts to habitats (e.g., stresses) at various lifestages 
are outlined in the Waddell Creek CAP.  Recovery strategies will likely focus on ameliorating 
High rated threats; however, some strategies may address Medium and Low threats when the 
strategy is essential to recovery efforts.  The figures and tables that display data used in this 
analysis are provided in the Waddell Creek CAP Results.  
 
Fire and Fuel Management 
Some areas in the Waddell watershed have a high fire hazard rating according to CalFire data.  A 
major fire, particularly if located in areas with a high erosion hazard rating, could substantially 
increase fine sediment input and further compromise the rate of large wood recruitment into 
stream channels.  Furthermore, if existing riparian areas were lost to fire, higher instream 
temperatures, which are already above optimal condition in some stream reaches, would likely 
result. 
 
Disease Predation and Competition 
Disease, predation and competition were rated as a High threat to smolts due to the low 
abundance of this lifestage in the watershed and their inherent predation risk.  Lower abundance 
may result from avian (e.g., gulls and mergansers), marine mammal, and potentially striped bass 
predation.  This threat is likely increased by a low volume of escape cover (e.g., large wood and 
undercut banks) within Waddell Creek, and this lack of sufficient quantity of escape cover likely 
increases predation on juvenile by various predators. 
 
Roads  
Road densities are high throughout the watershed and are estimated at 2.0 miles of road per 
square mile of watershed area, and at 2.3 miles per square mile of riparian area.  However, 
although road densities are high, they are generally lower than most target watersheds in the 
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Santa Cruz Mountains.  Roads parallel much of the main stem and lower West Fork, and may be 
a source of fine sediment, but do not restrict channel migration. 
 
Severe Weather Patterns 
Heavy rainfall and extreme flood events could result in major erosion in upslope locations.  Much 
of the watershed is comprised of steep topography in erodible geology.  High instream sediment 
concentration can fill pools, smother spawning gravel, and generally simplify instream habitat 
complexity.  Changing and improving land use practices (particularly road related issues) will 
likely lower sediment yield rates following future flooding events.   
 

Limiting Conditions, Lifestages, and Habitats 
Threat and condition analysis within the CAP workbook indicates all but the adult lifestage as 
being impaired in the Waddell Creek watershed, with summer rearing being the most stressed.  
Water quality and road conditions are likely the most significant limiting threats.   
 

General Recovery Strategy 
Improve Instream Habitat Quality and Quantity 
Recovery actions should focus on retaining instream LWD and improving spawning habitat 
through placement of standard log/boulder habitat structures that can effectively increase 
holding and rearing habitat.  In stream reaches with little immediate downstream infrastructure, 
properly-sized trees could be felled into stream channels to create these structures.  
 
Winter habitat LWD enhancement projects should be implemented and designed to provide 
continuous velocity refuges for juvenile salmonids from winter baseflows and floods, while 
summer habitat LWD projects should be implemented and designed to provide cover, and 
facilitate scour during high flows to increase pool volume and frequency.  Both single log and 
multiple log configurations can be used depending on site-specific conditions.   
 
Investigate and Address Sediment Sources 
Elevated instream sediment levels are a problem in the watershed.  Restoration actions should 
focus on identifying and prioritizing current sediment sources within the basin.  High priority 
sites should receive initial restoration funding.  Areas identified as shallow or deep-seated 
landslides should be protected from future activities that could contribute to further instability.  
In particular, new roads should be carefully evaluated for their potential to contribute to further 
erosion as a result of major rainfall events, flooding, or earthquakes. 
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Investigate and Address Impairments in East Branch Waddell 
Fish populations have declined dramatically in the East Branch of Waddell Creek since 1999 
(Smith 2013).  Focused and persistent efforts by resource agency personnel and enforcement staff 
should continue until the origin of the impairment is discovered and addressed.  Although the 
exact cause of the decline is unknown, available information suggests episodic input of unknown 
toxins, possibly originating from Last Chance Gulch or farther upstream on the East Fork (Smith 
2013).  The impairment not only affects steelhead abundance in the East Fork but also in the 
mainstem downstream of the East Fork confluence. 
 
Investigate and Address Impairment to Waddell Estuary 
Estuaries are complex ecosystems where ocean and freshwater interface, and are sources of 
significant biological productivity.  Restoring limiting factors in the estuary will benefit steelhead 
production in the entire watershed and steelhead viability in the Santa Cruz Mountains diversity 
stratum.  Restoration and threat abatement actions should address breaching, habitat availability 
and habitat suitability.   
 
The sandbar closure frequency has changed, and these changes impact estuary productivity for 
juvenile rearing.  Shapovalov and Taft (1954) documented that the sandbar closed the lagoon in 
eight of nine years during their study in the 1930s/early 1940s, while Smith (2010) documented 
that since at least 1995 the sandbar only formed in 2008 and 2009.  This change in closure 
frequency has likely reduced the overall steelhead carrying capacity in Waddell Creek.  Reasons 
for the change in closure frequency are not entirely clear, but Smith (2010) provided possible 
reasons, including changes to beach sand dynamics that may include possible interaction with 
the confined channel at the Highway 1 Bridge and/or Highway 1 berm and the State Park parking 
lot, and increases in the frequency of illegal breaching.  Determining and correcting the reasons 
behind the changes to sandbar closure would provide essential information to guide future 
restoration and threat abatement measures.  As at nearby Scott Creek, the California Department 
of Transportation is evaluating bridge replacement over Highway 1.  If the bridge and/or parking 
lot are affecting sandbar closure dynamics, the problem should be considered and corrected 
during future bridge reconstruction.  Finally, educational and enforcement measures should be 
directed at illegal sandbar breaching.  Placing signs on the sandbar and educational material at 
the State Parks kiosk would be a low cost technique for minimizing the potential of illegal 
breaching.  Increased enforcement by enforcement personnel would also prove helpful at 
reducing the frequency of illegal breaching.
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        CCC Steelhead Waddell Creek CAP Viability Results 

# Conservation 
Target Category Key Attribute Indicator Poor Fair Good Very Good 

Current 
Indicator 

Measurement 

Current 
Rating 

1 Adults Condition Habitat Complexity 
Large Wood 
Frequency (BFW 0-
10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity 
Large Wood 
Frequency (BFW 10-
100 meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

71% streams/ 
83% IP-km 
(>40% Pools; 
>20% Riffles) 

Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

14% streams/ 
1% IP-km (>80 
stream average) 

Poor 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

Very Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 100% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 
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      Sediment 
uantity  

Distribution of 
Spawning Gravels  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
>80% Response 
Reach 
Connectivity 

Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Sublethal or 
Chronic Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Density  

<1  spawner per 
IP-km to  < low 
risk spawner 
density per 
Spence (2008) 

>1  spawner 
per IP-km to  < 
low risk 
spawner 
density per 
Spence (2008) 

low risk 
spawner 
density per 
Spence (2008) 

  

>1 spawner per 
IP-km to < low 
risk spawner 
density per 
Spence (2008) 

Fair 

2 Eggs Condition Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

Very Good 

      Hydrology Redd Scour  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 51-
75 

Fair 

      Sediment Gravel Quality (Bulk)  
>17% (0.85mm) 
and >30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm)  

12-14% 
(0.85mm) and 
<30% (6.4mm) 

<12% (0.85mm) 
and <30% 
(6.4mm) 

15-17% 
(0.85mm) and 
<30% (6.4mm) 

Fair 

      Sediment Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

57% streams/ 
28% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

3 
Summer 
Rearing 
Juveniles 

Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 
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      Habitat Complexity 
Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity Percent Primary 
Pools  

<50% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

51% to 74% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

75% to 89% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

>90% of 
streams/ IP-Km 
(>40% average 
primary pool 
frequency) 

57% streams/ 
78% IP-km 
(>40% average 
primary pool 
frequency) 

Good 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

71% streams/ 
83% IP-km 
(>40% Pools; 
>20% Riffles) 

Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

14% streams/ 
1% IP-km (>80 
stream average) 

Poor 

      Hydrology Flow Conditions 
(Baseflow)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Hydrology 
Flow Conditions 
(Instantaneous 
Condition)  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 35-
50 

Good 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.84 
Diversions/10 
IP-km 

Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 100% of IP-km Very Good 
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      Riparian 
Vegetation Canopy Cover  

<50% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

50% to 74% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

75% to 90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

>90% of 
streams/ IP-Km 
(>70% average 
stream canopy) 

86% streams 
79% IP (>70% 
average stream 
canopy) 

Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

57% streams/ 
28% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Water Quality Temperature 
(MWMT)  

<50% IP km 
(<20 C MWMT) 

50 to 74% IP 
km (<20 C 
MWMT) 

75 to 89% IP 
km (<20 C 
MWMT) 

>90% IP km 
(<20 C MWMT) 

75 to 89% IP km 
(<20 C MWMT) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Good 

    Size Viability Density  <0.2 Fish/m^2 0.2 - 0.6 
Fish/m^2 

0.7 - 1.5 
Fish/m^2 >1.5 Fish/m^2 0.2 - 0.6 

Fish/m^2 Fair 

      Viability Spatial Structure  <50% of 
Historical Range 

50-74% of 
Historical 
Range 

75-90% of 
Historical 
Range 

>90% of 
Historical Range 

50-74% of 
Historical Range Fair 

4 Winter Rearing 
Juveniles Condition Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 0-10 meters)  

<50% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>6 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>6 Key 
Pieces/100 
meters) 

Fair 
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      Habitat Complexity 

Large Wood 
Frequency (Bankfull 
Width 10-100 
meters)  

<50% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

75% to 90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

>90% of 
streams/ IP-Km 
(>1.3 Key 
Pieces/100 
meters) 

50% to 74% of 
streams/ IP-km 
(>1.3 Key 
Pieces/100 
meters) 

Fair 

      Habitat Complexity Pool/Riffle/Flatwater 
Ratio  

<50% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

50% to 74% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

75% to 90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

>90% of 
streams/ IP-Km 
(>40% Pools; 
>20% Riffles) 

71% streams/ 
83% IP-km 
(>40% Pools; 
>20% Riffles) 

Good 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

14% streams/ 
1% IP-km (>80 
stream average) 

Poor 

      Passage/Migration Physical Barriers  
<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km 100% of IP-km Very Good 

      Riparian 
Vegetation 

Tree Diameter 
(North of SF Bay)  

39% Class 5  
6 across IP-km 

40 - 54% Class 5 
 6 across IP-

km 

55 - 69% Class 5 
 6 across IP-

km 

>69% Class 5  
6 across IP-km    

      Riparian 
Vegetation 

Tree Diameter 
(South of SF Bay)  

69% Density 
rating "D" 
across IP-km 

70-79% Density 
rating "D" 
across IP-km 

80% Density 
rating "D" 
across IP-km 

Not Defined  
70-79% Density 
rating "D" 
across IP-km 

Fair 

      Sediment (Food 
Productivity) 

Gravel Quality 
(Embeddedness)  

<50% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

50% to 74% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

75% to 90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

>90% of 
streams/ IP-Km 
(>50% stream 
average scores 
of 1  2) 

57% streams/ 
28% IP-km 
(>50% stream 
average scores 
of 1  2) 

Poor 

      Velocity Refuge Floodplain 
Connectivity  

<50% Response 
Reach 
Connectivity 

50-80% 
Response 
Reach 
Connectivity 

>80% Response 
Reach 
Connectivity 

Not Defined 
>80% Response 
Reach 
Connectivity 

Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Poor 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

Fair 
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5 Smolts Condition Estuary/Lagoon Quality  Extent  Impaired/non-
functional 

Impaired but 
functioning 

Properly 
Functioning 
Condition 

Unimpaired 
Condition 

Impaired but 
functioning Fair 

      Habitat Complexity Shelter Rating  

<50% of 
streams/ IP-Km 
(>80 stream 
average) 

50% to 74% of 
streams/ IP-Km 
(>80 stream 
average) 

75% to 90% of 
streams/ IP-Km 
(>80 stream 
average) 

>90% of 
streams/ IP-Km 
(>80 stream 
average) 

14% streams/ 
1% IP-km (>80 
stream average) 

Poor 

      Hydrology 
Number, Condition 
and/or Magnitude of 
Diversions  

>5 
Diversions/10 IP 
km 

1.1 - 5 
Diversions/10 
IP km 

0.01 - 1 
Diversions/10 
IP km 

0 Diversions 
0.84 
Diversions/10 
IP-km 

Good 

      Hydrology Passage Flows  

NMFS Flow 
Protocol: Risk 
Factor Score 
>75 

NMFS Flow 
Protocol: Risk 
Factor Score 
51-75 

NMFS Flow 
Protocol: Risk 
Factor Score 
35-50 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

NMFS Flow 
Protocol: Risk 
Factor Score 
<35 

Very Good 

      Passage/Migration Passage at Mouth or 
Confluence  

<50% of IP-Km 
or <16 IP-Km 
accessible* 

50% of IP-Km to 
74% of IP-km 

75% of IP-Km to 
90% of IP-km >90% of IP-km >90% of IP-km Very Good 

      Smoltification Temperature  <50% IP-Km (>6 
and <14 C) 

50-74% IP-Km 
(>6 and <14 C) 

75-90% IP-Km 
(>6 and <14 C) 

>90% IP-Km (>6 
and <14 C) 

75-90% IP-km 
(>6 and <14 C) Good 

      Water Quality Toxicity  Acute Sublethal or 
Chronic 

No Acute or 
Chronic 

No Evidence of 
Toxins or 
Contaminants 

Acute Fair 

      Water Quality Turbidity  

<50% of 
streams/ IP-Km 
maintains 
severity score of 
3 or lower 

50% to 74% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

75% to 90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

>90% of 
streams/ IP-Km 
maintains 
severity score 
of 3 or lower 

50% to 74% of 
streams/ IP-km 
maintains 
severity score of 
3 or lower 

Fair 

    Size Viability Abundance  

Smolt 
abundance 
which produces 
high risk 
spawner density 
per Spence 
(2008) 

 Smolt 
abundance 
which produces 
moderate risk 
spawner 
density per 
Spence (2008) 

 Smolt 
abundance to 
produce low 
risk spawner 
density per 
Spence (2008) 

  

Smolt 
abundance 
which produces 
moderate risk 
spawner density 
per Spence 
(2008) 

Fair 

6 Watershed 
Processes 

Landscape 
Context Hydrology Impervious Surfaces  

>10% of 
Watershed in 
Impervious 
Surfaces 

7-10% of 
Watershed in 
Impervious 
Surfaces 

3-6% of 
Watershed in 
Impervious 
Surfaces 

<3% of 
Watershed in 
Impervious 
Surfaces 

0.17% of 
Watershed in 
Impervious 
Surfaces 

Very Good 
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      Landscape Patterns Agriculture  
>30% of 
Watershed in 
Agriculture 

20-30% of 
Watershed in 
Agriculture 

10-19% of 
Watershed in 
Agriculture 

<10% of 
Watershed in 
Agriculture 

0.317% of 
Watershed in 
Agriculture 

Very Good 

      Landscape Patterns Timber Harvest  
>35% of 
Watershed in 
Timber Harvest 

26-35% of 
Watershed in 
Timber Harvest 

25-15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

<15% of 
Watershed in 
Timber Harvest 

Very Good 

      Landscape Patterns Urbanization  
>20% of 
watershed >1 
unit/20 acres 

12-20% of 
watershed >1 
unit/20 acres 

8-11% of 
watershed >1 
unit/20 acres 

<8% of 
watershed >1 
unit/20 acres 

1% of 
watershed >1 
unit/20 acres 

Very Good 

      Riparian 
Vegetation Species Composition  

<25% Intact 
Historical 
Species 
Composition 

25-50% Intact 
Historical 
Species 
Composition 

51-74% Intact 
Historical 
Species 
Composition 

75-100% Intact 
Historical 
Species 
Composition 

75-100% Intact 
Historical 
Species 
Composition 

Very Good 

      Sediment 
Transport Road Density  >3 Miles/Square 

Mile 

2.5 to 3 
Miles/Square 
Mile 

1.6 to 2.4 
Miles/Square 
Mile 

<1.6 
Miles/Square 
Mile 

2.0 
Miles/Square 
Mile 

Good 

      Sediment 
Transport 

Streamside Road 
Density (100 m)  

>1 Miles/Square 
Mile 

0.5 to 1 
Miles/Square 
Mile 

0.1 to 0.4 
Miles/Square 
Mile 

<0.1 
Miles/Square 
Mile 

2.3 
Miles/Square 
Mile 

Poor 
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  CCC Steelhead Waddell Creek CAP Threat Results 

  Threats Across Targets Adults Eggs 
Summer Rearing 

Juveniles 
Winter Rearing 

Juveniles Smolts 
Watershed 
Processes Overall Threat Rank 

  Project-specific-threats 1 2 3 4 5 6 

1 Agriculture Low Medium Medium Medium Medium Low Medium 
2 Channel Modification Medium Low Medium Low Low Low Medium 
3 Disease, Predation and Competition Low Low Medium Low High Low Medium 
4 Hatcheries and Aquaculture Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

5 
Fire, Fuel Management and Fire 
Suppression Medium Medium High Medium High High High 

6 Fishing and Collecting Medium Not Specified Not Specified Not Specified Low Not Specified Medium 
7 Livestock Farming and Ranching Low Low Medium Low Low Low Low 
8 Logging and Wood Harvesting Low Low Medium Low Low Low Low 
9 Mining Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified Not Specified 

10 Recreational Areas and Activities Low Medium Medium Low Medium Medium Medium 
11 Residential and Commercial Development Low Low Medium Low Low Low Low 
12 Roads and Railroads Medium High Medium High High High High 
13 Severe Weather Patterns Medium Medium High Medium High High High 
14 Water Diversion and Impoundments Medium Low Medium Low Medium Low Medium 
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Waddell Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

WdC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WdC-CCCS-
1.1.1

Recovery 
Action Estuary Rehabilitate natural river mouth dynamics

WdC-CCCS-
1.1.1.1 Action Step Estuary

Promote and evaluate alternatives to the current Highway 1 bridge to improve 
estuary function. 2 10

CalTrans, CDFW, State Parks, 
USACE, USFWS

The current bridge is planned for a rebuild by 
Caltrans.  A new bridge should account for sandbar 
formation and likely impacts to lagoon function.  A 
new structure should be constructed to have minimal 
influence on sandbar opening and closing during all 
potential water years. The bridge location may have 
resulted in some channel incision which isolates the 
channel from the marsh and results in a lack of 
backwater habitat in the estuary.

WdC-CCCS-
1.1.1.2 Action Step Estuary

Evaluate alterations to river mouth dynamics and implement changes to restore 
natural function 2 10 CalTrans, State Parks

The current bridge and parking lot configuration 
should be closely evaluated and adverse impacts 
remediated to improve sand bar dynamics.  A 
proposed rebuild of the Waddell Highway 1 bridge 
provides a rare opportunity within the range of CCC 
steelhead to reclaim historical estuary dynamics.  The 
sandbar closure frequency has changed, and these 
changes impact estuary productivity for rearing 
juvenile.  This change in closure frequency has likely 
reduced the overall salmonid carrying capacity in 
Waddell Creek .  Reasons for the change in closure 
frequency are not entirely clear, but Smith (2010) 
provided possible reasons, including changes to 
beach sand dynamics that may include possible 
interactions with the confined channel at the Highway 
1 Bridge and/or Highway 1 berm and the State Park 
parking lot, and increases in the frequency of illegal 
breachings. Determining and correcting the reasons 
behind the changes to sandbar closure would provide 
essential information to guide future restoration and 
threat abatement measures. 

