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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
777 Sonoma Avenue, Room 325
Santa Rosa, CA 95404

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 NC STEELHEAD DPS RECOVERY

The Northern California (NC) steelhead Distinct Population Segment (DPS) historically consisted
of five Diversity Strata with 41 independent populations of winter-run steelhead (19 functionally
independent and 22 potentially independent) and 10 populations of summer steelhead (all
functionally independent) (Spence et al. 2008; Spence et al. 2012). The delineation of the NC
steelhead DPS Diversity Strata was based on environmental and ecological similarities and life
history differences between winter run and summer run steelhead. Five strata were identified by
Bjorkstedt et al. (2005): Northern Coastal, Lower Interior, North Mountain Interior, North Central
Coastal, and Central Coastal. We have selected 51 winter-run populations across the five
Diversity Strata and 10 summer-run populations across two Diversity strata to represent the

recovery scenario for the NC steelhead DPS (Figure 1).

The biological recovery criteria for these populations are (See also Biological Recovery Criteria):
e 27 essential independent populations attaining low extinction risk criteria (i.e., Garcia
River, Gualala River, Navarro River, Chamise Creek, Outlet Creek, Tomki Creek,
Woodman Creek, Larabee Creek, Middle Fork Eel River, North Fork Eel River, Upper
Mainstem Eel River, Van Duzen River, Big River, Noyo River, Ten Mile River, Usal Creek,
Wages Creek, Maple Creek/Big Lagoon, Bear River, Humboldt Bay Tributaries, Little
River (Humboldt County), Mattole River, South Fork Eel River, Mad River (Upper), Mad
River (Lower), and Redwood Creek (Upper) and Redwood (Lower) (Humboldt County));
e Ten supporting independent populations attaining moderate extinction risk criteria (i.e.,
Brush Creek, Elk Creek, Bell Springs, Bucknell Creek, Dobbyn Creek, Garcia Creek, Jewett
River, Albion River, Cottaneva Creek and Pudding Creek); and
e 14 dependent populations contributing to redundancy and occupancy (i.e.,, Schooner
Gulch, Soda Creek, Caspar Creek, Guthrie Creek, Oil Creek, Big Creek, Big Flat Creek,
Howe Creek, Jackass Creek, Lower Mainstem Eel River, McNutt Gulch, Shipman Creek,

Spanish Creek, and Telegraph Creek).
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¢ Ten independent summer-run steelhead populations expected to meet effective
population size criteria (Table 1) (i.e., Redwood Creek, Mad River, South Fork Eel River,
Mattole River, Van Duzen River, Larabee Creek, North Fork Eel River, Upper Middle

Mainstem Eel River, Middle Fork Eel River, and Upper Mainstem Eel River).

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: NC Steelhead Winter-Run Essential and Supporting Populations
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Figure 2: NC Steelhead Summer-Run Populations and Diversity Strata boundaries.

Coastal Multispecies Recovery Plan
Vol. Ill, Northern California Steelhead



NC STEELHEAD DPS LISTING, REVIEWS & RECOVERY CRITERIA

The NC 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 Il includes a description of the listing decision for the NC 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 NC steelhead recovery criteria.

NC 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 NC steelhead ESU was proposed for listing as threatened
under the ESA on August 9, 1996 (61 FR 56138). On August 18, 1997, the final listing
determination for the NC steelhead ESU was extended for 6 months due to substantial scientific
disagreement about the sufficiency and accuracy of data relevant to the determination (62 FR
43974). On March 19, 1998, NMEFS determined the NC steelhead ESU did not warrant listing as a
threatened species under the ESA at that time, but concluded that the ESU warranted
classification as a candidate species under the ESA and noted the intent to review the
determination no later than four years from the date of the Federal Register notice (63 FR 13347).
Because the State of California did not implement conservation measures that NMFS considered
critically important in its decision not to list the NC steelhead ESU, NMFS completed an updated
status review and reconsidered the status of the ESU under the ESA. NMFS proposed the NC
steelhead ESU for listing as threatened under the ESA on February 11, 2000 (65 FR 6960). On June
7,2000, the NC steelhead ESU was listed as threatened under the ESA (65 FR 36074). On January
5, 2006, after an updated status review on a number of West Coast salmonid ESUs, NMFS
reaffirmed the threatened status of NC 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
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anadromous O. mykiss (steelhead) populations in California coastal river basins from Redwood
Creek southward to, but not including, the Russian River, as well as two artificial propagation
programs that are no longer active: the Yager Creek hatchery and North Fork Gualala River
Hatchery (Gualala River Steelhead Project) steelhead hatchery programs. The inadequacy of
regulatory mechanisms, destruction and modification of habitat, and natural and man-made

factors were identified as the primary causes for the decline of NC steelhead DPS (NMFS 1996).

NC 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
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 NC steelhead DPS
was a threatened species based on their status and threats associated with the five section 4(a)(1)
factors. NMFS concluded that habitat degradation associated with forest practices was a
significant contributor to the reduction in abundance and distribution of NC steelhead (65 FR

6960). The specific threats associated with the section 4(a)(1) factors are summarized below.
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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.

Two habitat blockages were documented that reduced historical spawning and rearing access:
Mathews Dam on the Mad River and Scott Dam on the Eel River. Matthews dam was found to
block an estimated 36% of historical habitat. Scott Dam was found to block access to an estimated

99% of historical spawning and rearing habitat upstream of Soda Creek.

Factor A Since Listing:

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.
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The restoration of salmon and steelhead habitats has been a primary focus of Federal, State and
local entities. The State of California Fisheries Restoration Grant Program (FRGP) alone has
invested over $250 million dollars and supported approximately 3,500 salmonid restoration
projects. These projects include fish passage, water conservation, improving instream habitats,
watershed monitoring, education and organizational support to watershed groups. Many other
entities have made investments to improve the range and habitat of steelhead. Roni et al.(2010)
indicated the percentage of floodplain and in-channel habitat that would need to be restored to
detect a 25% increase in salmon and steelhead production was 20%. There has been far more than
20% of floodplain and in-channel habitat restored due to FRGP. Extensive restoration in NC
steelhead populations has improved conditions; however, the activities that led to habitat

degradation continue.