WdC-CCCS-
1.1.2

Recovery 
Action Estuary Increase and enhance estuarine habitat complexity features

WdC-CCCS-
1.1.2.1 Action Step Estuary

Install structures designed to enhance scour to increase residual pool depth and 
shelter for smolt transition and feeding during the spring. 2 10

CDFW, Santa Cruz RCD, 
State Parks

WdC-CCCS-
2.1 Objective

Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WdC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

WdC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Address channel incision issues and reduced stream complexity between the 
Highway 1 bridge (stream mile 0) and the footbridge (stream mile 8). 2 10 Caltrans, County of Santa Cruz

WdC-CCCS-
6.1 Objective

Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WdC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD, and shelters

WdC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Improve summer rearing, winter rearing, and smolt survival by increasing instream 
channel complexity in potential rearing and migration reaches.  Additionally, improve 
egg survival by reducing redd scour in streams characterized by high bedload 
mobility. 3 5

CDFW, County of Santa Cruz, 
NOAA RC, Santa Cruz RCD, 
State Parks

WdC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Explore restoration approaches to regain flooding of the north and south swale 
during more frequent flow events. Address channel incision issues and reduced 
stream complexity between the Highway 1 bridge (stream mile 0) and the footbridge 
(stream mile 8). 2 5

CDFW, County of Santa Cruz,  
NOAA RC, Santa Cruz RCD, 
State Parks

WdC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Waddell Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WdC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Develop a Large Wood Recruitment Plan that assesses instream wood needs, and 
sites potentially responsive to wood recruitment or placement, and develop a riparian 
strategy to ensure long term natural recruitment of wood via large tree retention. 3 15

CDFW, County of Santa Cruz,  
NOAA RC, Santa Cruz RCD, 
State Parks

WdC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Install LWD, boulders, and other instream features to increase habitat complexity 
and improve pool frequency and depth. 1 10 State Parks

To improve shelter, LWD input should be evaluated in 
specific stream reaches where improvements are 
anticipated to result in benefits such as reaches with 
softer banks, and reaches where LWD rated below 
Very Good.

WdC-CCCS-
6.1.2.3 Action Step

Habitat 
Complexity

Encourage landowners to implement restoration projects as part of their ongoing 
operations in stream reaches where large woody debris is lacking. 2 100

California Coastal 
Conservancy, CDFW, Private 
Landowners, Santa Cruz RCD, 
State Parks, USACE

This recommendation should be adopted as a 
reoccurring recommendation for all restoration 
projects by individuals, agencies, and organizations 
that fund restoration projects. 

WdC-CCCS-
6.1.2.4 Action Step

Habitat 
Complexity

Encourage retention and recruitment of large woody debris for all historical 
steelhead rearing habitats in Waddell Creek.  Consult a hydrologist and qualified 
fisheries biologist before removing wood from streams. 2 100

California Coastal 
Conservancy, CDFW, Private 
Landowners, Santa Cruz RCD, 
State Parks, USACE

WdC-CCCS-
6.1.2.5 Action Step

Habitat 
Complexity Conserve and manage forestlands for older forest stages. 3 100

California Coastal 
Conservancy, CDFW, Private 
Landowners, Santa Cruz RCD, 
State Parks, USACE

WdC-CCCS-
6.1.2.6 Action Step

Habitat 
Complexity

Conduct conifer release to promote growth of larger diameter trees where 
appropriate. 3 30

CalFire, County of Santa Cruz,  
Private Landowners, State 
Parks

Conifer release must take a comprehensive approach 
and should only be initiated in stream reaches with 
adequate canopy cover and where increases in 
instream temperatures are unlikely.  Much of Waddell 
Creek is encompassed by Big Basin State Park 
where such a program would likely be isolated to 
discrete areas.  This program would likely involve less 
effort than in other more heavily managed watersheds 
in the Santa Cruz Mountains Diversity Stratum.

WdC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve shelter

WdC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase shelters to optimal conditions (>80 pool shelter value) in mainstem Waddell 
Creek. 2 10

California Coastal 
Conservancy, CDFW, Private 
Landowners, Santa Cruz RCD, 
State Parks, USACE

WdC-CCCS-
6.1.3.2 Action Step

Habitat 
Complexity

If log jams are modified for fish passage, retain LWD for instream enhancement 
projects that address poor shelter for juveniles and smolts. Create winter velocity 
refuge between stream mile 4 and 8 (footbridge). Create winter velocity refuge in 
stream above and below tramway springs. 2 100 CDFW, State Parks
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Waddell Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WdC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WdC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

WdC-CCCS-
8.1.1.1 Action Step Sediment

Conduct sediment source surveys in remaining portion of the watershed to identify 
existing sources of high sediment yield using accepted protocols and implement 
recommendations 3 10 CDFW, State Parks

WdC-CCCS-
8.1.1.2 Action Step Sediment

Decommission riparian road systems and/or upgrade roads (and skid trails on 
forestlands) that deliver sediment into adjacent watercourses. 2 10

California Coastal 
Conservancy, CalTrans, 
County of Santa Cruz, Private 
Landowners,  Santa Cruz 
RCD, State Parks

WdC-CCCS-
8.1.1.3 Action Step Sediment Remediate slides and gullies delivering sediment to stream channels. 3 20 State Parks
WdC-CCCS-
8.1.1.4 Action Step Sediment

Remediate near stream sediment sources such as streamside landings, roads, and 
failing banks using appropriate techniques. 2 30 State Parks

WdC-CCCS-
8.1.1.5 Action Step Sediment Establish and/or maintain continuous and properly functioning native riparian buffers. 3 100 State Parks

Riparian buffers adjacent to agricultural field in the 
lower watershed should be carefully monitored over 
time.  Any encroachment into the existing riparian 
buffer should be discouraged.

WdC-CCCS-
8.1.1.6 Action Step Sediment Place instream structures to improve gravel retention and habitat complexity. 2 10

CDFW, County of Santa Cruz, 
Private Landowners,  Santa 
Cruz RCD, State Parks

WdC-CCCS-
8.1.1.7 Action Step Sediment

Re-establish natural sediment delivery processes by assessing sediment delivery 
sources at the sub-watershed scale and prioritizing sediment reduction activities. 2 15

County of Santa Cruz, NRCS, 
RWQCB,  Santa Cruz RCD

WdC-CCCS-
10.1 Objective Water Quality Address the inadequacy of existing regulatory mechanisms
WdC-CCCS-
10.1.1

Recovery 
Action Water Quality Reduce toxicity and pollutants

WdC-CCCS-
10.1.1.1 Action Step Water Quality

Identify source of ongoing low fish abundance in upper East Waddell Creek and 
implement appropriate remediation and restoration actions. 1 3

CDFW, NMFS OLE, State 
Parks

Installation of continuous monitoring water quality 
gauges should begin as soon as possible.  Relatively 
few threats exist in the watershed and habitat quality 
is better than many streams in the Santa Cruz 
Mountains.  Nonetheless, fish density is very low 
compared to historical conditions and salmonids are 
nearly extirpated.  Dr. Jerry Smith has sampled the 
watershed since 1988 and believes the low density is 
due to episodic dumping of toxic chemicals or other 
substance that has severely degraded water quality 
conditions for successful juvenile rearing in East 
Waddell Creek.  NMFS OLE special agents and 
CDFW game wardens investigated the watershed in 
2008 but failed to detect potential toxin sources.  
Other habitat alterations (such as major landslides) 
have also been evaluated, but to date no other 
apparent causes leading to low juvenile densities 
have been detected.
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Waddell Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WdC-CCCS-
10.1.1.2 Action Step Water Quality

Coordinate with local law enforcement agencies to post reward for information 
leading to the identification and conviction of entities disposing of toxic chemicals or 
other associated practices into East Branch Waddell (or its tributaries). 1 5

CDFW, NMFS OLE, Private 
Landowners, RWQCB, State 
Parks

WdC-CCCS-
10.1.1.3 Action Step Water Quality Initiate a water quality monitoring program in E. Br. Waddell. 1 5

CDFW, NMFS, RWQCB, 
USEPA

Assessed water quality parameter should include pH 
and ammonia.  Water quality from treatment plant 
should be closely evaluated.

WdC-CCCS-
11.1 Objective Viability

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WdC-CCCS-
11.1.1

Recovery 
Action Viability

Increase density, abundance, spatial structure, and diversity based on the biological 
recovery criteria

WdC-CCCS-
11.1.1.1 Action Step Viability Evaluate benefits of re-establishing a life cycle station in Waddell Creek. 3 15 CDFW, NOAA SWFSC

WdC-CCCS-
14.1 Objective

Disease/
Predation/
Competition Address disease or predation

WdC-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation/
Competition Prevent or minimize reduced density, abundance, and diversity

WdC-CCCS-
14.1.1.1 Action Step

Disease/
Predation/
Competition

Evaluate impacts of striped bass predation in the Waddell estuary to juvenile and 
smolting salmonids and implement abatement strategies if appropriate. 3 10 CDFW, State Parks

Final reports should include a series of 
recommendations and the feasibility of implementing 
these recommendations.  Some researchers believe 
striped bass are not a major constraint. Total duration 
of predator control efforts may be longer depending 
on recommendations of plan.

WdC-CCCS-
15.1 Objective

Fire/Fuel 
Management

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WdC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize impairment to watershed hydrology

WdC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Draft water from ponds, lakes, and reservoirs not occupied by listed salmonids when 
possible.  In fish bearing waters excavate active channel areas outside of wetted 
width to create off-stream pools for water source. 3 100 CalFire, NRCS, State Parks

Require all water truck/tenders be fitted with CDFW 
and NMFS approved fish screens when water is 
acquired at fish bearing streams.  Put up a silt fence 
or other erosion controls around the water extraction 
locations.  Avoid significantly lowering stream flows 
during water drafting.

WdC-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize increased landscape disturbance

WdC-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management

Establish fire contingency plan developed by experts from CalFire, local fire districts, 
Santa Cruz RCD, and regulatory agencies with expertise in fisheries issues. 3 5

CalFire, CDFW, County of 
Santa Cruz, NRCS, Santa Cruz 
RCD, USFWS

WdC-CCCS-
15.1.2.2 Action Step

Fire/Fuel 
Management

Identify historical fire frequency, intensities and durations and manage fuel loads in a 
manner consistent with historical parameters. 2 10

CalFire, CDFW, County of 
Santa Cruz, NRCS, Santa Cruz 
RCD

WdC-CCCS-
15.1.2.3 Action Step

Fire/Fuel 
Management

Conduct fuel load monitoring and compare the results to estimated historical fuel 
loads. 3 25

CalFire, CDFW, County of 
Santa Cruz, NRCS, Santa Cruz 
RCD

WdC-CCCS-
15.1.3

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

WdC-CCCS-
15.1.3.1 Action Step

Fire/Fuel 
Management

Immediately implement appropriate sediment control measures following completion 
of fire suppression while firefighters and equipment are on site. 2 100 CalFire, NRCS

WdC-CCCS-
15.1.4

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

WdC-CCCS-
15.1.4.1 Action Step

Fire/Fuel 
Management

Use non-toxic retardants. Avoid dropping fire retardant into streams. To the 
maximum extent feasible, orient air drops so that the drop goes perpendicular to 
streams as opposed to parallel. 2 100 CalFire

WdC-CCCS-
15.2 Objective

Fire/Fuel 
Management Address the inadequacy of existing regulatory mechanisms

WdC-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)
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Waddell Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WdC-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Avoid use of aerial fire retardants and foams with 300 feet of riparian areas.  To the 
maximum extent feasible, orient air drops so that the drop lands perpendicular to 
streams. 2 100 CalFire

WdC-CCCS-
15.2.1.2 Action Step

Fire/Fuel 
Management

Disseminate recommendations from NMFS’ October 9, 2007, jeopardy biological 
opinion on the use of fire retardants to local firefighting agencies and CalFire. 3 5 CalFire, State Parks

WdC-CCCS-
15.2.1.3 Action Step

Fire/Fuel 
Management

In the event of a wildfire, CalFire Resource Advisors should contact the resource 
agencies for ESA consultation (or technical assistance) about the incident. 2 100

CalFire, CDFW, NMFS, 
NRCS, USFWS

The resource agencies can provide guidance 
regarding critical resources in areas that may be 
affected by firefighting actions.  

WdC-CCCS-
15.2.1.4 Action Step

Fire/Fuel 
Management

Develop guidance that directs CalFire and other agencies and organizations using 
fire retardants to conduct an assessment of site conditions following wildfire where 
fire retardants have entered waterways, to evaluate the changes to on site water 
quality and the structure of the biological community. 2 100 CalFire, CDFW, USFWS

WdC-CCCS-
15.2.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize reduced density, abundance, and diversity

WdC-CCCS-
15.2.2.1 Action Step

Fire/Fuel 
Management Develop measures protective of salmonids during fire suppression activities. 3 25 CalFire, NMFS, NRCS

WdC-CCCS-
15.2.2.2 Action Step

Fire/Fuel 
Management

Encourage CalFire to provide fire contingency plan to all non-County fire fighters 
when providing fire fighting assistance in the Waddell Creek watershed (and all other 
watersheds in the County). 2 5 CalFire

WdC-CCCS-
15.2.2.3 Action Step

Fire/Fuel 
Management Reassess fire risk every ten years. 3 100

CalFire, County of Santa Cruz, 
NRCS, State Parks

WdC-CCCS-
15.2.2.4 Action Step

Fire/Fuel 
Management

Work with County planners to define future impacts of proposed urban and 
infrastructure development on fire suppression and fuel load buildup. 3 10

CalFire, County of Santa Cruz, 
NRCS

WdC-CCCS-
15.2.3

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize adverse alterations to riparian species composition and 
structure

WdC-CCCS-
15.2.3.1 Action Step

Fire/Fuel 
Management

Review prescribed fire plans to ensure they provide adequate protection for riparian 
corridors. 2 5

CalFire, CDFW, County of 
Santa Cruz, NMFS, NRCS, 
State Parks, USFWS

WdC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

WdC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to watershed hydrology

WdC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Reduce road densities by 10 percent over the next 20 years, prioritizing high risk 
areas in historical habitats or steelhead watersheds. 2 10

CalTrans, County of Santa 
Cruz,  NRCS, Santa Cruz RCD

Road densities are high throughout the watershed 
and are estimated at 2.0 miles of road per square 
mile of watershed area, and at 2.3 miles per square 
mile of riparian area.  However, although road 
densities are high, they are generally lower than most 
target watershed in the Santa Cruz Mountains.  
Roads parallel many of the waterways within Waddell 
Creek and restrict channel migration and other fluvial 
processes.  Indiscriminate road density reduction 
should be avoided so as not to preclude inhibiting 
future road realignments that could also effectively 
reduce sediment delivery.

WdC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Size culverts to accommodate flashy, debris-laden flows and maintain trash racks to 
prevent culvert plugging and subsequent road failure. 2 20

CalTrans, County of Santa 
Cruz, NRCS, Santa Cruz RCD

WdC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Conduct outreach and education regarding the adverse effects of roads and trails, 
and the types of best management practices protective of salmonids. 3 20

CalTrans, County of Santa 
Cruz, NRCS, Santa Cruz RCD

WdC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Continue education of Caltrans and State Parks staff regarding watershed 
processes and the adverse effects of improper road construction and maintenance 
on salmonids and their habitats. 3 60

CalTrans, County of Santa 
Cruz, NRCS, Santa Cruz RCD

WdC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

WdC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Close unauthorized (pioneer) trails and conduct appropriate decommissioning 
practices. Hydrologically disconnect trails from associated waterways. 3 100 CalFire, State Parks
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Waddell Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WdC-CCCS-
23.1.2.2 Action Step

Roads/Railroad
s

Conduct road and sediment reduction assessments to identify sediment-related and 
runoff-related problems and determine level of hydrologic connectivity. 2 10 Santa Cruz RCD, State Parks

WdC-CCCS-
23.1.2.3 Action Step

Roads/Railroad
s

Educate users (including mountain bikers, hikers, ORV users, etc.) to help prevent or 
control erosion and sediment problems along the stream. 3 30 RWQCB, State Parks

WdC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

WdC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Design new roads to minimize unstable slopes, wetlands, floodplains and other 
areas of high habitat value. 2 100

CalFire, NRCS, Private 
Landowners, State Parks

WdC-CCCS-
23.1.4

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

WdC-CCCS-
23.1.4.1 Action Step

Roads/Railroad
s

Encourage ongoing implementation of the County of Santa Cruz’s Integrated 
Vegetation Management Plan for Roads Near Perennial Waters regarding roadside 
maintenance activities to discourage or eliminate unwanted vegetation and promote 
desirable (native) vegetation. 3 100 County of Santa Cruz

WdC-CCCS-
23.1.5

Recovery 
Action

Roads/Railroad
s

Prevent or minimize alterations to sediment transport (road condition/density, dams, 
etc.)

WdC-CCCS-
23.1.5.1 Action Step

Roads/Railroad
s

Identify areas at increased risk of mass wasting and elevated fine sediment load, 
and decrease sediment from transportation projects and land management activities 
in those areas. 3 10

California Department of Mines 
and Geology, CDFW, Private 
Landowners

WdC-CCCS-
23.1.5.2 Action Step

Roads/Railroad
s

Use best available management practices for road construction, maintenance, 
management and decommissioning (e.g. Hagans & Weaver, 1994; Sommarstrom, 
2002; Oregon Department of Transportation, 1999). 2 15

CalFire, Private Landowners, 
Santa Cruz RCD, State Parks

WdC-CCCS-
23.1.5.3 Action Step

Roads/Railroad
s

Work with landowners to assess the effectiveness of erosion control measures 
throughout the winter period. 3 10

CDFW, NRCS, San Mateo 
RCD

WdC-CCCS-
23.1.6

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to the estuary (impaired quality and extent)

WdC-CCCS-
23.1.6.1 Action Step

Roads/Railroad
s

Remove structures impairing or reducing the historical tidal prism where feasible and 
where benefits to steelhead and/or the estuarine environment are predicted. 
Evaluate benefits to lagoon tidal prism from the proposed bridge replacement for the 
Highway 1 bridge over Scott Creek lagoon. 2 10

CalTrans, CDFW, NMFS, 
USACE, USFWS Cost accounted for in ESTUARY.

WdC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

WdC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

WdC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  Hydrologically disconnect roads where 
appropriate. 2 100

CalFire, County of Santa Cruz, 
State Parks Hydrologically disconnect roads where appropriate.

WdC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails by unauthorized and 
impacting uses to decrease fine sediment loads. 2 100 State Parks
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Waddell Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WdC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Encourage appropriate restrictions for winter use of unsurfaced roads along rural 
utility easements; and establish best management practices for clearance within 
riparian corridors. 3 100

CalFire, County of Santa Cruz, 
PG&E

WdC-CCCS-
23.2.1.4 Action Step

Roads/Railroad
s Encourage enforcement of Erosion Control Ordinance for private roads. 3 100

County of Santa Cruz, 
RWQCB

County should provide adequate staffing to ensure 
standards per their Erosion Control Ordinances are 
applied appropriately.