Although Matthews Dam on the Mad River was identified as a substantial habitat blockage at the
time of listing (McEwan and Jackson 1996), the dam is now believed to block only 2 miles of
historical spawning and rearing habitat. The 2 miles are believed to be of low value habitat and
a portion of the river which naturally went intermittent and dry during the summer/fall months.
The flows coming from Matthews Dam have improved in-river flows for summer steelhead and
juvenile steelhead rearing year-round. Many of the physical effects to habitat normally associated

with dams are less severe with this blockage than other dams.

All threats identified at listing continue to impair NC steelhead and their habitats. We have
identified a number of threats originally discussed under Factor A that should be evaluated under
a different ESA section 4(a)(1) factor. Thus, threats associated with a specific land use practice
are discussed under Factor D (inadequacy of regulatory mechanisms), fishing under Factor B
(overutilization), predation under Factor C (disease and predation) and flooding under Factor E

(other natural or manmade factors).
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Please see the NC steelhead 2016 ESA 5-Year Status Review for a more details on the current

status of Listing Factor A (NMFS 2016).

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. Steelhead have been an important freshwater recreational and tribal fishery. Over-
tishing in the early days of European settlement led to the depletion of many stocks of steelhead
even before extensive habitat degradation. Anglers have been allowed to retain only hatchery
fish. The mortality rates from incidental catch and release were unknown as was the level of
illegal retention. 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 especially in the tributaries of the Middle Fork Eel River and
Redwood Creek. Utilization for scientific research and education programs was identified as
having little impact on NC steelhead populations (NMFS 1996) since take of this nature is via the
issuances and conditioning of scientific permits. However, no comprehensive total or estimate
of steelhead mortalities related to scientific sampling is kept for any watershed or steelhead stock

in the state.

Factor B Since Listing:

The impacts of commercial or recreational ocean harvest are relatively unknown. . The impact of
freshwater recreational angling is thought to be low for steelhead in this DPS; however, the actual
level of impact cannot be estimated with existing data. Recreational steelhead fishing is popular
within this DPS and on the Mad River there is a bag limit of two hatchery steelhead. In streams
where only catch and release fishing is allowed, all wild steelhead must be released without

further harm. There are also significant restrictions on gear used for angling. During periods of
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decreased habitat availability (drought or low flow conditions), recreational fisheries have a
greater impact on wild steelhead. However, in 2015 the California Fish and Game Commission
adopted regulations that prohibit fishing for NC steelhead during low flow conditions. CDFW
has the authority under Title 14, California Code of Regulations, Section 8.00 to close select
streams to fishing during specific months (depending on the area) when it determines that stream
flows are below specific minimum flows or inadequate to provide fish passage for migrating
steelhead trout and salmon (depending on the area). These new regulations only apply to twelve
watersheds in Mendocino County. The regulations are intended to provide fishing opportunity
when conditions allow for ample upstream and downstream movement by adult steelhead.
These regulations will likely reduce the threat of recreational angling to NC steelhead during low

flow periods.

Poaching and illegal retention is likely a threat in some populations. CDFW and the California
Fish and Game Commission have made an effort to lessen this threat by implementing the low
flow fishing closures. The problem with poaching continues to plague summer steelhead due to
the absence of adequate law enforcement (Moyle et al. 2008). Although fishing is prohibited in
many areas and fines for violations are high, protection of summer steelhead populations requires
special enforcement efforts (Moyle et al. 2008). Species identification and proper handling and
release techniques, when incidental capture of NC steelhead occurs is critical to reduce the
likelihood of mortality and ensure NC steelhead adults survive to reproduce. Releasing NC
steelhead unharmed requires specific handling, hook removal, revival efforts and minimal air

exposure time (i.e., time out of the water).

Since the listing of this DPS, the take of NC 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 NMFS’ approval of 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
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NMES). 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 NC 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 NC steelhead.

Please see the NC 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:

Atlisting, avian, marine mammal, pikeminnow, freshwater predation and disease were identified
as threats for Factor C. Predation was considered a threat mostly in circumstances with
introduced non-natives, low steelhead populations, habitat conditions leading to concentrations
of steelhead in small areas or where avoidance habitats such as deep pools, undercut banks, or
quality estuarine areas were compromised or lost. Marine predation was not well understood,
but most investigators believed it to be a minor factor in steelhead declines. Pikeminnow
predation in the Eel River and striped bass were considered major problems. No reliable data

were available regarding the predation rates of striped bass, sea lions and harbor seals.

Diseases were attributed to hatchery-related activities, injury during passage through man-made
impediments and habitat conditions leading to low water flows and high temperatures.

However, very little historical information existed to quantify changes in infection levels and
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mortality rates attributable to disease. The listing indicated there was insufficient available

information to suggest that the DPS was in danger of extinction because of disease or predation.

Factor C Since Listing:

Disease and predation were not considered major factors causing the decline of the NC steelhead
DPS. Many common disease pathogens exist in wild populations, but increased individual
resistance and natural ecological dynamics limit disease outbreaks and any resulting population-
level impacts. Production hatcheries (i.e., those producing fish intended for angling
opportunities) can have increased incidences of disease and related mortality, likely due to
overcrowding and sub-optimal habitat conditions that can lower the natural immunity of
individual fish. However, there are few hatcheries that exist within the NC steelhead DPS that
would be a source for an outbreak of disease. 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 state of the NC steelhead DPS.

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

status of Listing Factor C (NMFS 2016).

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 NC steelhead. The following were identified as having inadequate regulatory
mechanisms at the time of listing:

e California Department of Transportation (Caltrans)

e (California Fish and Game Commission

Coastal Multispecies Recovery Plan 12
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(0}

(0]

(0}

Rearing programs
Steelhead policy

Water development and wetlands resources policy

e (California Forest Practice Rules

e California Regional Water Quality Control Board

e California Department of Fish and Wildlife

0 Hatchery and Harvest Management
0 State Fishing Regulations
o California Fish and Game Code Sections 1602/1603, 2786, 6900-6930
0 Keene-Nielsen Fisheries Restoration Act of 1985
0 Bosco-Keene Renewable Resources Investment Fund
0 Salmon and Steelhead Stock Management Policy
0 Steelhead Trout Catch Report-Restoration Card
0 Trout and Steelhead Conservation and Management Planning Act of 1979
0 Steelhead Restoration and Management Plan
0 Fishery Restoration Grant Program (FRGP)
0 California Coastal Salmonid Monitoring Program
e County Planning Efforts
e EPA/Water Quality
0 Water Quality Programs and TMDLs
0 Coastal Waters Program
0 Comprehensive Conservation and Management Plan for the San Francisco Bay-
Delta Estuary
0 Wetland Protection Grants

NMFS

(0]

Five Counties MOU

Gravel Mining Plans

ESA section 7
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0 Section 10 and HCPs, including Green Diamond HCP and Pacific Lumber
Company (PALCO) HCP
0 Pacific Coastal Salmon Recovery Fund
0 California Coastal Salmonid Monitoring Program
e Northcoast Regional Water Quality Control Board
e Pacific Fisheries Management Council
e Pacific Coast Ocean Salmon Fishery Management Plan and Magnuson-Stevens Act
e RCDs, Watershed Organizations and Private Companies
e US Army Corp of Engineers
0 Dredge, Fill and In-water Construction Programs
0 Section 404 of the Clean Water Act

e USDA Forest Service: Northwest Forest Plan and PACFISH

Factor D Since Listing:

For regulatory mechanisms to be deemed adequate they must be regulatory, not voluntary,
enforced and found to effectively address threats to steelhead. Since listing, a number of factors
outlined in the Federal Register listing NC steelhead persist, have improved or have been
identified as not relevant. The primary regulatory mechanisms that protect NC 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.

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 2006). Recent changes to the California Forest Practice Rules have improved riparian
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habitat protection on private timber lands, which make up the vast majority of timberland in the
NC steelhead DPS. Aside from updates to the California Forest Practice Rules, few changes to
state land management programs have occurred since the last status review in 2016 (NMFS 2016;

Williams et al. 2016).

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 political efforts may dramatically change the marijuana cultivation landscape in California,
the efficacy of any regulatory scheme to minimize grow-related environmental impacts would
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.

The North Coast Regional Water Quality Control Board (NCRWQCB) currently has
implemented a waste discharge waiver for state-legal medicinal marijuana cultivation!. The
waiver program attempts to regulate and manage waste discharge into surface water bodies in a
manner similar to other agricultural industries in the state, such as vineyards and grazing, with
a tiered approach that places prospective operations into one of four different levels based largely
on the areal size of the operation. All growers regulated under the waiver program will be
required to implement specific Best Management Practices identified by the NCRWQCB, with

program compliance verified either through self-reporting (for the smaller farms) to inspection

1 http://www.waterboards.ca.gov/northcoast/water issues/programs/cannabis/
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by state agency personnel for larger operations. While the marijuana cultivation waste discharge
waiver shows promise toward minimizing water quality-related impacts resulting from
marijuana cultivation, the realized benefit may be smaller than anticipated due to the suspected
large number of illegal grows (i.e., not for medicinal uses, but for black market sales) and the low

likelihood that criminal operators will voluntarily register with a state agency.

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. Many large rivers and stream in the NC 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 Act?). 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, regulate
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

2 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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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, the RWQCBs issue permits for dredge and
till 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 NC 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 (i.e.,
severe weather patterns), 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. The propagation programs identified were
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Yager Creek/Van Duzen, Van Arsdale Fish Station, Mad River, Noyo River and the North Fork

Gualala hatchery.

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:

Yager Creek/Van Duzen, Van Arsdale Fish Station, Noyo and the North Fork Gualala hatchery
programs have been terminated. The Mad River Hatchery continues to be operational. CDFW is
currently working with NMFS in the development of a Hatchery and Genetic Management Plan
for the Mad River Hatchery (steelhead produced in this hatchery are not considered part of this
DPS but its operation may impact the NC steelhead DPS).

The natural factors of ocean conditions, El Nino events, terrestrial conditions, floods, droughts
and fire remain as threats contributing to the threatened status of NC 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 NC
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steelhead more difficult. Asnatural 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. See Volume 5, Climate Change for more information on how the

changing climate may affect NC steelhead.

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

status of Listing Factor E (NMFS 2016).

Protective Efforts for NC Steelhead

Protective and conservation efforts have been underway for NC 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 NC steelhead 2011 and 2016 ESA 5-Year Status Reviews for a more details on protective
efforts (NMFS 2011, NMFS 2016).

DPS RECOVERY GOALS, OBJECTIVES AND CRITERIA

Recovery goals, objectives and criteria provide a means by which the public can measure progress
in the efforts at recovery and are used to link listing with status reviews and reclassification
determinations. We developed eight categories of recovery criteria for the NC 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 NC 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.
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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 NC steelhead
now and into the future (i.e., post-delisting);

5. Address other natural or manmade factors affecting the continued existence of NC
steelhead; and

6. Ensure NC 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.
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) (Table 1) (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
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populations, have been achieved (See the discussion of Spence et al. (2008) in Vol.
I, Chapter 3).

AND

NC steelhead summer-run populations must meet effective population size criteria
outlined by Spence et al. (2008) (Table 1)

The selected populations and associated recovery criteria for NC Steelhead DPS (Also see Table

2 and Table 3):

a.

b.