WdC-CCCS-
23.2.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize increased landscape disturbance

WdC-CCCS-
23.2.2.1 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific road management plan is created 
and implemented. 2 10

County of Santa Cruz, Private 
Landowners, State Parks

WdC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns Address the inadequacy of existing regulatory mechanisms

WdC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

WdC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns Minimize future diversions from sources of cool water input 2 100 CDFW, State Parks, SWRCB

Sources of cool water input should not be diverted, 
particularly during drought periods.

WdC-CCCS-
24.1.1.2 Action Step

Severe 
Weather 
Patterns

Identify and work with water users and appropriate regulatory agencies to minimize 
depletion of summer base flows from unauthorized water uses. 2 10

CDFW, Farm Bureau, NMFS, 
Private Landowners, State 
Parks, SWRCB

WdC-CCCS-
24.1.1.3 Action Step

Severe 
Weather 
Patterns

Pursue opportunities to acquire or lease water, or acquire water rights from willing 
sellers, for steelhead recovery purposes, particularly under drought conditions. 
Develop incentives for water right holders to dedicate instream flows for the 
protection of salmonids (CDFG 2004)(Water Code § 1707). 2 100

CalPoly, County of Santa Cruz, 
NMFS, Private Landowners, 
RWQCB, SWRCB, Trout 
Unlimited

In circumstances where potential agricultural sellers of 
water rights do not shift to groundwater pumping or 
make other arrangements  such that lands are not left 
fallow, potential sellers may forgo the agricultural 
profits they would have gained from irrigating.  
Significant oversight by regulatory agencies may be 
required to ensure successful program 
implementation.  Implementation and outreach is 
anticipated to occur over the entire 100 year recovery 
horizon due to the large number of diversions in the 
watershed.

WdC-CCCS-
24.2 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

WdC-CCCS-
24.2.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to the estuary (impaired quality and extent)

WdC-CCCS-
24.2.1.1 Action Step

Severe 
Weather 
Patterns

Design estuary restoration projects to include subtidal habitats and natural 
bioengineering techniques that buffer wave action and increase sediment deposition 
to minimize shoreline and wetland erosion. 2 100

Cal Poly, CalTrans, County of 
Santa Crus, Federal, Santa 
Cruz RCD, State

New bridges and upgrades to parking lots should 
evaluate future impacts associated with sea level rise.
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Waddell Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

WdC-CCCS-
24.2.2

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to water quality (impaired stream temperature)

WdC-CCCS-
24.2.2.1 Action Step

Severe 
Weather 
Patterns Ensure adequate water temperatures are maintained during drought periods. 2 100

CDFW, Private Landowners, 
Santa Cruz RCD, SWRCB

WdC-CCCS-
24.2.3

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

WdC-CCCS-
24.2.3.1 Action Step

Severe 
Weather 
Patterns

Where existing infrastructure exists within historical floodplains or offchannel habitats 
in any historical steelhead watersheds, and restoration is found feasible, encourage 
willing landowners to restore these areas through conservation easements, etc. 3 20

County, Federal, Santa Cruz 
RCD, State

WdC-CCCS-
24.2.4

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to stream hydrology (impaired water flow)

WdC-CCCS-
24.2.4.1 Action Step

Severe 
Weather 
Patterns

Develop and implement critical flow levels for stream reaches impacted by water 
diversions.  Critical flow values during droughts should include minimum bypass flow 
requirements to support upstream adult migration during winter months and juvenile 
rearing in the summer and fall months. 3 10

CDFW, NMFS, State Parks, 
SWRCB

WdC-CCCS-
24.2.4.2 Action Step

Severe 
Weather 
Patterns

Implement water conservation strategies that provide for drought contingencies 
without relying on interception of surface flows or groundwater depletion. 3 100

County of Santa Cruz, Private 
Landowners, State Parks

WdC-CCCS-
24.2.4.3 Action Step

Severe 
Weather 
Patterns

Critical flow values should include minimum bypass flow requirements to support 
upstream adult migration during winter months and juvenile rearing in the summer 
and fall months. 3 10

CDFW, NMFS, State Parks, 
SWRCB

WdC-CCCS-
24.2.4.4 Action Step

Severe 
Weather 
Patterns

If predicted flows are below a level considered critical to maintain habitat conditions 
for steelhead at all life stages, measures to reduce water consumption should be 
initiated by users in the watershed through conservation programs. 3 10

CDFW, NMFS, State Parks, 
SWRCB

WdC-CCCS-
24.2.4.5 Action Step

Severe 
Weather 
Patterns

Encourage SWRCB to bring illegal water diverters and out-of-compliance diverters 
into compliance with State law. 2 5

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, Private Landowners, 
Public, SWRCB

WdC-CCCS-
24.2.5

Recovery 
Action

Severe 
Weather 
Patterns

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

WdC-CCCS-
24.2.5.1 Action Step

Severe 
Weather 
Patterns

Protect high-risk shallow-seated landslide areas and surfaces prone to erosion from 
being mobilized by intense storm events. 2 100

County of Santa Cruz, 
California Geological Survey, 
State Parks

Heavy rainfall and extreme flood events could result 
in major erosion in upslope locations.  Much of the 
watershed is comprised of steep topography in 
erodible geology.  High instream sediment 
concentration can fill pools, smother spawning gravel, 
and generally simplify instream habitat complexity.

WdC-CCCS-
24.2.5.2 Action Step

Severe 
Weather 
Patterns Minimize future urban development in floodplains or off channel habitats. 1 100

California Geological Survey, 
CalTrans, County of Santa 
Cruz, Private Landowners,  
USACE
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CCC Steelhead DPS Rapid Assessment Profile:  
Santa Cruz Mountains Diversity Stratum Populations 

San Pedro Creek 
• Role within DPS: Dependent Population
• Spawner Abundance Target: N/A
• Current Intrinsic Potential: N/A

Tunitas Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: 62-126 adults
• Current Intrinsic Potential: 10.7 IP-km

Gazos Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: 73-148 adults
• Current Intrinsic Potential: 12.5 IP-km

San Vicente Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: 32-66 adults
• Current Intrinsic Potential: 5.7 IP-km

Laguna Creek 
• Role within DPS: Dependent Population
• Spawner Density Target: 25-52 adults
• Current Intrinsic Potential: 4.5 IP-km

Abundance and Distribution 
San Pedro Creek.  The San Pedro Creek watershed drains approximately 8.7 square miles of the 
northern Santa Cruz Mountains in San Mateo County and encompasses four primary 
subwatersheds: North Fork, Middle Fork, South Fork, and Sanchez Fork.  San Pedro has a small, 
open estuary that receives perennial flow year round.   

There are approximately 4.2 miles of accessible spawning and rearing habitat for steelhead.  As 
of 1968, the local CDFG warden estimated the adult steelhead run at 100 individuals, and 
Anderson (1974) estimated the run at between 100 and 250 individuals.  In 1976, the local CDFG 
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warden estimated 60 adult steelhead had been poached at the Adobe Road crossing alone, and 
approximately 40 pairs were observed spawning in the Middle Fork during the winter of 1984-
85 (Titus et al. 2010).  In April 2008, at least 16 adults and several smolts were observed in the 
estuary (Joel Casagrande, NMFS, personal observation, April 2008).  During the winter of 2011-
12, redd surveys were conducted throughout a 1.117 kilometer reach of the Middle Fork San 
Pedro Creek; no redds or steelhead adults were observed (Jankovitz 2012).  However, during the 
winter of 2012-13, Jankovitz (2013) observed 12 steelhead redds (10 redds per kilometer) and one 
adult steelhead in the same reach of the Middle Fork San Pedro Creek.  In July 2014, a single, 
post-spawned adult female and several smolt-sized juveniles were collected from the San Pedro 
Creek lagoon during the dewatering phase of the Highway 1 Bridge replacement (Joel 
Casagrande, NMFS, personal communication, August 2014). 
 
Numerous surveys of juvenile steelhead distribution and abundance have occurred in San Pedro 
Creek (Titus et al. 2010).  In the summer of 1973, juveniles were very abundant throughout the 
watershed with densities between 55 and 221 fish per 100 feet (Anderson 1973).  Similar densities 
were also found in 1974 (Anderson 1974) but were much lower in 1976 and 1979 (Titus et al. 2010).  
In 1988, 1989, and 1995, juvenile steelhead were again very abundant throughout the lower 
mainstem (CDFG 1988; Sullivan 1990; Titus et al. 2010).  HES (2002) observed juvenile steelhead 
in all accessible habitats in summer 2001 and noted the highest abundance was in the Middle Fork 
and upper mainstem.  Similarly, Johnson (2005) observed juvenile steelhead in all accessible 
habitats in the fall 2004, and also noted abundance was greatest in the Middle Fork and upper 
mainstem.   
 
Tunitas Creek.  The Tunitas Creek watershed drains approximately 11.5 square miles of the Santa 
Cruz Mountains in western San Mateo County and includes two primary subwatersheds: East 
Fork Tunitas Creek and Dry Creek.  There are approximately 11.7 miles of potential habitat for 
steelhead, including a small lagoon. 
 
Shapovalov (1939) found juvenile steelhead to be common throughout lower Tunitas Creek, 
including the tidal portion, and noted steelhead abundance declined with distance upstream.  In 
1962, the local CDFG warden estimated the adult run size at approximately 100-200 individuals.  
In October 1962, juvenile steelhead abundance averaged 26 fish per 100 feet at four sites on the 
mainstem.  These consisted mostly of age 0+ fish and were observed almost exclusively 
downstream of the East Fork confluence (CDFG 1962).  On July 28, 1964, juvenile steelhead 
abundance was approximately 30 fish per 100 feet in the lower East Fork (CDFG 1964).  CDFG 
conducted extensive habitat surveys throughout the watershed in summer of 2006. Juvenile 
steelhead (or resident trout) were observed in moderate to low densities throughout Tunitas 
Creek, as well as the downstream portions of the East Fork and Dry Creek (Becker and Reining 
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2008).  Habitat quality increased with distance upstream and excess fine sediment, flow 
diversions, and riparian vegetation clearing for equestrian access were noted as impairments (J. 
Nelson, CDFW, personal communication, August 2013). 
 
Gazos Creek.  Gazos Creek drains approximately 12 square miles of the Santa Cruz Mountains 
in western San Mateo and Santa Cruz counties and encompasses two significant subwatersheds, 
Old Womans Creek and Middle Fork Gazos Creek (Conrad et al. 2003).  Gazos Creek enters the 
Pacific Ocean approximately 25 miles north of the City of Santa Cruz.  About 13.2 miles of 
potential habitat exist in the watershed, and a small lagoon forms at the mouth of the creek during 
the dry season.   
 
Estimates of the historic and current run size of the adult steelhead in Gazos Creek are not 
available. However, numerous assessments of juvenile steelhead abundance have been 
conducted since the 1960s, many of which are summarized in Titus et al. (2010).  Recent redd 
surveys conducted by CDFW have confirmed spawning by steelhead in Gazos Creek.  During 
the winter of 2011-12, 11 steelhead redds (1.09 redds per kilometer) and two adult steelhead were 
observed throughout the anadromous portion of Gazos Creek (Jankovitz 2012).  No redds were 
observed in a 1.6 kilometer reach of Old Woman’s Creek.  During the winter of 2012-13, 13 
steelhead redds (4.2 redds per kilometer) were observed in a single reach 3.09 kilometers long 
(Jankovitz 2013).   
 
Dr. Jerry Smith of San Jose State University has conducted annual surveys of juvenile steelhead 
and coho salmon at multiple sites throughout Gazos Creek since 1992 (except 2008).  In 2015, 
mean Age 0+ densities across sites in the watershed were 30.4 fish per 100 feet, which was 
improved from densities (16-21 fish per 100 feet) between 2006-2010 and 2013-14 (Smith 2016).  
Juvenile steelhead densities downstream of Old Woman’s Creek were almost always 
substantially less than at sites upstream because of poor substrate conditions and fine sediment 
loading from Old Women’s Creek.  The densities of yearlings and older fish are relatively high 
compared to other streams in the region.  The reduced densities of Age 0+ steelhead observed 
between 2006 and 2010, were partially attributed to reduced access to better spawning habitat in 
the upper watershed by multiple large log jams in the lower four miles of Gazos Creek (Smith 
2013).  However, high flows in 2011 and 2012 shifted and partially redistributed the wood within 
the log jams, improving access for adult steelhead and contributed to higher juvenile steelhead 
densities (28-30 fish per 100 feet), but densities of Age 0+ steelhead were still lower than 1992-
2005 mean of 41 fish per 100 feet (Smith 2013).  The stream has relatively abundant large wood, 
and yearling densities have remained relatively high despite the lower age 0+ densities.   
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San Vicente Creek.  San Vicente Creek drains approximately 11 square miles of the Santa Cruz 
Mountains in western Santa Cruz County and encompasses one primary subwatershed, Mill 
Creek.  San Vicente Creek enters the Pacific Ocean at the town of Davenport about 10 miles north 
of the City of Santa Cruz.  There are approximately 4.5 miles of potential habitat for steelhead in 
the San Vicente Creek watershed.   
 
Shapovalov and Taft (1954) noted the size of the adult steelhead run in San Vicente Creek was 
smaller than those observed in neighboring Scott or Waddell creeks.     During the winter of 2011-
12, Jankovitz (2012) conducted redd surveys throughout the anadromous portion of San Vicente 
Creek and observed 55 steelhead redds for a density of 9.07 steelhead redds per kilometer.  
During the winter of 2012-13, 76 steelhead redds were observed throughout the anadromous 
portions of the San Vicente watershed which equated to a redd density of 24.8 redds per 
kilometer; all redds were found in the mainstem of San Vicente Creek (Jankovitz 2013).  
 
In 1996, juvenile steelhead were relatively abundant at seven sites sampled across the 3.4 miles of 
accessible habitat (CDFG 1996) and in October 2001, 37 pools throughout 3.4 miles of creek 
produced 422 juvenile steelhead, of which 290 were Age 0+ (Nelson 2001).  In recent years, 
biologists from NMFS’s Southwest Fisheries Science Center have observed juvenile steelhead 
throughout San Vicente Creek.   
 
Laguna Creek.  Laguna Creek drains approximately 8.2 square miles of the Santa Cruz Mountains 
in western Santa Cruz County and encompasses the subwatersheds of Reggiardo Creek and 
several smaller unnamed streams. Laguna Creek enters the Pacific Ocean approximately six miles 
northwest of the City of Santa Cruz.  A natural waterfall limits available potential habitat to 
approximately 2.8 miles.  A small lagoon connected to a large backwater pond exists at the creek 
mouth (HES 2012).    
 
Shapovalov and Taft (1954) described the adult steelhead run size in Laguna Creek as smaller 
than in Scott and Waddell creeks, but did not provide a size estimate.  Following a survey in early 
1960, CDFG noted that Laguna Creek supported a “small run of steelhead rainbow trout,” and 
that the lower portion of the creek below a series of natural, impassable waterfalls provided “very 
poor” spawning habitat; a major limiting factor in the watershed (Titus et al. 2010).  In 1981, O. 
mykiss were observed at relatively high densities at five sites (about 70 fish per 100 feet); the report 
also noted significant water diversions were the primary limiting factor affecting the population.  
Age 0+ and older fish were present during surveys in 1985 below the lower waterfall, but no 
abundance estimates were made.  In the lagoon, summer and fall juvenile steelhead surveys have 
been conducted annually since 2008 and in 2004 and 2005 (HES 2012).  Juvenile steelhead were 
found during each sampling event in relatively low numbers; however growth rates in the lagoon 
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were very good.  Based on 2005 population estimates generated from lagoon sampling, the City 
of Santa Cruz (City of Santa Cruz 2011) estimates the lagoon has the potential to produce 675 
smolts.  Conservatively, that number of smolts may produce an adult population estimate of 60 
fish, 90 percent of which may have reared in the lagoon.    
 

History of Land Use, Current Resources and Land Management 
San Pedro Creek.  Early land uses in San Pedro Creek included cattle ranching and agriculture. 
By the early 20th century, much of the mainstem was channelized, and the extensive estuary and 
wetlands near the coast had largely been drained for agricultural production (Culp 2002; Davis 
2004).  Beginning in the 1950s, agriculture was replaced by extensive suburban and commercial 
developments as part of the City of Pacifica (now approximately 36 percent of the watershed 
area).  A major consequence of the urbanization for steelhead was the entire loss of the North 
Fork channel and its tributaries, which were placed in large underground culverts (Amato 2003; 
McDonald 2004). The Middle Fork and South Fork, which consist of mostly coastal shrub, mixed 
evergreen and Eucalyptus forests, and willow/alder riparian woodland, are protected in San 
Pedro Valley County Park  
 
Tunitas Creek.  The upper Tunitas Creek watershed drains steep, mountainous terrain covered 
largely in second-growth coast redwood and mixed conifer forests.  At lower elevations, the 
terrain is less steep, and vegetation consists mostly of coastal shrub and grasslands with alder-
willow riparian forests along the creeks.  In addition to logging, other historic land uses included 
cattle grazing and dry farming.  More recently, very little logging has occurred with about 1 
percent of the watershed area included in a timber harvest plan over the last 10 years.  Residential 
development remains low with approximately 170 people living in the watershed.  Debris from 
logging in the upper watershed resulted in many log debris jams that were noted as impediments 
to fish migration over the years (Shapovalov 1939, CDFG 1962, CDFG 1964, Titus et al. 2010).  
Logging, road construction on the steep, erodible hill slopes, and cattle grazing have all impaired 
substrate quality in the watershed.  Several wells and flow diversions were observed during a 
habitat assessment of the watershed in 2006 (J. Nelson, CDFW, personal communication, August 
2013). The Midpeninsula Regional Open Space District owns and manages the approximately 
700-acre Tunitas Creek Open Space Preserve, which borders portions of both Tunitas and East 
Fork Tunitas creeks.   
 
Gazos Creek.  Gazos Creek flows through deep canyons developed in fractured mudstones of 
the Santa Cruz Formation, which sustains seepage of cool waters during the dry season.  The hill 
slopes and interior valleys are a mixture of coast redwood and Douglas fir forests.  At lower 
elevations near the coast, coastal shrub, grasslands and a small amount of agricultural lands are 
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present. Approximately 80 percent of the watershed is privately owned, yet residential 
developments are few. The remainder of the watershed is owned by State Parks.  By 1955, CDFG 
noted the watershed had suffered significant damage from extensive logging during the early 
half of the century (Titus et al. 2010).  Accumulations of fine sediments were impacting habitat 
quality throughout the watershed, including the lagoon.  Logging still occurs in the watershed 
with approximately 11 percent of the watershed within a timber harvest plan over the last 13 
years.  Old Woman’s Creek, and its extensive road network, remains a significant contributor of 
fine sediments to lower Gazos Creek (Nelson 1994; Alley 2002; Smith 2013). The sediment 
originating from Old Woman’s Creek continues to have an adverse effect on the production of 
steelhead in Gazos Creek downstream of their confluence.  Log jams have been noted as a 
significant problem for fish passage in Gazos Creek since extensive logging began in the upper 
watershed (CDFG 1978; CDFG 1984; Nelson 1994; Smith 2013).   Water diversion for agricultural 
areas near the coast and minor rural residential use has also been identified as a limiting factor 
(Nelson 1994, Alley 2003).    The lagoon at the mouth of Gazos Creek is shallow and usually open 
in summer, possibly because the closed lagoon inundates a septic tank upstream of Highway 1 
(Smith 2013). 
 