Selected populations in all five Diversity Strata achieving biological recovery criteria;
NC-BR1: 27 essential independent populations attaining low extinction risk criteria
(i.e., Garcia River, Gualala River, Navarro River, Chamise Creek, Outlet Creek, Tomki
Creek, Woodman Creek, Larabee Creek, Middle Fork Eel River, North Fork Eel River,
Upper Mainstem Eel River, Van Duzen River, Big River, Noyo River, Ten Mile River,
Usal Creek, Wages Creek, Maple Creek/Big Lagoon, Bear River, Humboldt Bay
Tributaries, Little River (Humboldt County), Mattole River, South Fork Eel River, Mad
River (Upper), Mad River (Lower), and Redwood Creek (Upper) and Redwood
(Lower) (Humboldt County));

NC-BR2: Eight supporting independent populations attaining moderate extinction
risk criteria (i.e., Brush Creek, Elk Creek, Bell Springs, Bucknell Creek, Dobbyn Creek,
Albion River, Cottaneva Creek and Pudding Creek); and

NC-BR3: 14 dependent populations contributing to redundancy and occupancy
criteria (i.e., Schooner Gulch, Soda Creek, Caspar Creek, Guthrie Creek, Oil Creek, Big
Creek, Big Flat Creek, Howe Creek, Jackass Creek, Lower Mainstem Eel River, McNutt
Gulch, Shipman Creek, Spanish Creek, and Telegraph Creek).

NC-BR4: 10 independent summer-run steelhead populations expected to meet
effective population size criteria (i.e., Redwood Creek, Mad River, South Fork Eel
River, Mattole River, Van Duzen River, Larabee Creek, North Fork Eel River, Upper
Middle Mainstem Eel River, Middle Fork Eel River, and Upper Mainstem Eel River.)
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Table 1: Criteria for assessing the level of risk of extinction for NC steelhead populations.
Overall risk is determined by the highest risk score for any category. Na is total abundance of
adult spawners in a year. Ne is effective population size per generation. N is total number of

spawners for the generation.

Population
Characteristic

Extinction Risk

High

Moderate

Low

Extinction risk from
population viability
analysis (PVA)

Effective population size
per generation

_or-

Total population size per
generation

Population decline

Catastrophic decline

Spawner density

Hatchery influence’

> 20% within 20 yrs

- or any ONE of the
following -

Precipitous decline®

Order of magnitude
decline within one
generation

N, /IPknf < 1

> 5% within 100 yrs but
< 20% within 20 yrs

- or any ONE of the
following -

50 <N, < 500
_o?‘_
250 < Ng < 2500

Chronic decline or
depression’®

Smaller but significant
decline®

1< N,/IPkm<MRD®

Evidence of adverse genetic. demographic. or
ecological effects of hatcheries on wild population

< 5% within 100 yrs

-or ALL of the following -

N, > 500
_OI'_
N, > 2500

No decline apparent or
probable

Not apparent

N,/IPkm > MRD®

No evidence of adverse
genetic, demographic, or
ecological effects of hatchery
fish on wild population

# Population has declined within the last two generations or 1s projected to declime within the next two generations (if current
trends continue) to annual run size N, = 500 spawners (historically small but stable populations not included) or N, > 500 but
declining at a rate of >10% per year over the last two-to-four generations.

b
evident.

Annual run size N, has declined to < 500 spawners, but is now stable or run size N, > 500 but continued downward trend is

¢ Annual run size decline in one generation < 90% but biologically significant (e.g., loss of year class).

4 IPkm = the estimated aggregate intrinsic habitat potential for a population inhabiting a particular watershed (i.e., total
accessible km weighted by reach-level estimates of intrinsic potential; see Bjorkstedt et al. [2005] for greater elaboration).

# MRD = munimum required spawner density and is dependent on species and the amount of potential habitat available. Figure 5
summarizes the relationship between spawner density and risk for each species.
£ Risk from hatchery interactions depends on multiple factors related to the level of hatchery influence, the origin of hatchery
fish, and the specific hatchery practices employed.

Coastal Multispecies Recovery Plan

Vol. lll, Northern California Steelhead

22



Table 2: NC winter-run steelhead: Diversity Strata, Populations, Historical Status, Population’s

Role in Recovery, Current IP-km, and Spawner Density and Abundance Targets for Delisting.

Redwood Creek and Mad River cross two diversity strata and were broken into an upper and

lower to reflect this.

Historical Population’s Current
NC winter-run steelhead Population Role In Weighted Spawner Spawner
Diversity Strata populations Status Recovery IP-km Density Abundance
Northern Coastal Bear River | Essential 107.8 27.2 2,900
Big Creek D Supporting 3.8 6-12 21-44
Big Flat Creek D Supporting 5.9 6-12 33-69
Guthrie Creek D Supporting 9.2 6-12 53-108
Howe Creek D Supporting 13.9 6-12 81-165
Humboldt Bay Tributaries | Essential 203.4 20.0 4,100
Jackass Creek D Supporting 6.9 6-12 39-81
Little River (Humboldt | Essential 50.0 35.3 1,800
Co.)
Lower Mainstem Eel River D Supporting 166.4 6-12 996-1,995
Tributaries
Mad River (Lower)* | Essential 146.3 219 3,200
Maple Creek/Big Lagoon | Essential 71.7 32.3 2,300
Mattole River | Essential 534.4 20.0 10,700
McNutt Gulch D Supporting 11.3 6-12 66-134
Oil Creek D Supporting 10.6 6-12 62-125
Redwood Creek | Essential 161.1 20.0 3,200
(Humboldt Co) (Lower)*
Shipman Creek D Supporting 2.3 6-12 12-26
South Fork Eel River | Essential 951.8 20.0 19,000
Spanish Creek D Supporting 1.9 6-12 9-21
Telegraph Creek D Supporting 5.3 6-12 30-62
Northern Coastal Diversity Stratum Recovery Target 47,200
North Mountain Dobbyn Creek | Supporting 47.0 6-12 280-562
Interior
Coastal Multispecies Recovery Plan 23

Vol. lll, Northern California Steelhead



Larabee Creek Essential 86.4 30.2 2,600
Mad River (Upper)* Essential 289.6 20.0 5,800
Middle Fork Eel River Essential 472.4 20.0 9,400
North Fork Eel River Essential 315.7 20.0 6,300
Redwood Creek Essential 86.2 30.2 2,600
(Humboldt Co) (Upper)*
Upper Mainstem Eel River Essential 317.5 20.0 6,400
Van Duzen River Essential 312.2 20.0 6,200
North Mountain Interior Diversity Stratum Recovery Target 39,300
Lower Interior Bell Springs Creek Supporting 18.1 6-12 107-215
Bucknell Creek Supporting 9.0 6-12 52-106
Chamise Creek Essential 36.2 37.2 1,300
Jewett Creek Supporting 16.8 6-12 99-200
Garcia Creek Supporting 14.1 6-12 83-167
Outlet Creek Essential 176.0 20.0 3,500
Soda Creek Supporting 15.7 6-12 92-186
Tomki Creek Essential 89.5 29.8 2,700
Woodman Creek Essential 35.0 37.4 1,300
Lower Interior Diversity Stratum Recovery Target 9,100
North-Central Albion River Supporting 48.6 6-12 290-581
Coastal
Big River Essential 255 20 5,100
Caspar Creek Essential 12.9 40.4 500
Cottaneva Creek Supporting 21.9 6-12 129-261
Noyo River Essential 152.8 21.0 3,200
Pudding Creek Supporting 23.9 6-12 141-285
Ten Mile River Essential 171.1 20 3,400
Usal Creek Essential 27.5 38.4 1,100
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Wages Creek | Essential 17.4 39.8 700

North-Central Coastal Diversity Stratum Recovery Target 14,000
Central Coastal Brush Creek | Supporting 21.4 6-12 126-255
Elk Creek | Supporting 345 6-12 205-412

Garcia River | Essential 135.4 23.4 3,200

Gualala River | Essential 396.7 20.0 7,900

Navarro River | Essential 387.6 20.0 7,800

Schooner Gulch D Supporting 7.7 6-12 44-90

Central Coastal Diversity Stratum Recovery Target 18,900
NC Steelhead DPS Recovery Target 128,200

Table 3: NC summer-run steelhead: Diversity Strata, Populations, Historical Population Status,

and Effective Population Size (Ne). *The Redwood Creek and Mad River populations each

occur in two diversity strata (Spence et al. 2008). In both watersheds, the location of actual

spawning grounds is poorly understood and therefore each will be treated as one population

until more information is obtained from monitoring.

Diversity Strata

Northern Coastal/
North Mountain Interior

Northern Coastal/
North Mountain Interior

Northern Coastal

Northern Coastal

North Mountain Interior
North Mountain Interior
North Mountain Interior
North Mountain Interior
North Mountain Interior

North Mountain Interior
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NC summer-run
steelhead populations

Redwood Creek*

Mad River*

South Fork Eel River
Mattole River

Van Duzen River
Larabee Creek

North Fork Eel River
Upper Middle Mainstem
Middle Fork Eel River

Upper Mainstem Eel River

Historical
Population Status

Effective Population Size

Ne> 500

Ne > 500

Ne > 500

Ne> 500

Ne> 500

Ne > 500

Ne > 500

Ne > 500

Ne> 500

Ne > 500
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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).

Listing Factor A: Present or threatened destruction, modification or curtailment of
habitat or range
Al 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 percent® 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.

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.

3 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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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
e Agriculture
e Channel Modification
e Fire, Fuel Management and Fire Suppression
¢ Livestock Farming and Ranching
¢ Logging and Wood Harvesting
e Mining
¢ Residential and Commercial Development
¢ Roads and Railroads

e 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.

Listing Factor E: Other Natural and Manmade Factors Affecting the Species’
Continued Decline
E1l 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.
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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).

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
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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 4: NC steelhead Restoration and Focus Prioritization Results

Biological & Integrity Optimism &
Ecological & Risk Potential
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Diversity | Northern California Steelhead | & | € tlalals ol2|E| 8|58
Strata Populations S| 2|33 21813(s|H|¥Y| =™
Redwood Creek 4 3 3 2 1 3 0 1 1|18 | + A
Maple Creek/Big Lagoon 6 2 1 1 2 1 0 0 0 | 13 B
Little River 2 3 1 1 2 1 0 0 0 | 10 B
Mad River 2 3 3 2 1 3 0 0 1]15 | + A
Humboldt Bay Tributaries 4 3 2 1 1 2 0 1 1 15 A
Lower Mainstem Eel River C
. Howe Creek C
& Guthrie Creek C
©
& Oil Creek C
g South Fork Eel River 6 3 3 3 0 1 1|20 A
§ Bear River 6 3 2 1 0 0 | 14 B
= McNutt Gulch C
Mattole River 6 3 3 2 1 2 0 0 1 18 | + A
Spanish Creek C
Big Creek C
Big Flat Creek C
Shipman Creek C
Telegraph Creek C
Jackass Creek C
5 5 Jewett Creek C
2o Chamise Creek 2 |3 |13 |2]|2|0]|1]|o0]14 A
- = Bell Springs Creek C
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Woodman Creek 2 3 1 3 2 3 0 0 | 15 A

Outlet Creek 2 3 2 1 2 1 0 1 13 B

Garcia Creek C

Tomki Creek 2 3 1 2 2 2 0 1 0 | 13 B

Soda Creek C

Bucknell Creek C

< Van Duzen River 6 3 1 1 2 0 1 1 18 A
g . Larabee Creek 4 3 1 2 1 0 1 0 | 13 B
3 2 Dobbyn Creek C
E % North Fork Eel River 6 3 3 2 2 3 0 0 0 | 19 A
E - Middle Fork Eel River 4 3 3 3 1 3 0 0 1 | 18 A
= Upper Mainstem Eel River 2 3 2 2 1 3 0 0 0 13 B
Usal Creek 6 2 1 2 2 1 1 0 0 | 15 B

© Cottaneva Creek C
§ Wages Creek 2 2 1 2 2 1 1 0 0 11 B
% Pudding Creek C
= Ten Mile River 4 |32 |1 ]|1|1]1]0]1]14 A
8 Noyo River 4 |32 23|21 ]o01|1]a18 A
% Caspar Creek 4 2 1 2 2 3 1 0 0 15 B
z Big River 2 3 2 1 3 3 1 0 0 | 15 A
Albion River C