San Vicente Creek.  The San Vicente Creek watershed drains through steep karst (limestone) 
geology, which also provides a source of cool water during the dry season.  About 60 percent of 
the watershed consists of coniferous forest, much of which is upstream of anadromy and about 
30 percent of the watershed is either shrubland, montane, or riparian hardwood forest.  
Historically, logging, ranching, and mining (limestone) were the primary industries in the 
watershed1.  Land use in the watershed today includes rural residential, forestry, commercial 
(Town of Davenport) and quarrying.  Logging continues with about 22 percent of the San Vicente 
Creek watershed under a timber harvest plan over the last 10 years.  Approximately 99 percent 
of the watershed is in private ownership and the remaining one percent is state-owned forest 
lands. Housing development is moderate to low with approximately 450 housing units mostly in 
the Town of Davenport.  The Trust for Public Land recently purchased the property owned by 
Coast Dairies most of which has subsequently been turned over to State Parks and BLM.  In 2011, 
a significant portion of San Vicente’s headwaters were permanently protected as part of the 
CEMEX Redwood purchase.  Since 2011, the property, now named San Vicente Redwoods, has 
been owned and managed by the Living Landscape Initiative, a consortium of local and national 
conservation groups, including Peninsula Open Space Trust, the Land Trust of Santa Cruz 
County, The Nature Conservancy, the Save the Redwoods League, and the Sempervirens Fund. 
 

                                                           
1 Coast Dairies Property: A Land Use History:  available at: 
http://www.santacruzpl.org/history/articles/381/ 
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Laguna Creek.   The Laguna Creek watershed drains relatively steep terrain consisting of 
weathered granite and karst geology in the upper watershed that provide a source of cool stream 
flow during summer.  About 60 percent of the watershed consists of coast redwood, ponderosa 
pine, or Douglas fir forests.  Areas near the coast are largely coastal shrub and grasslands with a 
small amount of urban area and agriculture.  Approximately 91 percent of the watershed is 
privately owned while the remainder is managed by CDFW as part of the Bonny Doon Ecological 
Reserve.  Logging is minor with only 39 acres covered in a timber harvest plan over the past 15 
years. Rural residential is moderate with 463 residences throughout the watershed accounting for 
about 1,000 people.  The City of Santa Cruz owns and executes a pre-1914 water right at two 
streamflow diversion facilities on Laguna Creek (City of Santa Cruz 2011).  Impaired streamflows 
are the primary limiting factor in the watershed for steelhead (Becker and Reining 2008).  More 
recently, the City of Santa Cruz has increased bypass flows which has improved stream flow to 
lower Laguna Creek and the lagoon. 
 

Conditions 
Current impaired conditions result directly or indirectly from human activities, and are expected 
to continue until restored and/or the threat acting on the conditions is abated.  The following 
discussion focuses on those conditions that rated as a High or Medium effect to steelhead life 
history stages (See Santa Cruz Mountains Diversity Stratum Rapid Assessment Stresses Results).  
Within these five populations, major conditions were associated with Estuary: Quality & Extent, 
Habitat Complexity: Large Wood & Shelter, and Sediment: Gravel Quality & Distribution of 
Spawning Gravels.  Recovery strategies will focus on improving these conditions as well as those 
needed to ensure population viability and functioning watershed processes. 
 
Estuary: Quality & Extent 
Of the five populations, San Pedro and San Vicente have experienced the most significant loss in 
the extent and quality of their estuarine habitats.  In San Pedro, more than 98 percent of the lagoon 
and adjacent wetlands were permanently lost following urbanization of the valley floor in the 
1950s. The remaining fraction of estuarine habitat (some of which was the result of a recent habitat 
enhancement project) still provides valuable rearing and saltwater acclimation habitat for 
steelhead.  During the construction of the Ocean Shore Railway in 1906, lower San Vicente Creek 
was routed through a bedrock bore tunnel at the north end of the beach, and much of its estuary 
was filled to support the new railroad trestle.  Additional fill was added during the construction 
of Highway 1 in the 1930s.  For Tunitas, Gazos, and Laguna creeks, the lagoons are primarily 
impacted by upstream flow diversions which reduce freshwater inflow and can impair lagoon 
water volume/depths, water quality, and productivity.  Illegal and sometimes frequent sandbar 
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breaching also occurs, further limiting their suitability as summer and winter-rearing habitat for 
juveniles and saltwater transition habitat for smolts in spring.    
 
Threats that contribute to this condition and continue to impair steelhead include Disease, 
Predation, and Competition, Channel Modification, Recreational Areas and Activities (i.e., 
breaching), Residential and Commercial Development, and Water Diversions and 
Impoundments.  
 
Habitat Complexity:  Large Wood & Shelter 
Reduced large wood and shelter was rated as High for its effect for winter-rearing juveniles, as 
Fair for summer-rearing juveniles, and as Good for the adult and smolt lifestages.  According to 
Stillwater Sciences et al. (2010), streams in the Santa Cruz Mountains contain little of the low-
gradient, wide-valley streams capable of providing productive off-channel rearing habitat for 
salmonids.  Therefore the presence of large wood in these steeper streams is essential for 
providing the types of refuge habitat during high flow events.  With the exception of San Pedro 
Creek, most of the watersheds in the diversity stratum support extensive areas of conifer forests.  
Large wood is moderately abundant in portions of the anadromous reaches of Tunitas and Gazos 
creeks, but relatively scarce in San Vicente and Laguna creeks.  Recent field surveys in San Pedro 
Creek indicate that suitable overwintering habitat in the form of undercut banks, boulder clusters, 
and accumulations of smaller woody debris is common in the Middle Fork and upper mainstem, 
but less abundant in the steeper South Fork. 
 
Sediment: Gravel Quality & Distribution of Spawning Gravels 
Impaired gravel quality and quantity was rated as High for effects on the egg lifestage and as Fair 
for summer and winter-rearing juvenile lifestages. Excessive fine sediment has compromised 
rearing and spawning habitat in these populations to varying degrees. Accumulations of fine 
sediment have reduced residual pool volumes, and increased substrate embeddedness.  Increased 
potential for redd scour is also a concern in some reaches for all five of these populations.  Threats 
that contribute to this condition and continue to impair steelhead include Roads and Railroads, 
Channel Modification, Residential and Commercial Development, and Severe Weather Patterns.   
 

Conditions Rated as Fair or Good 
 
Riparian Vegetation: Composition, Cover & Tree Diameter 
This conditions was rated as Good for summer-rearing steelhead in these populations, although 
the presence of non-native and invasive species, such as eucalyptus, cape ivy, and periwinkle, 
within the riparian zones of these streams is fairly common, and if expanded they could 
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compromise the health of riparian habitats.  For example, summer baseflow may decline with 
future climate change.  In streams with large infestations of Tasmanian bluegum (Eucalyptus 
globulus), further reductions in flow and flow duration may occur because of the higher water 
demand of E. globulus relative to native riparian species. Left unmanaged, Cape ivy (a parasitic 
species) will eventually kill mature riparian trees that provide shade and sources of LWD to the 
stream.  Conversion from previously deciduous hard wood riparian forests (i.e., alder/willow) to 
evergreen forest (evergreen or acacia) would reduce light availability, instream productivity, and 
fish feeding efficiency; particularly during early spring when rapid growth of yearling steelhead 
is important.    
 
Velocity Refuge: Floodplain Connectivity 
Floodplain connectivity was rated as Good for its effect on steelhead adults and smolts and as 
Fair for winter-rearing juveniles in these populations.  As noted above, low-gradient streams with 
accessible floodplain habitats and backwater features are naturally rare in the Santa Cruz 
Mountain Diversity stratum (Stillwater Sciences et al. 2010).  The few areas where these habitats 
historically existed have largely been developed for urban or agricultural uses (e.g., mainstem 
San Pedro Creek and lower Laguna Creek).  Threats that contribute to this condition and continue 
to impair steelhead (primarily winter-rearing juveniles) include: Channel Modification, 
Residential and Commercial Development, and Roads and Railroads. 
 
Hydrology: Redd Scour 
This condition was rated as Fair for steelhead egg survival.  Substrate quality has been degraded 
in portions of all five populations. The large extent of impervious surfaces (San Pedro Creek), 
naturally entrenched channels (portions of all populations), and parent rock material with lower 
specific gravity such as Santa Cruz mudstone (Tunitas and Gazos) create conditions that are 
conducive to gravel scour events.  Past channelization projects and stream maintenance programs 
intended to reduce channel roughness and flooding have increased the potential for redd scour 
in some of these systems.  Encouraging implementation of projects to increase channel complexity 
(i.e., widening channels, adding structures and gravel sorting features) will help reduce this 
threat in the future. Threats that contribute to this condition and continue to impair steelhead 
include: Channel Modification, Residential and Commercial Development, and Severe Weather 
Patterns.  
 
Hydrology: Baseflow and Passage Flows 
This condition was rated as Fair for its effect on summer-rearing juvenile steelhead, as Good for 
adults and smolts, and Very Good for eggs.  Flow diversions during the dry season have been 
identified as a problem in Tunitas, Gazos, and Laguna creek.  With the exception of Gazos, the 
remaining watersheds have relatively low natural baseflows.  Summer baseflows in Gazos Creek 
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are relatively high because of the fractured shale in the upper watershed.  The addition of surface 
or groundwater diversions in these watersheds has had reach-level, if not watershed-level, 
impacts on baseflow flow volumes that can impact all lifestages and habitats, including 
downstream estuaries.  Threats that contribute to this condition and continue to impair steelhead 
include: Severe Weather Patterns (i.e., droughts) and Water Diversions and Impoundments.   
 
Passage/Migration: Mouth or Confluence & Physical Barriers 
This condition was rated as Fair for its effects to adults and Good or Very Good for juveniles and 
smolts in these watersheds.  Multiple passage impediments or complete barriers have been 
identified in the San Pedro Creek, Gazos, and San Vicente Creek watersheds.  However, with the 
exception of San Vicente, the amount of suitable habitat upstream of these barriers is limited.  
There are multiple culverts on the mainstem of San Pedro Creek that are considered partial 
impediments to adults and juveniles during periods of low flow.  In Tunitas and Gazos creeks, 
multiple historical and contemporary records indicate large log/debris jams have caused 
problems for steelhead passage.  Streamflow diversions can also impact steelhead adult and smolt 
migration windows.  For example, flow diversions in Laguna Creek by the City of Santa Cruz 
(under their Tier II and III bypass flow targets) reduce the number of adult passage days by 25 to 
30 percent relative to no diversion levels (City of Santa Cruz 2011).  Threats that contribute to this 
condition and continue to impair steelhead include Channel Modification, Residential and 
Commercial Development, Roads and Railroads, Severe Weather Patterns, and Water Diversions 
and Impoundments.   
 
Water Quality:  Turbidity or Toxicity 
Water Quality: Turbidity or Toxicity was rated as Good for steelhead adults and smolts and as 
Fair for summer-rearing and winter-rearing juveniles in these populations.  In San Pedro, 
discharges of various pollutants to the creek via the urban storm drain network have impacted 
all steelhead lifestages.  Specifically, discharges of swimming pool water, concrete slurry, and 
other pollutants originating from the North Fork and mainstem have been reported; some of these 
discharge events have resulted in fish kills including adults.  Elevated turbidity originating from 
unpaved roads, channel maintenance activities, and other land uses was rated as Fair for winter-
rearing juveniles in these watersheds.   
 

Threats 
The following discussion focuses on those threats that were rated as High (See Santa Cruz 
Mountains Diversity Stratum Rapid Assessment Threats Results).  Recovery strategies will focus 
on ameliorating primary threats; however, some strategies may address other threat categories 
when the strategy is essential to recovery efforts.   
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Channel Modification 
Stream channels in these populations have been modified by channel straightening, removal of 
instream structure, levee construction, channel filling, rerouting, and bank stabilization to reduce 
flood risk and protect roads and other infrastructure. The degree of channel modification and 
associated impacts varies across the populations but is most pronounced in San Pedro Creek, 
where nearly the entire mainstem has been rerouted, straightened, and lined by suburban and 
commercial developments.  In addition, the entire North Fork tributary was piped into 
underground culverts and more than 98 percent of the historic estuary and lowland wetlands 
were drained and development.  Maintenance efforts to protect roads constructed within, or 
immediately adjacent to, riparian areas (e.g., Gazos Creek Road or Tunitas Creek Road) will 
continue into the future because these roads serve as main thoroughfares for rural residences in 
these drainages.     
 
Disease, Predation and Competition 
As noted above, reduced depth and volume during the rearing and smolt outmigration phases 
can increase competition and predation rates. The reduced escape and overhead cover 
concentrates fish into smaller areas with less shelter thereby leaving them more vulnerable to 
predation.  Habitats already impacted by other conditions, such as a lack of channel complexity 
or accumulations of fine sediments, further magnifies the risks of increased competition and 
predation.  
 
Fire, Fuel Management and Fire Suppression 
Wildfires are likely to occur in these watersheds in the future.  A major fire, particularly if located 
in areas with a high erosion potential, could substantially increase fine sediment input and further 
compromise the altered rate of large wood recruitment into stream channels.  Furthermore, if 
existing riparian areas were lost to fire, higher instream temperatures would likely result. 
Watersheds with large and widespread infestations of highly flammable eucalyptus trees (e.g., 
San Pedro Creek), have an elevated risk of significant fire damage and sediment erosion potential.  
 
Recreational Areas and Activities 
Hiking is a common form of recreation in these watersheds.  While unpaved trails have the 
potential to deliver sediment to streams, existing trails in these watersheds are not considered a 
major source of fine sediment.  The use of beaches for activities, such as swimming, sunbathing, 
surfing and fishing, are also popular.  Tunitas, Gazos, and Laguna creeks all have seasonal 
lagoons that develop once a sandbar forms in summer.  Illegal breaching of the sandbars can 
significantly affect the health and function of these lagoons and their ability to provide critical 
rearing and saltwater transition habitat for steelhead.      
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Residential and Commercial Development 
Past residential and commercial development is responsible for the loss of extensive estuarine 
and riparian habitats in the San Pedro Creek Watershed.  Smaller developments in the other 
populations have resulted in minor losses to the extent of estuarine and riparian habitats.  Other 
consequences of past developments to the watershed landscape include: channelization and 
simplification of stream habitats, impairments to the hydrology and bank erosion caused by 
increased impervious surfaces, occurrences of toxic discharges and increased turbidity, and in 
most cases, utilization of local water resources.    
 
Roads and Railroads 
Road densities in the five watersheds are considered moderately high to high with densities 
ranging from 1.6 to 4.5 miles of road per square mile of watershed area, and at 1.9 to 6.7 miles per 
square mile of riparian area.  Some of these roads are poorly situated, unpaved, and serve as 
sources of chronic sediment input (e.g., Old Womans Creek Road in the Gazos Creek Watershed).  
Paved and unpaved roads parallel many of the streams and limit natural channel migration.  The 
construction of Highway 1 and the Ocean Shore Railroad in northern Santa Cruz County are 
responsible for complete (San Vicente) and partial (San Pedro, Gazos, and Laguna) filling of 
historic estuarine habitats. Paved roads within the urbanized portion of the San Pedro Creek 
watershed constitute a substantial area of impervious surfaces and a highly efficient conduit for 
storm water and pollutant runoff.   
 
Severe Weather Patterns 
Large flood events and droughts have adversely impacted steelhead populations and their 
habitats throughout the stratum.  Each of the watersheds discussed in this assessment are 
impacted by existing threats such as high residential and commercial development, water 
diversions and impoundments, or even legacy effects from historic management of the 
landscapes (e.g., clear cut logging and road construction), which makes them less resilient to 
future severe weather events.  Improved land use planning and management practices, 
restoration projects, and more efficient water use, will help reduce the threat of severe weather 
events on steelhead and their habitats in these systems.  
 
Water Diversion and Impoundments 
Aquatic habitats have been adversely impacted in each of these populations by water diversions 
to some degree.  San Pedro Creek has been the least impacted because all or most of the water 
resources utilized in the watershed are imported (i.e., Crystal Springs Reservoir)2. The remaining 

                                                           
2 The North Coast County Water District has a water right for a diversion of 500 gallons per minute (gpm) 
from San Pedro Creek between December 1 and April 30, and 210 gpm during May.  However, minimum 
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populations all rely on local sources of water, or also serve as a major water source for nearby 
cities (i.e., the Laguna Creek diversions for the City of Santa Cruz).  Flow diversions adversely 
impact nearly all steelhead lifestages by reducing habitat availability, suitability, and migration 
success. Estuaries are also impacted by upstream diversions.  Where diversion rates are high (e.g., 
Laguna Creek), lagoon volume, depth, and the percentage of freshwater inflow can be adversely 
affected, which creates less optimal (or unsuitable) habitat conditions for steelhead rearing and 
survival.    
 
Fishing and Collecting 
This threat is rated as a Low or Medium contributor to the conditions in these populations. 
 
Hatcheries and Aquaculture 
This threat is rated as a Low or Medium contributor to the conditions in these populations. 
 

Limiting Conditions, Lifestages, and Habitats 
Winter-rearing steelhead is the lifestage most limited by current conditions and future threats in 
San Pedro, Tunitas, Gazos, San Vicente, and Laguna creeks.  Impaired estuary quality and extent, 
impaired substrate conditions for spawning and rearing, and impaired habitat complexity are the 
most limiting habitat attributes. Channel Modification, Recreational Areas and Activities (i.e., 
illegal lagoon breaching), Roads and Railroads, Severe Weather Patterns, and Water Diversions 
and Impoundments are the most significant future threats for these populations. 
 

General Recovery Strategy 
In general, recovery strategies focus on improving conditions and ameliorating conditions and 
threats discussed above, although strategies that address other indicators may also be developed 
where their implementation is critical to restoring properly functioning habitat conditions within 
the watershed.  The general recovery strategies for the populations in these watersheds are 
discussed below with more detailed and site-specific recovery actions provided in Santa Cruz 
Mountains Diversity Stratum Rapid Assessment Recovery Actions.   
 
Improve and Protect Estuarine Habitats  
Estuaries play an import role in the lifecycle of steelhead.  When healthy lagoons and estuaries 
are biologically rich environments, they provide a transitional environment where steelhead can 
adjust to saltwater in preparation for life in the marine environment.  The estuaries or lagoons in 

                                                           
instream flow volumes required by CDFW substantially limit the amount of water the District can divert.  
The District’s treatment facility has been inoperable since 1997 and no diversions have occurred since 
then or are likely to in the near future (Donaldson 2011). 

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
Santa Cruz Mts. Diversity Stratum

1227



each of these populations have been impacted by various threats; however, few complete studies 
on these habitats have been conducted to determine precise limiting factors for steelhead.  Some 
of the estuaries have experienced dramatic declines in their extent, including complete loss.  
Meanwhile reduced freshwater inflow and sedimentation limit the volume of habitat available 
and impairs water quality necessary for maintaining rich productivity.   Comprehensive studies 
in each of these lagoons should be conducted over time to determine limiting factors and their 
use by steelhead.  Installation of interpretive signs at each lagoon that outline the benefits of 
lagoons to salmonids and other sensitive species and the legal implications for breaching must 
also occur.  Also, increased patrols by law enforcement during periods of sandbar closure and 
high lagoon water elevation are necessary to prevent breaches.   Finally, assessing the potential 
for the expansion of estuary extent in the populations where a significant loss of historic extent 
has occurred should be done. 
 
Improve Habitat Complexity 
Reduced habitat complexity is a current limiting factor in these watersheds.  Restoration actions 
should focus on retaining instream LWD and improving spawning habitat through the placement 
of habitat structures that can effectively increase holding and rearing habitat and help with 
sorting of gravels.  In stream reaches with little immediate downstream infrastructure, properly-
sized trees could be felled into stream channels to create these structures.  Overwintering habitat 
enhancement projects should be implemented and designed to provide continuous velocity 
refuges for juvenile salmonids from winter baseflows and floods, while summer habitat LWD 
projects should be implemented and designed to provide cover, and facilitate scour during high 
flows to increase pool volume and frequency.  Both single log and multiple log configurations 
can be used depending on site-specific conditions. 
 
Address Upslope Sediment Sources to Improve Gravel Quality and Quantity      
Accumulations of fine sediments are a problem in each of the above populations.  Active and 
abandoned logging roads are located in some of the watersheds.  Restoration actions targeted at 
reducing or eliminating sources of fine sediments are important for improving existing 
conditions.  Sites known as significant sediment sources that have a significant impact on 
steelhead habitat should receive the highest priority.  Furthermore, future road maintenance 
work should include measures to close and decommission unnecessary or abandoned roads.  At 
a minimum, use of unpaved roads during winter should be highly restricted and appropriate 
measures should be taken during the dry season to reduce or eliminate sources of sediment.  Bank 
erosion caused by past channel modification projects also contribute fine sediments.  Planting of 
riparian vegetation where banks are bare and implementation of restoration projects aimed at 
reducing runoff rates or protecting banks using bioengineered methods should receive high 
priority in areas where this condition is occurring.       
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Ensure Protective Flows Are Maintained  
Water diversions have been identified as a High threat to these populations because of their 
growing populations and relatively low summer baseflows. Adoption, implementation, 
compliance monitoring and enforcement of standards set forth by CDFW (CDFG 2008) should 
ensure flows protective of all steelhead lifestages are met.  Increased implementation of off-
channel storage and rainwater harvest facilities would help reduce dry season diversions, 
particularly in rural areas that rely on local streams as the water source.  
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Riparian Vegetation: Composition, Cover & Tree Diameter G

Estuary: Quality & Extent G P P P

Velocity Refuge: Floodplain Connectivity G F G

Hydrology: Redd Scour F

Hydrology: Baseflow & Passage Flows G VG F G

Passage/Migration: Mouth or Confluence & Physical Barriers F G VG G

Habitat Complexity: Percent Primary Pools & Pool/Riffle/Flatwater Ratios G G G

Habitat Complexity: Large Wood & Shelter G F P G

Sediment: Gravel Quality & Distribution of Spawning Gravels VG P F F

Viability: Density, Abundance & Spatial Structure F G G

Water Quality: Temperature G VG

Water Quality: Turbidity & Toxicity G F F G
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CCC Steelhead DPS: Santa Cruz Mountains Diversity Stratum (San Pedro/Gazos/San Vicente/Laguna/Tunitas)

Steelhead Life History Stages

Habitat & Population Condition Scores By Life Stage:

Adults Eggs

Summer-

Rearing 

Juveniles

Winter-

Rearing 

Juveniles

Smolts

VG = Very Good

G = Good

F = Fair    

P = Poor
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Agriculture L M L L L L L M L L

Channel Modification L H M M L M L H H L M

Disease, Predation, and Competition L H L L L L L L L

Fire, Fuel Management, and Fire Suppression L M L L L L M M L L

Livestock Farming and Ranching L L L L L L L M L L

Logging and Wood Harvesting L L L L L L M M L L

Mining L L L L L L L M L L

Recreational Areas and Activities L H L L L L L M L L

Residential and Commercial Development L H M M M L M H L M

Roads and Railroads L M L L M L H H L M

Severe Weather Patterns L M L H M M L M H L L

Water Diversions and Impoundments L H L L H M L H L M L L

Fishing and Collecting L

Hatcheries and Aquaculture L L L

Stresses

Threat Scores

L: Low

M: Medium

H: High
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San Pedro Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

SPC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
1.1.1

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

SPC-CCCS-
1.1.1.1 Action Step Estuary

Develop and implement a lagoon habitat assessment program to determine the 
quality and function of the San Pedro Creek Lagoon/Estuary as well as seasonal 
steelhead use and abundance over time. 2 5 CDFW, City of Pacifica, NMFS

The habitat assessment should determine existing 
limiting factors and develop potential rehabilitation 
projects to address these factors.

SPC-CCCS-
1.1.1.2 Action Step Estuary

Evaluate appropriate locations to add structural elements for cover (e.g., anchored 
small woody debris clusters) into the San Pedro Creek Lagoon and implement 
where appropriate. 2 20

California Coastal 
Conservancy, CDFW, City of 
Pacifica, NMFS, San Mateo 
County RCD

In 2014, Caltrans and the City of Pacifica completed 
their Highway 1 Bridge Replacement Project over San 
Pedro Creek.  This project resulted in a substantial 
increase in the amount of open water habitat in the 
lagoon. However, there is limited escape cover in the 
lagoon for juvenile steelhead from avian predation as 
high flows routinely wash out all woody debris in the 
urbanized channel.  Increasing habitat complexity by 
adding structural elements is likely to improve 
steelhead juvenile and smolt survival while rearing in 
the lagoon.

SPC-CCCS-
1.1.1.3 Action Step Estuary

Expand the use of gull-proof lids on refuse cans at and around the lagoon and 
beach. 2 5

California Coastal 
Conservancy, City of Pacifica, 
County of San Mateo, Private 
Landowners

SPC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

SPC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Work with landowners to identify suitable locations for implementing channel 
widening and riparian habitat enhancement projects aimed at improving floodplain 
connectivity and overwintering habitat.  Identify sites where channel widening along 
the mainstem of San Pedro Creek would be feasible and develop conceptual plans 
for enhancements. 3 25

CDFW, City of Pacifica, County 
of San Mateo, FEMA, NMFS,  
Private Landowners, Trout 
Unlimited, USACE

Potential locations may include undeveloped fields 
adjacent to Sanchez Adobe County Park and Alma 
Heights School (SPCWC 2002), and open space 
areas adjacent to the Sanchez Art Center 
(immediately upstream of the Sanchez Fork 
confluence).

SPC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions

SPC-CCCS-
3.1.1.1 Action Step Hydrology

Develop and implement actions to capture, detain, and/or percolate stormwater 
runoff locally to reduce redd scour, bank erosion, channel incision, and 
sedimentation in the mainstem of San Pedro Creek. 2 10

CDFW, City of Pacifica, County 
of San Mateo, NMFS,  San 
Mateo County RCD, SWRCB, 
USEPA

High stream flow velocities and volumes exiting the 
North Fork culvert have substantially increased bank 
erosion and the delivery of fine sediments to the 
mainstem.  See SPCWC (2002).

SPC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

SPC-CCCS-
5.1.1.1 Action Step Passage Improve fish passage at select crossings on the mainstem of San Pedro Creek. 2 10

CDFW, City of Pacifica, NMFS, 
San Mateo County Department 
of Parks , San Mateo County 
RCD

Sites/culverts in order of decreasing importance are 
Oddstad Road, Linda Mar Boulevard, and Adobe 
Road.  Passage improvements may include replacing 
existing box culverts with new free spanning bridges 
or installing enhancements within/downstream of the 
culverts to reduce peak velocities and increase 
summer flow depths through the crossings.

SPC-CCCS-
5.1.1.2 Action Step Passage

Evaluate and if necessary enhance fish passage through the concrete box culvert 
supporting the pedestrian bridge over the Middle Fork San Pedro Creek in San 
Pedro County Park. 2 5

CDFW, NMFS, San Mateo 
County Department of Parks , 
San Mateo County RCD

If passage enhancement is currently sufficient, re-
assess the crossing in 10 years to ensure passage 
conditions do not deteriorate.

SPC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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San Pedro Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SPC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Promote restoration projects designed to improve instream habitat complexity and 
overwinter survival for juvenile steelhead in the Middle Fork and mainstem of San 
Pedro Creek 2 5

CDFW, City of Pacifica, NOAA 
RC,  San Mateo County RCD

SPC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Assess the feasibility of enhancing the instream habitat conditions in the lower South 
Fork San Pedro Creek. This may include removing the levee along the lower left 
bank and widening the existing channel to improve channel cross-section 
morphology. 2 10

CDFW, NOAA RC, North 
County Coast Water District, 
San Mateo County Department 
of Parks , San Mateo County 
RCD

The existing channel in the lower South Fork is 
heavily incised and relatively steep due to a major 
channelization project in the 1960s, which 
straightened and rerouted the lower reach of the 
creek to the eastern edge of the valley.  Current 
limiting factors in the anadromous portion of the South 
Fork (from confluence upstream to the North County 
Coast Water District diversion) include high flow 
velocities during storm events, bank erosion, and fine 
sediment loads; all of which result in a high potential 
for redd scour.

SPC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pool, LWD, and shelters

SPC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Work with the City of Pacific and San Mateo County Department of Parks to develop 
and implement an instream large wood retention policy for the Middle Fork, South 
Fork, and the mainstem San Pedro Creek. 2 20

City of Pacifica, San Mateo 
County Department of Parks , 
San Mateo County RCD

SPC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity Allow native trees in riparian areas to age, die, and recruit into the stream naturally. 2 50

City of Pacifica, County of San 
Mateo, NMFS, San Mateo 
County Department of Parks , 
San Mateo County RCD

SPC-CCCS-6.2 Objective
Habitat 
Complexity Address the inadequacy of existing regulatory mechanisms

SPC-CCCS-
6.2.1

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)

SPC-CCCS-
6.2.1.1 Action Step

Habitat 
Complexity

Encourage retention and recruitment of large woody debris for all historical salmonid 
rearing habitats.  Consult a hydrologist and qualified fisheries biologist before 
removing wood from streams 2 25

Caltrans, CDFW, City of 
Pacifica, County of San Mateo, 
NMFS, NOAA RC, North 
County Coast Water District, 
Private Landowners, San 
Mateo County RCD, USACE

SPC-CCCS-
6.2.1.2 Action Step

Habitat 
Complexity

Educate landowners, land managers, and municipal staffs on the importance of 
LWD to steelhead survival and recovery, and watershed processes. 2 30

CDFW, City of Pacifica, County 
of San Mateo, NMFS, North 
County Coast Water District, 
San Mateo County Department 
of Parks 

SPC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
7.1.1

Recovery 
Action Riparian Improve riparian conditions

SPC-CCCS-
7.1.1.1 Action Step Riparian Remove invasive exotic vegetation from riparian zones. 2 5

Caltrans, City of Pacifica, 
County of San Mateo, Private 
Landowners, San Mateo 
County Department of Parks , 
San Mateo County RCD

SPC-CCCS-7.2 Objective Riparian Address the inadequacy of existing regulatory mechanisms
SPC-CCCS-
7.2.1

Recovery 
Action Riparian Improve riparian conditions

SPC-CCCS-
7.2.1.1 Action Step Riparian

Develop a non-native-invasive plant management plan for San Pedro County Park 
with a goal to substantially reduce the extent of Eucalyptus and cape ivy within the 
Park, particularly within the riparian zones 2 20

San Mateo County Department 
of Parks , San Mateo County 
RCD
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San Pedro Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SPC-CCCS-
7.2.1.2 Action Step Riparian

Work with the County of San Mateo to revise existing tree ordinances to reduce or 
waive tree removal permit fees and expedite the tree removal permit process for non-
native, invasive tree species (e.g., Eucalyptus and Acacia), particularly in riparian or 
wetland areas and on public lands when part of a habitat restoration program. 3 20

CDFW, County of San Mateo, 
NMFS

SPC-CCCS-8.1 Objective Sediment
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quality

SPC-CCCS-
8.1.1.1 Action Step Sediment

Reduce anthropogenic sources of fine sediment loading.  Where appropriate, use 
bioengineered practices to stabilize stream banks. 2 10

City of Pacifica,  Private 
Landowners, San Mateo 
County RCD

SPC-CCCS-
8.1.1.2 Action Step Sediment

Develop and implement actions to capture, detain, and/or percolate stormwater 
runoff to reduce redd scour, bank erosion, channel incision, and sedimentation in the 
mainstem of San Pedro Creek. 2 10

City of Pacifica, County of San 
Mateo,  Private Landowners, 
RWQCB, San Mateo County 
Department of Parks , San 
Mateo County RCD, USEPA

SPC-CCCS-
10.1 Objective Water Quality

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
10.1.1

Recovery 
Action Water Quality Reduce toxicity and pollutants

SPC-CCCS-
10.1.1.1 Action Step Water Quality

Where practicable, install vegetated treatment wetlands such as bio-swales, 
retention basins, and expand the use of permeable pavements throughout the 
watershed. 2 20

CDFW, City of Pacifica, 
RWQCB, San Mateo County 
RCD, State Water Resources 
Control Board, USEPA, 
USFWS

SPC-CCCS-
10.1.1.2 Action Step Water Quality

Encourage native and drought tolerant landscaping in order to reduce runoff of 
chlorinated tap water to storm drain systems that discharge to San Pedro Creek 3 25

City of Pacifica, RWQCB, 
USEPA

SPC-CCCS-
10.1.1.3 Action Step Water Quality

Expand education and outreach opportunities to landowners on how to properly 
dispose of chlorinated swimming pool water, automotive oils and grease, and 
concrete slurry, and ways to minimize the use of household pesticides and fertilizers 2 20

City of Pacifica, County of San 
Mateo, RWQCB, San Mateo 
County RCD, SWRCB, 
USEPA

SPC-CCCS-
10.1.1.4 Action Step Water Quality

Where possible assess the feasibility of day-lighting portions of the North Fork San 
Pedro Creek channel. 3 10

City of Pacifica, RWQCB, San 
Mateo County RCD, USEPA

SPC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development Prevent or minimize impairment to watershed hydrology

SPC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

New developments should minimize, changes in duration, or magnitude of 
stormwater runoff and peak stream flow. 2 50 City of Pacifica, USEPA

SPC-CCCS-
22.1.1.2 Action Step

Residential/
Commercial 
Development

Encourage the use and provide incentives for rooftop water storage and other 
conservation devices 3 20

City of Pacifica, RWQCB, 
USEPA

SPC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SPC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Develop and implement actions to capture, detain, and/or percolate stormwater 
runoff to reduce redd scour, bank erosion, channel incision, and sedimentation in the 
mainstem of San Pedro Creek. 2 10

City of Pacifica, County of San 
Mateo, San Mateo County 
RCD, State Water Resources 
Control Board, USEPA

SPC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration
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San Pedro Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SPC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

All future or replacement bridges or culverts associated with roads should be free 
spanning structures or constructed with the minimal amount of impairment to the 
stream channel. 3 100

Caltrans, City of Pacifica, 
County of San Mateo

SPC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

SPC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to hydrology (gravel scouring events)

SPC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Develop and implement actions to capture, detain, and/or percolate stormwater 
runoff to reduce redd scour, bank erosion, channel incision, and sedimentation in the 
mainstem of San Pedro Creek. 3 20

City of Pacifica, North County 
Coast Water District,  Private 
Landowners, San Mateo 
County RCD

SPC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SPC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to watershed hydrology

SPC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment

Work with the North County Coast Water District and other landowners in the San 
Pedro Creek Watershed to avoid new or increased summer diversions 2 50

CDFW, North County Coast 
Water District, Private 
Landowners, SWRCB

SPC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

Evaluate and implement rainfall capture from impervious surfaces for irrigation use 
to protect water quality and reduce water demand in summer. 2 50

City of Pacifica, County of San 
Mateo, NMFS,  Private 
Landowners, San Mateo 
County RCD

SPC-CCCS-
25.1.1.3 Action Step

Water Diversion
/Impoundment

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 3 10

North County Coast Water 
District, San Mateo County 
RCD, SWRCB
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Tunitas Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

TuC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

TuC-CCCS-
1.1.1

Recovery 
Action Estuary Reduce frequency of artificial breaching events

TuC-CCCS-
1.1.1.1 Action Step Estuary

Post durable and attractive interpretive signage at the beach to discourage casual 
breaching of the lagoon sandbar. 2 10

CDFW, NMFS, San Mateo 
County RCD, Trout Unlimited, 
USFWS

Signage could also be placed along the parking lot 
which provides the public beach access.

TuC-CCCS-
1.1.1.2 Action Step Estuary

Develop strategies and implement practices with local stakeholders to reduce the 
frequency of artificial breaching events. 2 10

CDFW, CDFW Law 
Enforcement, NMFS, Private 
Landowners, San Mateo 
County RCD

TuC-CCCS-
1.1.1.3 Action Step Estuary

Post warning signs and provide financial rewards to individuals who identify persons 
who illegally breach the sandbar to the Tunitas Creek lagoon. 2 5

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE

TuC-CCCS-
1.1.2

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

TuC-CCCS-
1.1.2.1 Action Step Estuary

Develop and implement a lagoon habitat assessment program to determine the 
quality and function of the Tunitas Creek Lagoon/Estuary as well as seasonal 
steelhead use and abundance over time. 2 5 CDFW, NMFS

The habitat assessment should determine existing 
limiting factors and develop potential rehabilitation 
projects to address these factors.

TuC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

TuC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions

TuC-CCCS-
3.1.1.1 Action Step Hydrology

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for steelhead 2 10

CDFW, Mid Peninsula Open 
Space District, NMFS, San 
Mateo County RCD, Trout 
Unlimited

TuC-CCCS-
3.1.1.2 Action Step Hydrology

Promote off-channel storage to reduce impacts of water diversion (e.g. storage 
tanks for rural residential users). 2 20

CDFW, County of San Mateo, 
Mid Peninsula Open Space 
District, NMFS, Private 
Landowners, San Mateo 
County RCD

TuC-CCCS-
3.1.1.3 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition for change of use and California Water Code 
§1707. 2 10

CDFW, Farm Bureau, Private 
Landowners, San Mateo 
County, SWRCB

Significant oversight by regulatory agencies may be 
required to ensure successful program 
implementation.  Implementation and outreach is 
anticipated to occur over the entire 100 year recovery 
horizon due to the large number of diversions in the 
watershed.