_ Navarro River 2 3 3 1 2 2 1 0 1 15 A
% Elk Creek C
3 Brush Creek C
[ Garcia River 4 [ 3] 2|21 |1]1]|]0]1]15 A
E, Schooner Guich C
Gualala River 2 3 3 3 1 1 1 0 0 | 14 B
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DPS AND DIVERSITY STRATA
RESULTS

All CAP viability and threat tables were assembled for the NC steelhead DPS to evaluate patterns
in the ESU across Diversity Strata and populations. Attribute and threat results are discussed
first for Diversity Strata followed by results across lifestages 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 NC steelhead DPS Diversity Strata was based on environmental and
ecological similarities and life history differences between winter run and summer run adult
populations. Five strata were identified by Bjorkstedt et al. (2005): Northern Coastal, Lower

Interior, North Mountain Interior, North-Central Coastal and Central Coastal.

Attribute Results

Across strata, the Lower Interior Diversity Stratum had the highest percentage of Poor or Fair
attribute indicator ratings (76%), followed by the North Mountain Interior stratum (72%) (Figure
3). The North-Central Coastal Diversity Stratum received the lowest percentage of Poor or Fair
indicator ratings (50%) overall and the Central Coastal stratum had the lowest percentage of Poor
indicator ratings (19%). Figure 3 shows the percentage of ratings for Very Good, Good, Fair and

Poor for each Stratum in the DPS.

Threat Results

The Northern Coastal Diversity Stratum received the highest percentage of Very High and High
threat ratings (31%) followed by the Central Coastal Diversity Stratum (29%) (Figure 4).

Coastal Multispecies Recovery Plan 31
Vol. Ill, Northern California Steelhead



100%

90%

80%

70%

60%

50%

40%

30%

Atribute and Indicator Rating

20%

10%

B Very Good O Good O Fair W Poor

Northern Coastal Lower Interior MNorth Mountain North-Central
Interior Coastal
NC Steelhead DPS - Diversity Strata

Central Coastal

Figure 3:

Attribute Indicator ratings for the NC steelhead DPS by Diversity Strata.
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Figure 4:

NC steelhead DPS Diversity Strata Threat ratings.
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NORTHERN COASTAL DIVERSITY STRATUM RESULTS

The Northern Coastal Diversity Stratum is influenced by the coastal climate conditions of
northern California. CAP populations in the Northern Coastal stratum include: Redwood Creek,
Maple Creek/Big Lagoon, Little River, Mad River, Humboldt Bay, South Fork Eel River, Bear
River, and the Mattole River. Of the five Strata in the DPS, the Northern Coastal has the most
extensive urban centers (i.e., Eureka and Arcata), however logging remains the most common and

widespread land use.

Attribute Results

The Northern Coastal Diversity Stratum received the second highest percentage of Poor indicator
ratings (35%) and a total of 66% of indicators rated as Poor or Fair (Figure 3, Figure 6 and Table
5). In general, attribute indicators of greatest concern for all life stages included estuary/lagoon
(quality and extent), indicators related to in-stream habitat complexity (LWD, shelter,
pool/riffle/flatwater ratio, percent primary pools), hydrology (number, condition, and/or
magnitude of diversions), riparian vegetation (tree diameter), sediment (gravel quality — bulk,
spawning gravels), sediment transport (road density and streamside road density), and water
quality (turbidity). Indicators of least concern included those associated with hydrology,

landscape patterns, passage/migration, and water toxicity (Table 5).

Life Stage Results

In the Northern Coastal stratum, more than 50% of indicator ratings for each life stage were rated
as Poor or Fair and more than 60% for five of the six life stages (Figure 5). Winter rearing juveniles
were the most impaired life stage with 78% of indicators rated as Poor or Fair followed closely by
summer adults with 73%. Half of the indicators for watershed process were rated as either Poor
or Fair, of which 34% were rated Poor. Across the stratum, indicators of concern for the winter
adult life stage were those associated with a lack of habitat complexity, small riparian tree
diameter, sediment (embeddedness), and high turbidity (Table 6). Impaired gravel quantity and

quality necessary for successful spawning and egg incubation were the indicators identified as
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most limiting for the egg life stage. For summer rearing juveniles, winter rearing juveniles, and
smolts, impacted estuary/lagoon conditions (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 or Fair for riparian vegetation (tree diameter),
and in all but one population (Bear River, Fair) winter rearing juveniles were rated Poor for
turbidity. Three of four populations with summer adults in the stratum were rated Poor for
viability (abundance) with the exception being Mad River (Fair), and habitat complexity (shelter
rating) was rated poor in all four populations. All populations were rated Poor or Fair for

mainstem water temprature, precent staging pools, and hydrology (baseflow extent) (Table 6).
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Figure 5: Attribute Indicator Ratings for the Northern Coastal Diversity Stratum Conservation

Targets.

Threat Results
Within the stratum, 26% of the threats were rated Very High or High and only 10% were rated

Low. Threats of greatest concern were roads and railroads, logging and wood harvesting,
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channel modification, and water diversions and impoundments (Figure 6 and Table 7). The
Mattole River and South Fork Eel River were rated Very High and High respectively for severe
weather patterns and for all other populations in the stratum this threat was rated Medium (Table
7). Redwood Creek has the highest amount of Very High and High ratings with 7 out 13 threats
assessed rated as Very High or High. The steelhead hatchery on the Mad River is the only extant
hatchery operation in the stratum. The remaining populations were not rated for hatcheries and

aquaculture.
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Figure 6: Threat ratings for the Northern Coastal Diversity Stratum.
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LOWER INTERIOR DIVERSITY STRATUM RESULTS

The Lower Interior Diversity Stratum consists of four CAP steelhead populations: Chamise,
Woodman, Outlet, and Tomki creeks, which drain the interior, mainstem valley of the Eel River

Watershed.

Attribute Results

Of the five Diversity Strata, the Lower Interior had the highest percentage (76%) of Poor or Fair
indicator ratings and the highest percentage (38%) of Poor ratings alone (Figure 3). Steelhead
from each of the four populations in the stratum utilize the same estuary which was rated Poor.
Other attribute indicators that were rated Poor or Fair consistently throughout the stratum and
across life stages were habitat complexity (large wood frequency, percent primary pools, shelter
rating), hydrology (baseflow conditions, instantaneous conditions), riparian vegetation (species
composition, tree diameter), gravel quality (embeddedness), sediment transport (streamside road
density), and water quality (water temperature, turbidity). Indicators that were less impaired
were similar with other strata and included hydrology (impervious surfaces), landscape patterns
(agriculture, timber, and urbanization), passage/migration (physical barriers), and water quality

(toxicity) (Table 5).

Life Stage Results

The results from the CAP viability analysis indicate each of the target life stages across the stratum
are significantly impaired with more than 70% of all attribute indicators rated as Poor or Fair for
each life stage (Figure 7 and Table 6). Summer rearing juveniles were the most impacted life stage
with 87% of attribute indicators rated as Poor or Fair, followed closely by eggs (81%) and winter
rearing juveniles (80%) (Figure 7). Watershed processes overall had 43% of attribute indicators
rated as Poor or Fair, and sediment transport (streamside road density) was rated Poor
throughout the stratum (Table 6). Attribute indicators of greatest concern for the winter adult
life stage are habitat complexity (large wood frequency, pool/riffle/flatwater ratio, shelter rating),

riparian vegetation (tree diameter), water quality (turbidity), and viability (density). For eggs,
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gravel quality (embeddedness) was rated Poor for all populations except Tomki Creek (Fair). In
addition to the above indicators for winter adult and egg life stages, estuary/lagoon (quality and
extent), hydrology (baseflow and instantaneous flow), water quality (water temperature), and
viability (density) were also rated poorly for summer rearing juveniles. Meanwhile, habitat
complexity (large wood frequency, shelter), riparian tree diameter, and turbidity appear to be of
most concern for the winter rearing juveniles. For smolts, estuary/lagoon, habitat complexity

(shelter rating) and viability (low abundance) are most limiting.
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Figure 7: Attribute Indicator Ratings for the Lower Interior Diversity Stratum Conservation

Targets.

Threat Results

Despite the degraded conditions for all life stages throughout the stratum (see Figure 7), the threat
ratings for the stratum were fairly positive with 79% of the threats rated as Low (38%) or Medium
(Figure 8 and Table 7). Some threats were deemed not applicable in certain populations in the
stratum and therefore were not rated. There are no hatchery or aquaculture programs operating
in the stratum and therefore this threat was not rated for all populations in the stratum. None of

the threats were rated Very High and those that received a High rating (7%) were roads and
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railroads and water diversions and impoundments; these are the greatest threat to steelhead

within the stratum.
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Figure 8: Threat ratings for the Lower Interior Diversity Stratum.
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NORTH MOUNTAIN INTERIOR DIVERSITY STRATUM RESULTS

The North Mountain Interior Diversity Stratum includes populations or parts of populations that
occupy areas influenced by likely snowmelt events in the Eel River Watershed. These include the
Van Duzen River, Larabee Creek, North Fork Eel River, Middle Fork Eel River, and Upper

Mainstem Eel River populations.

Attribute Results

Across strata, the North Mountain Interior had the second highest percentage (72%) of Poor or
Fair indicator ratings, of which 32% were rated Poor (Figure 3). Like the other Eel River
Watershed populations in the Lower Interior Diversity Stratum, the estuary was rated Poor for
all applicable life stages and populations (Table 5). Other attributes with a High 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, and water
temperatures for summer rearing juveniles (Table 5). Like other strata, most populations and life
stages in the North Mountain Interior were rated Fair or better for attribute indicators related to
hydrology, landscape patterns, passage/migration, and toxicity (Table 5). The few exceptions
were timber harvest (Poor) for the Van Duzen River and Larabee Creek populations, baseflow
conditions for summer rearing juveniles and summer adults in the Van Duzen River and North
Fork Eel River populations, and passage at mouth or confluence for smolts and summer rearing
juveniles in the Upper Mainstem Eel River. Passage (physical barriers) for winter adults and

summer adults in the Upper Mainstem Eel River was also rated Poor due to Scott Dam.

Life Stage Results

Across the North Mountain Interior Diversity Stratum, all life stages of steelhead are impaired
with more than 60% of attribute indicators rated as Poor or Fair (Figure 9). Based on the
percentage of indicators rated as Poor or Fair, summer rearing juveniles (83%) were the most
impaired life stage, followed closely by winter rearing juveniles (82%). Summer rearing juveniles

received the most Poor ratings overall (40%). As with other strata in the DPS, streamside road
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density was rated Poor and is the most concerning watershed process in the North Mountain
Interior populations. Individual life stage results were similar for other strata. Winter adults are
most limited by habitat complexity, riparian vegetation, and to a lesser extent turbidity, and eggs
are most limited by gravel embeddedness (Table 6). Estuary/lagoon, habitat complexity, riparian
vegetation, sediment, and water temperature are of greatest concern for summer rearing
juveniles. Winter rearing juveniles are most limited by reduced habitat complexity, riparian tree
diameter, and high gravel embeddedness, and smolts are most impacted by poor estuary/lagoon
and in-stream shelter conditions. For summer adults, indicators of greatest concern include
percent staging pools, shelter rating, gravel quantity and quality, and high mainstem water

temperatures.
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Figure 9: Attribute Indicator Ratings for the North Mountain Interior Diversity Stratum

Conservation Targets.