TuC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

TuC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

TuC-CCCS-
5.1.1.1 Action Step Passage

Conduct an updated fish passage assessment within the Tunitas Creek Watershed, 
and prioritize fish passage impediments for replacement, upgrade, or retrofit. 2 5

CDFW, County of San Mateo, 
Mid Peninsula Open Space 
District, Private Landowners, 
San Mateo County RCD

TuC-CCCS-
5.1.1.2 Action Step Passage

Provide passage at known impediments if feasible and biologically appropriate (i.e., 
sufficient habitat upstream to warrant cost of enhancement). 3 5

Mid Peninsula Open Space 
District, Private Landowners, 
San Mateo County RCD, Trout 
Unlimited

TuC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

TuC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD and shelters

TuC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats. 2 10

CDFW, Mid Peninsula Open 
Space District, NOAA RC, 
Private Landowners, San 
Mateo County RCD
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Tunitas Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

TuC-CCCS-
6.1.1.2 Action Step

Habitat 
Complexity

Maintain current LWD, boulders, and other structure providing features to maintain 
current stream complexity, pool frequency, and depth. 2 100

CDFW, Mid Peninsula Open 
Space District, NMFS, Private 
Landowners, San Mateo 
County, San Mateo County 
RCD

TuC-CCCS-
6.1.1.3 Action Step

Habitat 
Complexity

Conserve and manage forestlands and riparian corridors to retain shade and 
provide sources of LWD. 3 100

Mid Peninsula Open Space 
District, Private Landowners, 
San Mateo County, San Mateo 
County RCD, USFWS

TuC-CCCS-6.2 Objective
Habitat 
Complexity Address the inadequacy of existing regulatory mechanisms

TuC-CCCS-
6.2.1

Recovery 
Action

Habitat 
Complexity Improve shelter

TuC-CCCS-
6.2.1.1 Action Step

Habitat 
Complexity

Educate landowners, land managers, and County and municipal staffs on the 
importance of LWD to steelhead survival and recovery, and watershed processes. 2 10

CDFW, County of San Mateo,  
Mid Peninsula Open Space 
District, Private Landowners, 
San Mateo County RCD

TuC-CCCS-
6.2.1.2 Action Step

Habitat 
Complexity

Do not remove woody material from the stream channel without consultation with a 
fishery biologist with experience working in small, Central California Coastal streams. 2 100

CDFW, County of San Mateo, 
NMFS

TuC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

TuC-CCCS-
7.1.1

Recovery 
Action Riparian Improve riparian conditions

TuC-CCCS-
7.1.1.1 Action Step Riparian Remove invasive exotic vegetation from riparian zones. 3 20

Mid Peninsula Open Space 
District, Private Landowners, 
San Mateo County RCD

TuC-CCCS-7.2 Objective Riparian Address the inadequacy of existing regulatory mechanisms
TuC-CCCS-
7.2.1

Recovery 
Action Riparian Improve riparian conditions

TuC-CCCS-
7.2.1.1 Action Step Riparian

Work with the County of San Mateo to revise existing tree ordinances to reduce or 
waive tree removal permit fees and expedite the tree removal permit process for non-
native, invasive tree species (e.g., Eucalyptus and Acacia), particularly in riparian or 
wetland areas and on public lands when part of a habitat restoration program. 2 100

County of San Mateo, San 
Mateo County RCD

TuC-CCCS-
15.1 Objective

Fire/Fuel 
Management

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

TuC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

TuC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Reduce erosion from fire prevention or suppression activities by maintaining existing 
natural topography to the extent possible. 2 100

CalFire, CDFW, Mid Peninsula 
Open Space District, NRCS, 
RWQCB

TuC-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize impairment to stream hydrology (impaired water flow)

TuC-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management

Draft water from non-fish bearing waters if at all possible. In larger fish-bearing 
streams, excavate active channel areas outside of wetted width to create off-stream 
pools for water source. 3 5

CalFire, CDFW, Private 
Landowners, SWRCB

Require contract specifications that water 
trucks/tenders be fitted with CDFW and NMFS 
approved fish screens when drafting from fish bearing 
streams.

TuC-CCCS-
15.2 Objective

Fire/Fuel 
Management Address the inadequacies of existing regulatory mechanisms

TuC-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment and/or toxicity)

TuC-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Use non-toxic retardants. Avoid dropping fire retardant into streams. To the 
maximum extent feasible, orient air drops so that the drop goes perpendicular to 
streams as opposed to parallel. 2 100

CalFire, CDFW, RWQCB, 
USEPA

TuC-CCCS-
15.2.1.2 Action Step

Fire/Fuel 
Management

Avoid use of aerial fire retardants and foams within 300 feet of riparian areas 
throughout the current range of CCC steelhead. 2 100

CalFire, CDFW, RWQCB, 
USEPA

Coastal Multispecies Recovery Plan 
Vol. IV, Central California Coast Steelhead 

Rapid Assessment 
Santa Cruz Mts. Diversity Stratum

1244



Tunitas Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level
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Attribute or 
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TuC-CCCS-
15.2.1.3 Action Step

Fire/Fuel 
Management

Develop guidance that directs CalFire and other agencies and organizations using 
fire retardants to conduct an assessment of site conditions following wildfire where 
fire retardants have entered waterways, to evaluate the changes to on site water 
quality and the structure of the biological community. 3 10 CalFire, NMFS, RWQCB

TuC-CCCS-
15.2.1.4 Action Step

Fire/Fuel 
Management

Disseminate recommendations from NMFS’ October 9, 2007, jeopardy biological 
opinion on the use of fire retardants and its impacts to salmonids, to local firefighting 
agencies and CalFire. 2 2

CalFire, NMFS, RWQCB, San 
Mateo County, USEPA

TuC-CCCS-
15.2.1.5 Action Step

Fire/Fuel 
Management

In the event of a wildfire, CalFire Resource Advisors should contact  the resource 
agencies for ESA consultation (or technical assistance) about the incident. The 
resource agencies can provide guidance regarding critical resources in the area that 
may be affected by firefighting actions. 3 100

CalFire, CDFW, NMFS, 
USFWS

TuC-CCCS-
21.1 Objective Recreation Address inadequacies of existing regulatory mechanisms
TuC-CCCS-
21.1.1

Recovery 
Action Recreation Prevent or minimize impairment to the estuary (impaired quality and extent)

TuC-CCCS-
21.1.1.1 Action Step Recreation

Implement patrols by citizens groups and law enforcement to ensure the sandbar is 
not illegally breached.  Increase patrols during periods of heavy beach use or when 
the lagoon water levels are high. 2 10

CDFW Law Enforcement, 
NMFS OLE

TuC-CCCS-
21.1.1.2 Action Step Recreation

Work with the County of San Mateo, state agencies, and private landowners to 
reduce the impacts of excessive recreation on lower Tunitas Creek, its lagoon, and 
the near shore environment. 3 10

CDFW Law Enforcement, 
Coastal Commission, San 
Mateo County, Caltrans, 
Private Landowners

TuC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

TuC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

TuC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Decommission riparian road systems and/or upgrade roads (and skid trails on 
forestlands) that deliver sediment into adjacent watercourses. 3 30

CalFire, California Geological 
Survey, CDFW, Mid Peninsula 
Open Space District,  Private 
Landowners, RWQCB, San 
Mateo County, San Mateo 
County RCD, USACE

TuC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

TuC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 100

CalFire, CalTrans, County of 
San Mateo, RWQCB, San 
Mateo RCD, State Parks

TuC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

TuC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 2 100

CalFire, Private Landowners, 
San Mateo County, San Mateo 
RCD, State Parks

TuC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Evaluate and remove roadside berms that lead to increased runoff velocities and 
result in increased sediment discharge. 3 10

CDFW, Mid Peninsula Open 
Space District, Private 
Landowners, RWQCB, San 
Mateo County, San Mateo 
RCD

A road inventory needs to be completed to determine 
the extent of roadside berms increasing runoff within 
the road network.

TuC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so that material 
from landslides and road maintenance can be stored safely away from steelhead 
streams. Coordinate these efforts with all landowners in the watershed, CalTrans, 
and county road maintenance staff as appropriate. 3 10

CalFire, CalTrans, CDFW, 
Private Landowners, San 
Mateo County, San Mateo 
RCD, State Parks

TuC-CCCS-
23.1.3.4 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. 2 10

CalFire, CDFW, NMFS, 
RWQCB, San Mateo County, 
San Mateo RCD

TuC-CCCS-
23.1.3.5 Action Step

Roads/Railroad
s

Encourage County to continue implementation of the San Mateo County Road 
Maintenance Manual. 2 100

CDFW, NMFS, San Mateo 
County

TuC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms
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TuC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

TuC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails by unauthorized 
individuals and impacting uses to decrease fine sediment loads. 2 100

CalTrans, County of San 
Mateo, Mid Peninsula Open 
Space District, Private 
Landowners, San Mateo 
County, San Mateo RCD, State 
Parks

TuC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Licensed engineering geologists should review and approve grading on inner gorge 
slopes. 3 100

CalFire, CalTrans, Mid 
Peninsula Open Space District, 
Private Landowners, RWQCB, 
San Mateo County

TuC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  Hydrologically disconnect roads. 2 100

CalFire, Mid Peninsula Open 
Space District, Private 
Landowners, RWQCB, San 
Mateo RCD

TuC-CCCS-
23.2.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

TuC-CCCS-
23.2.2.1 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 2 100

CalFire, Caltrans, Mid 
Peninsula Open Space District, 
Private Landowners, RWQCB, 
San Mateo County, San Mateo 
RCD

TuC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

TuC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to hydrology (gravel scouring events)

TuC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats and increase floodplain connectivity. 3 20

Mid Peninsula Open Space 
District,  Private Landowners, 
San Mateo County RCD

TuC-CCCS-
25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

TuC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to the estuary (impaired quality and extent)

TuC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment Minimize new or increased summer diversions. 2 100

CDFW, CDFW Law 
Enforcement, NMFS, Private 
Landowners, San Mateo 
County RCD, SWRCB

TuC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

Review current and future water diversions (surface and groundwater) to minimize 
impairment of migration patterns for listed salmonids in the Tunitas Creek 
lagoon/estuary. 2 100

CDFW, CDFW Law 
Enforcement, Mid Peninsula 
Open Space District, NMFS, 
Private Landowners, San 
Mateo County RCD, SWRCB

TuC-CCCS-
25.1.2

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

TuC-CCCS-
25.1.2.1 Action Step

Water Diversion
/Impoundment

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 3 10

CDFW, Mid Peninsula Open 
Space District, NMFS, Private 
Landowners, San Mateo 
County RCD, SWRCB

This effort should focus on lower reaches in the 
watershed where the majority of problematic 
diversions are located.
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TuC-CCCS-
25.1.2.2 Action Step

Water Diversion
/Impoundment

Review current and future water diversions (surface and groundwater) to minimize 
impairment of water quality conditions for rearing juvenile salmonids. 2 100

CDFW, County of San Mateo, 
Mid Peninsula Open Space 
District, NMFS, SWRCB

TuC-CCCS-
25.1.3

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to passage and migration

TuC-CCCS-
25.1.3.1 Action Step

Water Diversion
/Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 3 10

CDFW, Mid Peninsula Open 
Space District, NMFS, Private 
Landowners, SWRCB

All authorized surface water diverters should be 
notified of fish screen obligations.  Notification should 
be followed by site visits within one year by CDFW 
and SWRCB staff to ensure diversion are in 
compliance.

TuC-CCCS-
25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

TuC-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

TuC-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Ensure all water diversions and impoundments are compliant with AB2121 or other 
appropriate protective measures. 2 100

CDFW, County of San Mateo, 
Mid Peninsula Open Space 
District, NMFS, Private 
Landowners, RWQCB, 
SWRCB

TuC-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Evaluate and monitor streambed alteration program compliance related to all water 
diversions. 2 100

CDFW, Mid Peninsula Open 
Space District

TuC-CCCS-
25.2.1.3 Action Step

Water Diversion
/Impoundment

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and authorized diverters. 3 100 CDFW, NMFS, SWRCB
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Gazos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

GC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GC-CCCS-
1.1.1

Recovery 
Action Estuary Reduce frequency of artificial breaching events

GC-CCCS-
1.1.1.1 Action Step Estuary

Assess the potential conflict between septic leach fields near Highway 1 and 
breaching of the Gazos Creek lagoon, and develop potential alternatives to address 
this conflict (including potential relocation of the leach fields) if warranted. 2 10

County of San Mateo, 
Mendocino County Department 
of Public Works, Private 
Landowners, RWQCB, San 
Mateo County Department of 
Public Health

"When the sandbar is in place the lagoon normally 
backs up and floods the septic tank system at the 
house upstream of Highway 1; this may result in 
repeated artificial breaching of the sandbar." (Smith 
2013).

GC-CCCS-
1.1.1.2 Action Step Estuary

Develop strategies and implement practices with local stakeholders to reduce the 
frequency of artificial breaching events. 2 10

CDFW, County of San Mateo, 
Private Landowners, Public, 
State Parks, The Nature 
Conservancy, Trout Unlimited

GC-CCCS-
1.1.1.3 Action Step Estuary

Provide financial rewards to individuals that identify persons who illegally breach the 
sandbar to the Gazos Creek lagoon. 2 10

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE

GC-CCCS-
1.1.2

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

GC-CCCS-
1.1.2.1 Action Step Estuary

Develop and implement a lagoon habitat assessment program to determine the 
quality and function of the Gazos Creek Lagoon/Estuary as well as seasonal 
steelhead use and abundance over time. 2 10 CDFW,  State Parks

The habitat assessment should determine existing 
limiting factors and develop potential rehabilitation 
projects to address these factors.  This may be part of 
the Coastal Monitoring Program in the future.

GC-CCCS-
1.1.2.2 Action Step Estuary

Expand the use of gull-proof lids on refuse cans at and around the lagoon and 
beach. 2 2

California Coastal 
Conservancy, Private 
Landowners, State Parks

GC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions

GC-CCCS-
3.1.1.1 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition for change under California Water Code. 2 10

CDFW, Farm Bureau, Private 
Landowners, San Mateo 
County, SWRCB

Significant oversight by regulatory agencies may be 
required to ensure successful program 
implementation.  Implementation and outreach is 
anticipated to occur over the entire 100 year recovery 
horizon due to the large number of diversions in the 
watershed.

GC-CCCS-
3.1.1.2 Action Step Hydrology

Establish a comprehensive stream flow evaluation program to determine instream 
flow needs for steelhead 3 10

CDFW, County of San Mateo, 
NMFS, SWRCB, USGS

GC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve shelter rating

GC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Conduct annual surveys in Gazos to ensure wood clusters do not create a complete 
barrier to adult passage. 2 20

CDFW, San Mateo County, 
State Parks

GC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Improve frequency of primary pools, LWD and shelter ratings

GC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Promote and implement restoration projects designed to create or restore alcove, 
backchannel, ephemeral tributary, or seasonal pond habitats. 2 5

CDFW, NOAA RC, Private 
Landowners, San Mateo RCD, 
State Parks, USACE

GC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Maintain current LWD, boulders, and other structure providing features to maintain 
current stream complexity, pool frequency, and depth. 2 100

CDFW, NMFS, Private 
Landowners, San Mateo 
County, San Mateo RCD, State 
Parks, USACE

GC-CCCS-
6.1.2.3 Action Step

Habitat 
Complexity

Conserve and manage forestlands and riparian corridors to retain shade and 
provide sources of LWD. 3 100

San Mateo County, State 
Parks, USFWS

Wood supply from upslope sources is better in Gazos 
Creek than many nearby watersheds in the Diversity 
Stratum.

GC-CCCS-6.2 Objective
Habitat 
Complexity Address the inadequacy of existing regulatory mechanisms

CommentRecovery PartnerAction ID Level
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Gazos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
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(Years)

GC-CCCS-
6.2.1

Recovery 
Action

Habitat 
Complexity Improve shelter rating

GC-CCCS-
6.2.1.1 Action Step

Habitat 
Complexity

Educate landowners, land managers, and County and municipal staffs on the 
importance of LWD to steelhead survival and recovery, and watershed processes. 2 10

CDFW, IWRP, PG&E, Private 
Landowners, Public, San 
Mateo County, San Mateo 
RCD, State Parks

GC-CCCS-
6.2.1.2 Action Step

Habitat 
Complexity

Do not remove woody material from the stream channel without consultation and 
approval from a fishery biologist with experience working in small, Central California 
Coastal streams. 2 100

CDFW, County of Santa Cruz, 
NMFS, Private Landowners

GC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GC-CCCS-
7.1.1

Recovery 
Action Riparian Improve riparian conditions

GC-CCCS-
7.1.1.1 Action Step Riparian Remove invasive exotic vegetation from riparian zones. 2 20

Private Landowners, San 
Mateo County RCD

GC-CCCS-7.2 Objective Riparian Address the inadequacy of existing regulatory mechanisms
GC-CCCS-
7.2.1

Recovery 
Action Riparian Improve riparian conditions

GC-CCCS-
7.2.1.1 Action Step Riparian

Implement regulatory, abatement, and education measures to prevent the invasion 
of exotic species, (including exotic plants). 3 20

CalFire, California Coastal 
Conservancy, CDFW, County 
of San Mateo, Private 
Landowners, San Mateo 
County RCD, State Parks

GC-CCCS-14.1 Objective

Disease
/Predation
/Competition Address the inadequacy of existing regulatory mechanisms

GC-CCCS-
14.1.1

Recovery 
Action

Disease
/Predation
/Competition Prevent or minimize reduced density, abundance, and diversity

GC-CCCS-
14.1.1.1 Action Step

Disease
/Predation
/Competition

Implement regulatory, abatement, and education measures to prevent the invasion 
of exotic species, (including exotic plants). 3 20

CalFire, California Coastal 
Conservancy, CDFW, Private 
Landowners, San Mateo 
County, San Mateo RCD, State 
Parks

GC-CCCS-
14.1.1.2 Action Step

Disease
/Predation
/Competition

Work with landowners in the upper watershed to discontinue practice of stocking 
ponds with exotic and predator fish. 3 100

CDFW, NMFS, Private 
Landowners, San Mateo 
County RCD, State Parks

Green sunfish and largemouth bass were present in 
the pond at the Mountain Camp.  The pond was 
recently drained by vandals and exotic fish have 
apparently been eliminated from the pond. Future 
stocking of these species should not be allowed.

GC-CCCS-15.1 Objective
Fire/Fuel 
Management

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Reduce erosion from fire prevention or suppression activities by maintaining existing 
natural topography to the extent possible. 2 100

CalFire, CDFW, NRCS, 
RWQCB

GC-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize impairment to stream hydrology (impaired water flow)

GC-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management

Draft water from non-fish bearing waters if at all possible. In larger fish-bearing 
streams, excavate active channel areas outside of wetted width to create off-stream 
pools for water source. 3 100

CalFire, CDFW, NMFS, Private 
Landowners, SWRCB

Require contract specifications that water 
trucks/tenders be fitted with CDFW and NMFS 
approved fish screens when drafting from fish bearing 
streams.

GC-CCCS-15.2 Objective
Fire/Fuel 
Management Address the inadequacies of existing regulatory mechanisms

GC-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

GC-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Use non-toxic retardants. Avoid dropping fire retardant into streams. To the 
maximum extent feasible, orient air drops so that the drop goes perpendicular to 
streams as opposed to parallel. 3 100

CalFire, CDFW, RWQCB, 
USEPA
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Gazos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GC-CCCS-
15.2.1.2 Action Step

Fire/Fuel 
Management

Avoid use of aerial fire retardants and foams within 300 feet of riparian areas 
throughout the current range of CCC steelhead. 2 100

CalFire, CDFW, RWQCB, 
USEPA

GC-CCCS-
15.2.1.3 Action Step

Fire/Fuel 
Management

Develop guidance that directs CalFire and other agencies and organizations using 
fire retardants to conduct an assessment of site conditions following wildfire where 
fire retardants have entered waterways, to evaluate the changes to on site water 
quality and the structure of the biological community. 3 10 CalFire, NMFS, RWQCB

GC-CCCS-
15.2.1.4 Action Step

Fire/Fuel 
Management

Disseminate recommendations from NMFS’ October 9, 2007, jeopardy biological 
opinion on the use of fire retardants and its impacts to salmonids, to local firefighting 
agencies and CalFire. 3 2

CalFire, NMFS, Private 
Landowners, RWQCB, San 
Mateo County, USACE, 
USEPA

GC-CCCS-
15.2.1.5 Action Step

Fire/Fuel 
Management

In the event of a wildfire, CalFire Resource Advisors should contact  the resource 
agencies for ESA consultation (or technical assistance) about the incident. The 
resource agencies can provide guidance regarding critical resources in the area that 
may be affected by firefighting actions. 3 100 CalFire, NMFS, USFWS

GC-CCCS-21.1 Objective Recreation Address the inadequacies of existing regulatory mechanisms
GC-CCCS-
21.1.1

Recovery 
Action Recreation Prevent or minimize impairment to the estuary (impaired quality and extent)

GC-CCCS-
21.1.1.1 Action Step Recreation

Implement patrols by citizens groups and law enforcement to ensure the sandbar is 
not illegally breached.  Increase patrols during periods of heavy beach use or when 
the lagoon water levels are high. 2 100

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, Private Landowners, 
Public

GC-CCCS-23.1 Objective
Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

GC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

GC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Decommission riparian road systems and/or upgrade roads (and skid trails on 
forestlands) that deliver sediment into adjacent watercourses. 3 30

CalFire, California Geological 
Survey, CDFW, Private 
Landowners, RWQCB, San 
Mateo County, San Mateo 
RCD, USACE

Riparian roads in Gazos are the ultimate cause of 
many problems in the instream environment.  
Decommissioning high risk road segments would help 
to restore watershed processes.  The paved County 
road has narrowed the floodplain upstream of Old 
Woman's Creek and decommissioning this road, 
although beneficial to watershed processes, is highly 
unlikely.  Upgrading the road to reduce risk of 
episodic sediment input would be beneficial.

GC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to passage and migration

GC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Bridges associated with new roads or replacement bridges (including railroad 
bridges) should be free span or constructed with the minimum number of bents 
feasible in order to minimize drift accumulation and facilitate fish passage. 2 100

CalFire, CalTrans, County of 
Santa Cruz, RWQCB, San 
Mateo RCD, State Parks

GC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 2 100

CalFire, IWRP,  Private 
Landowners, San Mateo 
County, San Mateo RCD, State 
Parks

GC-CCCS-
23.1.3.2 Action Step

Roads/Railroad
s

Evaluate and remove roadside berms that lead to increased runoff velocities and 
result in increased sediment discharge. 3 10

CDFW, Private Landowners, 
RWQCB, San Mateo County, 
San Mateo RCD, State Parks

A road inventory needs to be completed to determine 
the extent of roadside berms increasing runoff within 
the road network.

GC-CCCS-
23.1.3.3 Action Step

Roads/Railroad
s

Establish adequate spoils storage sites throughout the watershed so that material 
from landslides and road maintenance can be stored safely away from salmonid 
streams. Coordinate these efforts with all landowners in the watershed, CalTrans, 
and county road maintenance staff as appropriate. 3 10

CalFire, CalTrans, CDFW, 
Private Landowners, San 
Mateo County, San Mateo 
RCD, State Parks

Cost cannot be determined without identifying need 
and location for spoils storage sites first.
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Gazos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GC-CCCS-
23.1.3.4 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. 2 10

CalFire, CDFW, NMFS, Private 
Landowners, RWQCB, San 
Mateo RCD, State Parks

Initial efforts should be directed at the road system in 
Old Woman's Creek.  The road system is located on 
erosive soils and is poorly located and poorly 
maintained.  Sediment from the road system directly 
enters Old Woman's Creek at numerous locations.  
This creek is highly incised and nearly completely 
sandy-bed dominated.  Downstream of the Gazos/Old 
Woman's Creek confluence, due to high rates of 
sediment input, steelhead spawning and rearing 
habitats are limited.

GC-CCCS-
23.1.3.5 Action Step

Roads/Railroad
s

Encourage San Mateo County to continue implementation of the San Mateo County 
Road Maintenance Manual. 2 100 San Mateo County

GC-CCCS-23.2 Objective
Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

GC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

GC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails by unauthorized 
individuals and impacting uses to decrease fine sediment loads. 2 100

CalTrans, County of San 
Mateo, Private Landowners, 
San Mateo County, San Mateo 
RCD, State Parks

GC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Licensed engineering geologists should review and approve grading on inner gorge 
slopes. 3 100

CalFire, CalTrans, Private 
Landowners, RWQCB, San 
Mateo County

GC-CCCS-
23.2.1.3 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter. Correct conditions that are 
likely to deliver sediment to streams. Hydrologically disconnect roads. 2 100

CalFire, NRCS, POST, Private 
Landowners, Public, RWQCB, 
State Parks

Inventory accounted for in remove roadside berms 
action step, assuming road inventory will address 
winter road use.

GC-CCCS-
23.2.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

GC-CCCS-
23.2.2.1 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 2 100

CalFire, CalTrans, RWQCB, 
San Mateo County, San Mateo 
RCD, State Parks

GC-CCCS-24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

GC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to hydrology (gravel scouring events)

GC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats and increase floodplain connectivity. 3 100

 Private Landowners, San 
Mateo County RCD, State 
Parks

Restoration projects will be developed from 
collaboration with stakeholders and identify feasible 
alternatives within the watershed.  

GC-CCCS-25.1 Objective

Water 
Diversion
/Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range
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Gazos Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

GC-CCCS-
25.1.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to the estuary (impaired quality and extent)

GC-CCCS-
25.1.1.1 Action Step

Water Diversion
/Impoundment Avoid new or increased summer diversions. 2 100

Private Landowners, San 
Mateo County, State Parks, 
SWRCB

GC-CCCS-
25.1.1.2 Action Step

Water Diversion
/Impoundment

Review current and future water diversions (surface and groundwater) to minimize 
impairment of migration patters for listed salmonids in the Gazos Creek 
lagoon/estuary. 2 100

CDFW, Mid Peninsula Open 
Space District, NMFS,  Private 
Landowners, San Mateo 
County RCD, State Water 
Resources Control Board

GC-CCCS-
25.1.2

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

GC-CCCS-
25.1.2.1 Action Step

Water Diversion
/Impoundment

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 3 10

CDFW, NMFS, Private 
Landowners, San Mateo 
County, SWRCB

This effort should focus on lower reaches in the 
watershed where the majority of problematic 
diversions are located.

GC-CCCS-
25.1.2.2 Action Step

Water Diversion
/Impoundment

Review current and future water diversions (surface and groundwater), so that they 
do not further impair water quality conditions for rearing juvenile salmonids. 2 100

CDFW, San Mateo County, 
State Parks, SWRCB

GC-CCCS-
25.1.3

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to passage and migration

GC-CCCS-
25.1.3.1 Action Step

Water Diversion
/Impoundment Adequately screen water diversions to prevent juvenile salmonid mortalities. 3 10

CDFW, NMFS, Private 
Landowners, SWRCB

All authorized surface water diverters should be 
notified of fish screen obligations.  Notification should 
be followed by site visits within one year by CDFW 
and SWRCB staff to ensure diversion are in 
compliance.  This recommendation should be 
considered standard practice.

GC-CCCS-25.2 Objective

Water 
Diversion
/Impoundment Address the inadequacy of existing regulatory mechanisms

GC-CCCS-
25.2.1

Recovery 
Action

Water Diversion
/Impoundment Prevent or minimize impairment to stream hydrology (impaired water flow)

GC-CCCS-
25.2.1.1 Action Step

Water Diversion
/Impoundment

Ensure all water diversions and impoundments are compliant with AB2121 or other 
appropriate protective measures. 2 100

CDFW, NMFS, Private 
Landowners, RWQCB, San 
Mateo County, SWRCB

GC-CCCS-
25.2.1.2 Action Step

Water Diversion
/Impoundment

Evaluate and monitor streambed alteration program compliance related to all water 
diversions. 2 100 CDFW

GC-CCCS-
25.2.1.3 Action Step

Water Diversion
/Impoundment

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and authorized diverters. 3 20

NMFS, San Mateo County, 
SWRCB
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San Vicente Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

SVC-CCCS-1.1 Objective Estuary
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SVC-CCCS-
1.1.1

Recovery 
Action Estuary Increase the quality and extent of estuarine habitat

SVC-CCCS-
1.1.1.1 Action Step Estuary

Conduct a feasibility assessment to identify areas that may be suitable for estuarine 
restoration.  This may include assessing feasibility of modifying the existing Highway 
1 and railroad crossings to accommodate restoration of estuarine habitats. 2 10

Caltrans, Railroad, BLM, Santa 
Cruz County RCD, NOAA RC, 
IWRP

The San Vicente estuary was destroyed due to 
construction of the railroad and highway crossings.  
San Vicente Creek flows out to the ocean through a 
bore constructed in bedrock. Evaluate estuarine 
habitat restoration potential or the possibility of 
modifying the crossings to allow for estuarine habitat.

SVC-CCCS-
1.1.1.2 Action Step Estuary

Implement economically and biologically feasible estuarine restoration projects 
identified in the assessment identified above. 2 10

Caltrans, Railroad, BLM, Santa 
Cruz County RCD, NOAA RC, 
IWRP

SVC-CCCS-2.1 Objective
Floodplain 
Connectivity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SVC-CCCS-
2.1.1

Recovery 
Action

Floodplain 
Connectivity Rehabilitate and enhance floodplain connectivity

SVC-CCCS-
2.1.1.1 Action Step

Floodplain 
Connectivity

Ensure off channel habitats are adequately monitored and maintained. Develop 
landowner agreements. 2 10

BLM, CDFW,  Santa Cruz 
RCD

SVC-CCCS-
2.1.1.2 Action Step

Floodplain 
Connectivity

Restore floodplain connectivity on lower San Vicente Creek to improve connectivity 
with the lower off-channel pond. 1 5

BLM, CDFW,  Santa Cruz 
RCD, NOAA RC, CDFW

SVC-CCCS-3.1 Objective Hydrology
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SVC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions

SVC-CCCS-
3.1.1.1 Action Step Hydrology

Residential landowners should utilize BMP's from Basins Of Relations: A Citizen's 
Guide to Protecting and Restoring Our Watersheds (OAEC, 2007), Slow it. Spread 
it. Sink it! (Santa Cruz Resource Conservations District, 2009) to conserve water 
resources 2 100

BLM, CDFW, City of Santa 
Cruz, County of Santa Cruz, 
NMFS, Santa Cruz RCD

SVC-CCCS-
3.1.1.2 Action Step Hydrology

The County of Santa Cruz with assistance from the partners should develop 
programs to protect karst areas (such as the Karst Protection Zone program the City 
of Santa Cruz and County are developing) to protect these areas critical for 
maintaining baseflows. 2 10

BLM, CDFW, City of Santa 
Cruz, County of Santa Cruz, 
NMFS, Santa Cruz RCD

Emphasis on protection of cold-water and drought 
year low flow season instream flows in San Vicente 
Creek should be strengthened by specifically 
identifying karst landscapes as warranting special 
protection. 

SVC-CCCS-5.1 Objective Passage
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SVC-CCCS-
5.1.1

Recovery 
Action Passage Modify or remove physical passage barriers

SVC-CCCS-
5.1.1.1 Action Step Passage

Evaluate impact of Railroad and Caltrans tunnel bore to fish passage during high 
flow events. 2 10

BLM, Caltrans, CDFW, NMFS,  
Santa Cruz County 
Transportation Commission, 
Santa Cruz RCD

The historical estuary has been lost due to placement 
of fill and rerouting the stream channel for the railroad 
and highway crossing.  The stream now flows through 
a tunnel (bore) directly to the ocean.  The tunnel 
should be monitored to ensure no blockages that 
could impede migration accumulate.  To date, no 
known blockages have occurred in the recent past, 
but could have significant adverse impacts to a 
steelhead year class.

SVC-CCCS-
5.1.1.2 Action Step Passage Install baffles in the tunnel bore as necessary. 2 10

BLM, Caltrans, CDFW, Santa 
Cruz County Transportation 
Commission, Santa Cruz RCD

SVC-CCCS-
5.1.1.3 Action Step Passage

Evaluate Mill Creek dam(s) for potential sediment input, fish passage constraints, 
upstream habitat attributes, and removal of the dam. 2 10 CDFW, IWRP

Preliminary information indicates the habitat upstream 
of the dam, although relatively high gradient, is 
suitable for steelhead.

SVC-CCCS-6.1 Objective
Habitat 
Complexity

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SVC-CCCS-
6.1.1

Recovery 
Action

Habitat 
Complexity Improve shelter

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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San Vicente Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SVC-CCCS-
6.1.1.1 Action Step

Habitat 
Complexity

Increase shelters to optimal conditions (>80 pool shelter value) in mainstem San 
Vicente Creek. 2 10

BLM, County of Santa Cruz, 
Santa Cruz RCD

The most appropriate technique to increase shelter 
values in San Vicente Creek will likely involve 
installation of large woody material.  Other instream 
habitat elements could include boulder installation and 
construction of features to facilitate creation of 
undercut stream banks.

SVC-CCCS-
6.1.2

Recovery 
Action

Habitat 
Complexity Increase large wood frequency

SVC-CCCS-
6.1.2.1 Action Step

Habitat 
Complexity

Maintain current LWD, boulders, and other structure providing features to maintain 
current stream complexity, pool frequency, and depth. 1 100

BLM, CDFW, County of Santa 
Cruz, NMFS

Assuming placement of LWD will increase shelter and 
increase LWD frequency.

SVC-CCCS-
6.1.2.2 Action Step

Habitat 
Complexity

Install properly sized large woody material to viability table targets throughout 
mainstem San Vicente Creek 1 5 BLM, Santa Cruz RCD

Most LWD structures will need some engineering 
design and will need to be secured to minimize 
concerns due to downstream infrastructure including 
the Highway 1 and railroad bores.  Evaluation of 
potential impacts to water surface elevations per 
FEMA concerns may also be required.  

SVC-CCCS-
6.1.3

Recovery 
Action

Habitat 
Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)

SVC-CCCS-
6.1.3.1 Action Step

Habitat 
Complexity

Increase pool frequency to achieve optimal conditions (>40% of pools meet primary 
pool criteria (>2.5 feet deep in 1st and 2nd order streams; >3 feet in third order or 
larger streams)). 2 10 BLM

The most appropriate technique to increase pool 
frequency in San Vicente Creek will likely involve 
installation of large woody material.  Other instream 
habitat elements could include boulder installation into 
responsive stream reaches. 

SVC-CCCS-7.1 Objective Riparian
Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SVC-CCCS-
7.1.1

Recovery 
Action Riparian Improve riparian conditions

SVC-CCCS-
7.1.1.1 Action Step Riparian Remove invasive exotic vegetation from riparian zones. 2 20

BLM, Private Landowners, 
Santa Cruz RCD

Initial removal efforts should be concentrated in the 
lower portion of the watershed which is heavily 
infested with ivy.  Removal will likely entail a 
sustained effort with periodic follow-ups to ensure 
suppression.

SVC-CCCS-
7.1.1.2 Action Step Riparian

Work with landowners to discourage planting and dumping of non-native vegetation 
within the riparian corridor of lower San Vicente Creek. 3 20

BLM, Private Landowners, 
Santa Cruz RCD

SVC-CCCS-
14.1 Objective

Disease/
Predation/
Competition Address the inadequacy of existing regulatory mechanisms

SVC-CCCS-
14.1.1

Recovery 
Action

Disease/
Predation/
Competition Prevent or minimize reduced density, abundance, and diversity

SVC-CCCS-
14.1.1.1 Action Step

Disease/
Predation/
Competition

Identify and work with landowners in the upper watershed to discontinue practice of 
stocking ponds with exotic and predator fish . 2 5 CDFW, County of Santa Cruz

Efforts should include educational outreach and 
regulatory oversight.  Landowners should be 
encouraged to remove non-native fish from ponds.  
Non-native fish must not be placed into fish bearing 
streams.

SVC-CCCS-
15.1 Objective

Fire/Fuel 
Management

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SVC-CCCS-
15.1.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SVC-CCCS-
15.1.1.1 Action Step

Fire/Fuel 
Management

Immediately implement appropriate sediment control measures following completion 
of fire suppression while firefighters and equipment are on site. 2 100 BLM, CalFire

SVC-CCCS-
15.1.1.2 Action Step

Fire/Fuel 
Management

Reduce erosion from fire prevention or suppression activities by maintaining existing 
natural topography to the extent possible. 2 100 BLM, CalFire

SVC-CCCS-
15.1.2

Recovery 
Action

Fire/Fuel 
Management Prevent or minimize impairment to stream hydrology (impaired water flow)
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San Vicente Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SVC-CCCS-
15.1.2.1 Action Step

Fire/Fuel 
Management

Draft water from ponds, lakes, and reservoirs not occupied by listed salmonids when 
possible.  In fish bearing waters excavate active channel areas outside of wetted 
width to create off-stream pools for water source. 2 100 BLM, CalFire

Require all water truck/tenders be fitted with CDFW 
and NMFS approved fish screens when water is 
acquired at fish bearing streams.  Put up a silt fence 
or other erosion controls around the water extraction 
locations.  Attempt to avoid significantly lowering 
stream flows during water drafting.

SVC-CCCS-
15.2 Objective

Fire/Fuel 
Management Address the inadequacy of existing regulatory mechanisms

SVC-CCCS-
15.2.1

Recovery 
Action

Fire/Fuel 
Management

Prevent or minimize impairment to water quality (increased turbidity, suspended 
sediment, and/or toxicity)

SVC-CCCS-
15.2.1.1 Action Step

Fire/Fuel 
Management

Avoid use of aerial fire retardants and foams within 300 feet of riparian areas 
throughout the current range of CCC steelhead. 2 100 BLM, CalFire

This recommendation only applies to situations where 
lives and structures are not immediately threatened 
by wildfire.

SVC-CCCS-
20.1 Objective Mining

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SVC-CCCS-
20.1.1

Recovery 
Action Mining

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SVC-CCCS-
20.1.1.1 Action Step Mining

Tailings, settling ponds, and other attributes of mining should be secured to ensure 
sediment, toxins, and other deleterious substances do not enter streams through 
either direct runoff or subsurface flow. 2 100

CDFW, CEMEX, County of 
Santa Cruz, NMFS, RWQCB, 
USEPA

SVC-CCCS-
20.1.1.2 Action Step Mining

Abandoned mining areas in the San Vicente watershed should comply with all 
appropriate requirements of the Surface Mine Control and Reclamation Act. 2 100

BLM, California Geological 
Survey, CEMEX

SVC-CCCS-
22.1 Objective

Residential/
Commercial 
Development

Address the present or threatened destruction, modification or curtailment of 
the species habitat or range

SVC-CCCS-
22.1.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

SVC-CCCS-
22.1.1.1 Action Step

Residential/
Commercial 
Development

Restore areas impaired by infrastructure near streams, historical floodplains or off 
channel habitats.  Proactively work with landowners on lower San Vicente. 2 20

BLM, CDFW,  NMFS, Santa 
Cruz RCD

Working with landowners in lower San Vicente to 
remove problematic infrastructure could facilitate 
creation and enhancement of off-stream habitats 
beneficial to winter rearing success.

SVC-CCCS-
22.2 Objective

Residential/
Commercial 
Development Address the inadequacy of existing regulatory mechanisms

SVC-CCCS-
22.2.1

Recovery 
Action

Residential/
Commercial 
Development

Prevent or minimize impairment to floodplain connectivity (impaired quality and 
extent)

SVC-CCCS-
22.2.1.1 Action Step

Residential/
Commercial 
Development Minimize future urban development in floodplains or off channel habitats 2 100 County of Santa Cruz, FEMA

The lower portion of San Vicente provides important 
over wintering habitat for steelhead.  Protecting these 
areas from future development is important for their 
survival and could provide future opportunities for off-
channel restoration projects.

SVC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SVC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

SVC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 2 10

BLM, CalFire, County of Santa 
Cruz

SVC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. Begin with a road survey 
focused on inner gorge roads followed by roads in other settings. 2 10 BLM, CalFire

SVC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Decommission riparian road systems and/or upgrade roads (and skid trails on 
forestlands) that deliver sediment into adjacent watercourses. 3 20

BLM, CalFire, CalTrans, 
Private Landowners, Santa 
Cruz RCD
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San Vicente Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SVC-CCCS-
23.1.1.4 Action Step

Roads/Railroad
s

Licensed engineering geologists should review and approve grading on inner gorge 
slopes. 2 5

BLM, CalFire, California 
Geological Survey, Caltrans, 
County of Santa Cruz

SVC-CCCS-
23.1.1.5 Action Step

Roads/Railroad
s

Use available best management practices for road construction, maintenance, 
management and decommissioning (e.g.  Weaver and Hagans, 1994; 
Sommarstrom et al., 2002; Oregon Department of Transportation, 1999). 2 100

BLM, CEMEX, County of Santa 
Cruz, Private Landowners, 
Santa Cruz RCD

SVC-CCCS-
23.1.1.6 Action Step

Roads/Railroad
s

For all rural (unpaved) and seasonal dirt roads apply (at a minimum) the road 
standards outlined in the California Forest Practice Rules. 2 100

BLM, CalFire, Private 
Landowners

SVC-CCCS-
23.1.1.7 Action Step

Roads/Railroad
s

Improve enforcement of Erosion Control Ordinance for private roads. The current 
Santa Cruz Erosion Control Ordinance has provisions requiring the responsible 
parties to repair and alleviate erosion problems that are deemed severe. Santa Cruz 
Planning should create new erosion control staff positions to help coordinate the 
County's cooperative efforts, but also to conduct inspections and enforcement 
actions as necessary. 2 5 BLM, County of Santa Cruz

SVC-CCCS-
23.1.1.8 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  2 100

BLM, CalFire, CalTrans, 
CEMEX, County of Santa Cruz, 
Private Landowners

SVC-CCCS-
23.1.1.9 Action Step

Roads/Railroad
s

Encourage appropriate restrictions for winter use of unsurfaced roads along rural 
utility easements; and establish best management practices for clearance within 
riparian corridors. 2 100

BLM, CalFire, County of Santa 
Cruz, PG&E

SVC-CCCS-
23.1.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to watershed hydrology

SVC-CCCS-
23.1.2.1 Action Step

Roads/Railroad
s

Size culverts to accommodate flashy, debris-laden flows and maintain trash racks to 
prevent culvert plugging and subsequent road failure. 2 100

BLM, CalFire, County of Santa 
Cruz, RPFs, RWQCB

All new and replacement culverts should be sized to 
accommodate a 100 year flow event.  This 
recommendation applies primarily to culverts on road 
crossings under timber harvest in the upper portion of 
the watershed above anadromy.

SVC-CCCS-
23.1.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

SVC-CCCS-
23.1.3.1 Action Step

Roads/Railroad
s

Encourage ongoing implementation of the County of Santa Cruz's Integrated 
Vegetation Management Plan for Roads Near Perennial Waters regarding roadside 
maintenance activities to discourage or eliminate unwanted vegetation and promote 
desirable (native) vegetation. 2 100 County of Santa Cruz

SVC-CCCS-
25.1 Objective

Water 
Diversion/
Impoundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

SVC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to watershed hydrology

SVC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/
Impoundment

Petition the SWRCB to declare San Vicente Creek fully appropriated during summer 
and fall months (CDFG 2004). 2 5

BLM, CDFW, County of Santa 
Cruz, NMFS, Public

The County of Santa Cruz and the California Coastal 
Commission stated in their conditional use permits for 
CEMEX construction of a new kiln in the General 
Plan, that San Vicente Creek is a fully allocated 
watershed.  With the recent closure of CEMEX less 
water should be diverted from the watershed.  Town 
of Davenport water use should comply with State law.  

SVC-CCCS-
25.2 Objective

Water 
Diversion/
Impoundment Address the inadequacy of existing regulatory mechanisms

SVC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/
Impoundment Prevent or minimize impairment to watershed hydrology

SVC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/
Impoundment

Develop and enforce stream flow bypass requirements for diversions on the 
mainstem San Vicente and Mill creeks. 2 5

BLM, CDFW, County of Santa 
Clara, NMFS, SWRCB

Bypass flow requirements should assess impacts to 
both coho and steelhead during all life stages.
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San Vicente Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

SVC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/
Impoundment

If predicted flows are below a level considered critical to maintain viable rearing 
habitat for salmonids, measures to reduce water consumption should be initiated 
through conservation programs. 2 100

BLM, CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE, SWRCB

Consider federal and state incidental take permits for 
water diversions if determined to adversely affect 
steelhead in San Vicente Creek. 

SVC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/
Impoundment Determine and monitor streambed alteration compliance related to water diversions. 3 1

BLM, CDFW, CDFW Law 
Enforcement
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Laguna Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

LgnaC-CCCS-
1.1 Objective Estuary

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LgnaC-CCCS-
1.1.1

Recovery 
Action Estuary Reduce frequency of artificial breaching events

LgnaC-CCCS-
1.1.1.1 Action Step Estuary

Provide financial rewards to individuals that identify persons who illegally breach the 
sandbar to the Laguna Creek lagoon. 2 10

CDFW, CDFW Law 
Enforcement, NMFS, NMFS 
OLE

LgnaC-CCCS-
1.1.2

Recovery 
Action Estuary Increase quality and extent of estuarine habitat

LgnaC-CCCS-
1.1.2.1 Action Step Estuary

Develop and implement a lagoon habitat assessment program to assess the quality 
and function of the Laguna Creek Lagoon/Estuary and continue seasonal steelhead 
use and abundance assessments 2 10

CDFW, City of Santa Cruz, 
NMFS,  Trout Unlimited

LgnaC-CCCS-
3.1 Objective Hydrology

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LgnaC-CCCS-
3.1.1

Recovery 
Action Hydrology Improve flow conditions 

LgnaC-CCCS-
3.1.1.1 Action Step Hydrology

Promote off-channel storage and conservation measures to reduce impacts of 
summer and early fall water diversions (e.g. storage tanks for rural residential users). 2 50

BLM, CDFW, City of Santa 
Cruz, NMFS, Private 
Landowners, Santa Cruz RCD, 
SWRCB

LgnaC-CCCS-
3.1.1.2 Action Step Hydrology Promote irrigation efficiency projects for agricultural practices. 2 50

CDFW, City of Santa Cruz, 
Private Landowners, Santa 
Cruz RCD, SWRCB

LgnaC-CCCS-
3.1.1.3 Action Step Hydrology

Promote conjunctive use of water with water projects whenever possible to maintain 
or restore salmonid habitat. 3 100

BLM, CDFW, Private 
Landowners, SWRCB

LgnaC-CCCS-
3.2 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
LgnaC-CCCS-
3.2.1

Recovery 
Action Hydrology Improve flow conditions 

LgnaC-CCCS-
3.2.1.1 Action Step Hydrology

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 2 50

BLM, CDFW, City of Santa 
Cruz, County of Santa Cruz, 
NMFS, Santa Cruz RCD, 
SWRCB

LgnaC-CCCS-
3.2.1.2 Action Step Hydrology

Provide incentives to water rights holders willing to convert some or all of their water 
right to instream use via petition for change of use (California Water Code §1707). 2 100

BLM, CDFW, City of Santa 
Cruz, Private Landowners, 
Santa Cruz RCD, SWRCB

Significant oversight by regulatory agencies may be 
required to ensure successful program 
implementation.  Implementation and outreach is 
anticipated to occur over the entire 100 year recovery 
horizon due to the large number of diversions in the 
watershed.

LgnaC-CCCS-
3.2.2

Recovery 
Action Hydrology Improve flow conditions (baseflow conditions)

LgnaC-CCCS-
3.2.2.1 Action Step Hydrology

Implement programs so that water runoff, including surface and subsurface 
drainage, match, to the greatest extent possible, the natural hydrologic pattern for 
the watershed in timing, quantity, and quality. 2 100

CDFW, City of Santa Cruz, 
County of Santa Cruz, NMFS, 
Private Landowners, SWRCB

LgnaC-CCCS-
3.2.2.2 Action Step Hydrology

Work with SWRCB and landowners to improve over summer survival of juveniles by 
re-establishing summer baseflows (from July 1 to October 1) in rearing reaches that 
are currently impacted by water use. 2 10

BLM, CDFW, County of Santa 
Cruz, NMFS, SWRCB

LgnaC-CCCS-
3.2.2.3 Action Step Hydrology

Work with SWRCB and landowners to maintain or re-establish natural flow regimes 
for smolt migration if determined to be limiting during all water years. 3 20

BLM, CDFW, City of Santa 
Cruz, County of Santa Cruz, 
NMFS, Private Landowners, 
SWRCB Likely most limiting during drought periods.

LgnaC-CCCS-
3.2.2.4 Action Step Hydrology Support SWRCB in regulating the use of streamside wells and groundwater. 2 100

BLM, CDFW, City of Santa 
Cruz, County of Santa Cruz, 
NMFS, SWRCB

LgnaC-CCCS-
3.2.2.5 Action Step Hydrology

Request SWRCB review and/or modify water use based on the needs of steelhead 
and authorized diverters. 2 100

BLM, CDFW, City of Santa 
Cruz, County of Santa Cruz, 
NMFS, Private Landowners, 
SWRCB

The SWRCB should be solicited as quickly as 
possible.  The 100 year duration indicates that this 
program should continue throughout the life of the 
recovery plan.

LgnaC-CCCS-
7.1 Objective Riparian

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)
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Laguna Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

LgnaC-CCCS-
7.1.1

Recovery 
Action Riparian Improve riparian conditions

LgnaC-CCCS-
7.1.1.1 Action Step Riparian Remove invasive exotic vegetation from riparian zones. 3 50

BLM,  Private Landowners, 
Santa Cruz RCD

LgnaC-CCCS-
7.1.1.2 Action Step Riparian

Work with landowners to discourage planting and dumping of non-native vegetation 
within the riparian corridor of Laguna Creek. 3 50

BLM, NRCS,  Private 
Landowners, Santa Cruz RCD

LgnaC-CCCS-
7.1.1.3 Action Step Riparian

Plant native riparian species in denuded areas along the lower reaches of Laguna 
Creek upstream of Highway 1. 3 10

BLM, Private Landowners, 
Santa Cruz RCD

LgnaC-CCCS-
8.1 Objective Sediment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LgnaC-CCCS-
8.1.1

Recovery 
Action Sediment Improve instream gravel quantity 

LgnaC-CCCS-
8.1.1.1 Action Step Sediment

Complete a comprehensive watershed-wide sediment source inventory and 
assessment for the Laguna Creek Watershed. 2 10

BLM, City of Santa Cruz, 
County of Santa Cruz, 
RWQCB, Santa Cruz RCD

LgnaC-CCCS-
8.1.1.2 Action Step Sediment

Reduce anthropogenic sources of fine sediment loading.  Where appropriate, use 
bioengineered practices to stabilize stream banks. 2 10

BLM, City of Santa Cruz, 
Private Landowners, Santa 
Cruz RCD

LgnaC-CCCS-
21.1 Objective Recreation Address the inadequacies of existing regulatory mechanisms
LgnaC-CCCS-
21.1.1

Recovery 
Action Recreation Prevent or minimize impairment to the estuary (impaired quality and extent)

LgnaC-CCCS-
21.1.1.1 Action Step Recreation

Implement patrols by citizens groups and law enforcement to ensure the sandbar is 
not illegally breached.  Increase patrols during periods of heavy beach use or when 
the lagoon water levels are high. 2 20

CDFW Law Enforcement, City 
of Santa Cruz, County of Santa 
Cruz, NMFS OLE, Private 
Landowners, Santa Cruz RCD

LgnaC-CCCS-
23.1 Objective

Roads/Railroa
ds

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range

LgnaC-CCCS-
23.1.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

LgnaC-CCCS-
23.1.1.1 Action Step

Roads/Railroad
s

Use best available management practices for road construction, maintenance, 
management and decommissioning (e.g. Hagans & Weaver, 1994; Sommarstrom, 
2002; Oregon Department of Transportation, 1999). 2 100

BLM, CDFW, City of Santa 
Cruz,  Santa Cruz RCD

LgnaC-CCCS-
23.1.1.2 Action Step

Roads/Railroad
s

Develop a Road Sediment Reduction Plan that prioritizes sites and outlines 
implementation and a timeline of necessary actions. 2 10

BLM, CalFire, CDFW, City of 
Santa Cruz, County of Santa 
Cruz, NMFS, RWQCB, Santa 
Cruz RCD

LgnaC-CCCS-
23.1.1.3 Action Step

Roads/Railroad
s

Evaluate and remove roadside berms that lead to increased runoff velocities and 
result in increased sediment discharge. 3 10

BLM, CDFW, City of Santa 
Cruz, County of Santa Cruz, 
Private Landowners, RWQCB 
Santa Cruz RCD

LgnaC-CCCS-
23.2 Objective

Roads/Railroa
ds Address the inadequacy of existing regulatory mechanisms

LgnaC-CCCS-
23.2.1

Recovery 
Action

Roads/Railroad
s

Prevent or minimize impairment to instream substrate/food productivity (gravel 
quality and quantity)

LgnaC-CCCS-
23.2.1.1 Action Step

Roads/Railroad
s

Limit winter use of unsurfaced roads and recreational trails by unauthorized and 
impacting uses to decrease fine sediment loads.

2 100

BLM, Caltrans, County of 
Santa Cruz, Private 
Landowners, Santa Cruz RCD

LgnaC-CCCS-
23.2.1.2 Action Step

Roads/Railroad
s

Conduct annual inspections of all roads prior to winter.  Correct conditions that are 
likely to deliver sediment to streams.  Hydrologically disconnect roads. 2 100

BLM, CalFire, City of Santa 
Cruz, County of Santa Cruz, 
RWQCB, Santa Cruz RCD

LgnaC-CCCS-
23.2.2

Recovery 
Action

Roads/Railroad
s Prevent or minimize impairment to floodplain connectivity (impaired quality & extent)

LgnaC-CCCS-
23.2.2.1 Action Step

Roads/Railroad
s

Minimize new road construction within floodplains, riparian areas, unstable soils or 
other sensitive areas until a watershed specific and/or agency/company specific 
road management plan is created and implemented. 2 100

BLM, City of Santa Cruz, 
County of Santa Cruz, Santa 
Cruz RCD
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Laguna Creek, Central California Coast Steelhead (Santa Cruz Mountains) Recovery Actions

CommentRecovery PartnerAction ID Level

Targeted 
Attribute or 

Threat Action Description
Priority 
Number

Action 
Duration 
(Years)

LgnaC-CCCS-
23.2.3

Recovery 
Action

Roads/Railroad
s

Prevent or minimize adverse alterations to riparian species composition and 
structure

LgnaC-CCCS-
23.2.3.1 Action Step

Roads/Railroad
s

Encourage ongoing implementation of the County of Santa Cruz's Integrated 
Vegetation Management Plan for Roads Near Perennial Waters regarding roadside 
maintenance activities to discourage or eliminate unwanted vegetation and promote 
desirable (native) vegetation. 2 100

CalTrans, County of Santa 
Cruz

LgnaC-CCCS-
24.1 Objective

Severe 
Weather 
Patterns

Address other natural or manmade factors affecting the species continued 
existence

LgnaC-CCCS-
24.1.1

Recovery 
Action

Severe 
Weather 
Patterns Prevent or minimize impairment to hydrology (gravel scouring events)

LgnaC-CCCS-
24.1.1.1 Action Step

Severe 
Weather 
Patterns

Promote restoration projects designed to create or restore alcove, backchannel, 
ephemeral tributary, or seasonal pond habitats and increase floodplain connectivity. 3 20

BLM, CDFW, NMFS,  Private 
Landowners, Santa Cruz RCD, 
State Parks

LgnaC-CCCS-
25.1 Objective

Water 
Diversion/Imp
oundment

Address the present or threatened destruction, modification, or curtailment of 
the species habitat or range.

LgnaC-CCCS-
25.1.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to the estuary (impaired quality and extent)

LgnaC-CCCS-
25.1.1.1 Action Step

Water 
Diversion/Impou
ndment Minimize new or increased summer diversions. 2 100

BLM, Private Landowners, 
Santa Cruz RCD, SWRCB

LgnaC-CCCS-
25.1.1.2 Action Step

Water 
Diversion/Impou
ndment

Review current and future water diversions (surface or groundwater) so that they do 
not impair migration patterns for listed salmonids in the Laguna Creek 
lagoon/estuary. 2 100

BLM, CDFW, NMFS, Santa 
Cruz RCD, SWRCB

LgnaC-CCCS-
25.1.2

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)

LgnaC-CCCS-
25.1.2.1 Action Step

Water 
Diversion/Impou
ndment

Promote, via technical assistance and/or regulatory action, the reduction of water 
use affecting the natural hydrograph, development of alternative water sources, and 
implementation of diversion regimes protective of the natural hydrograph. 3 10

BLM, CDFW, City of Santa 
Cruz, County of Santa Cruz, 
NMFS, Private Landowners,  
Santa Cruz RCD, SWRCB

This effort should focus on lower reaches in the 
watershed where the majority of problematic 
diversions are located.

LgnaC-CCCS-
25.1.2.2 Action Step

Water 
Diversion/Impou
ndment

Review current and future water diversions (surface and groundwater) so that they 
do not further impair water quality conditions for rearing juvenile salmonids. 2 100

BLM, CDFW, City of Santa 
Cruz, County of Santa Cruz, 
NMFS, anta Cruz RCD, 
SWRCB

LgnaC-CCCS-
25.1.3

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to passage and migration

LgnaC-CCCS-
25.1.3.1 Action Step

Water 
Diversion/Impou
ndment Adequately screen water diversions to prevent juvenile salmonid mortalities. 3 10

BLM, CDFW, County of Santa 
Cruz, NMFS, Private 
Landowners, SWRCB

All authorized surface water diverters should be 
notified of fish screen obligations.  Notification should 
be followed by site visits within one year by CDFW 
and SWRCB staff to ensure diversion are in 
compliance.

LgnaC-CCCS-
25.2 Objective

Water 
Diversion/Imp
oundment Address the inadequacy of existing regulatory mechanisms.

LgnaC-CCCS-
25.2.1

Recovery 
Action

Water 
Diversion/Impou
ndment Prevent or minimize impairment to stream hydrology (impaired water flow)

LgnaC-CCCS-
25.2.1.1 Action Step

Water 
Diversion/Impou
ndment

Ensure all water diversions and impoundments are compliant with AB2121 or other 
appropriate protective measures. 2 100

BLM, CDFW, NMFS, Private 
Landowners, SWRCB

LgnaC-CCCS-
25.2.1.2 Action Step

Water 
Diversion/Impou
ndment

Evaluate and monitor streambed alteration program compliance related to all water 
diversions. 2 100 BLM, CDFW

LgnaC-CCCS-
25.2.1.3 Action Step

Water 
Diversion/Impou
ndment

Request that SWRCB review and/or modify water use based on the needs of 
steelhead and authorized diverters. 3 10 BLM, NMFS, SWRCB
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