Threat Results

Similar to the Lower Interior stratum, the North Mountain Interior had an overall Low percentage

(18%) of High or Very High threats (Figure 10). The only Very High rating for the stratum was
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water diversion and impoundments in the Upper Mainstem Eel River population (Table 7).
Roads and railroads were rated a High threat for all populations in the stratum while hatcheries
and aquaculture were rated Low in all populations. There are no steelhead hatcheries in operation

within the stratum and therefore these threats were not rated.
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Figure 10: Threat ratings for the North Mountain Interior Diversity Stratum.
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NORTH-CENTRAL COASTAL DIVERSITY STRATUM RESULTS

The North-Central Coastal Diversity Stratum CAP populations occur along the Mendocino
County coastline and include Usal Creek, Wages Creek, Ten Mile River, Noyo River, Caspar
Creek, and Big River. This stratum is comprised almost entirely of a forested landscape, and

timber harvest is the dominant land use. Small coastal and rural developments also exist.

Attribute Results

Based on the CAP viability results, the North-Central Coastal Diversity Stratum was the least
impaired in the DPS (Figure 3); however 50% of indicator ratings for the stratum were reported
as Poor or Fair. With the exception of Usal Creek, indicator ratings for estuary/lagoon quality
and extent were better than the Eel River populations to the north, and two of six of the
populations were rated Good for summer rearing juveniles (Table 5). As in other strata, habitat
complexity was identified as a serious impairment for steelhead viability with the exception of
Caspar Creek which was rated Good or Very Good for large wood frequency and
pool/riffle/flatwater ratio. Road density, including streamside roads, was rated Poor for all
populations. With very few exceptions, all attribute indicators related to hydrology, landscape
patterns, passage/migration, and water quality (toxicity) were rated Good or Very Good for all

life stages and populations in the stratum.

Life Stage Results

In the North-Central Coastal Diversity Stratum, winter rearing juveniles are the most impacted
life stage with 67% of indicators rated as Poor or Fair (Figure 11). This result is consistent with
the relatively poor habitat complexity (i.e., poor overwintering habitat quality) reported for most
of the stratum. For winter adults, large wood frequency was rated Poor or Fair in all populations
except for Caspar Creek (Very Good and Good), and shelter rating was Poor or Fair for all
populations in the stratum (Table 6). Most indicators were rated Fair or better for the egg life
stage with the few exceptions related to gravel quantity (Usal and Wages Creeks) and quality

(Ten Mile and Big Rivers) (Table 6). Like winter rearing juveniles and winter adults, indicators
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of most concern for the summer rearing juvenile life stage were those associated with habitat
complexity as well as sediment quality and water temperature. For smolts, all populations in the
stratum were rated Poor for habitat complexity (shelter rating) except one (Wages Creek, Fair).
Viability (low abundance) was also a concern for the smolt life stage throughout in the stratum.
With the exception of road density throughout and timber harvest in the Ten Mile River, all other

indicators for watershed processes were rated Fair or better with a majority rated as Very Good.
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Figure 11: Attribute Indicator Ratings for the North-Central Coastal Diversity Stratum

conservation targets.

Threat Results

As in other strata, roads and railroads represent the greatest threat to steelhead and their
designated critical habitat in the North-Central Diversity Stratum (Figure 12). There were no
threats rated Very High and only 10% of threats were rated High. Severe weather patterns was
rated High in two populations (Usal and Ten Mile) (Table 7).
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CENTRAL COASTAL DIVERSITY STRATUM RESULTS

The Central Coastal Diversity Stratum CAP populations are Navarro River, Garcia River, and the
Gualala River, located in northern Sonoma and southern Mendocino counties. These populations
are largely covered by a forested landscape where logging is a common land use. Agriculture

and small rural developments also exist and are becoming more common.

Attribute Results

The Central Coastal Diversity Stratum had the fewest indicators rated Poor overall (19%),
however 65% of indicators were rated Poor or Fair (Figure 3). Estuary conditions were rated Fair
or better for all life stages and populations (Table 5). Shelter rating was rated Poor across all three
populations, while percent primary pools, and pool/riffle/flatwater ratio were rated Poor for all
lifestages in two of three populations (Navarro and Gualala). Large wood frequency in the
channel was generally rated Good for two of the three populations (Garcia and Gualala rivers)
and Poor in the Navarro River. Like other strata, streamside road density was rated Poor or Fair
for all populations and flow conditions, and viability (density) and water temperature were rated

Poor or Fair for summer rearing juveniles.

Life Stage Results

Based on the combined percentage of Poor and Fair indicator ratings, smolts (78%, 7% as Poor)
are the most impaired life stage in the Central Coastal Diversity Stratum; although winter rearing
juveniles (27%), summer rearing juveniles (25%), and winter adults (19%) received a higher
percentage of Poor ratings overall (Figure 13). The high percentage of Poor ratings for the
summer rearing and winter rearing juveniles were largely due to impaired habitat complexity
(Table 6). A majority of the indicator ratings for the egg life stage were rated Fair which indicates
gravel quality and quantity throughout the stratum are not primary limiting factors. Winter
adults and smolts are most impaired by Poor shelter, particularly in the Garcia and Gualala river
populations and large wood frequency was rated Poor for winter adults in the Navarro River

population.
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Figure 13: Attribute Indicator Ratings for the Central Coastal Diversity Stratum Conservation

Targets.

Threat Results

Water diversions or impoundments for all three populations were rated High and were identified
as the most significant threat to steelhead in the stratum (Figure 14 and Table 7). Roads and
railroads as well as logging and wood harvesting were also rated as High threats for the Garcia

and Gualala populations and Medium threats for the Navarro population.
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Figure 14: Threat ratings for the Central Coastal Diversity Stratum.
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DPS CAP VIABILITY RESULTS

Attributes

Throughout the DPS and across life stages, attribute indicators most impacted are those
associated with habitat complexity (large wood frequency, percent primary pools,
pool/riffle/flatwater ratio, and shelter), riparian vegetation (tree diameter), and sediment
transport (road density, streamside road density) (Table 5). The quality and extent of estuarine
habitat for summer rearing juvenile and smolt life stages were rated Poor for all ten steelhead
populations within the Eel River Watershed, and was rated Poor or Fair for most other
populations throughout the DPS. Hydrology (flow conditions, impervious surfaces, number and
magnitude of diversion, and passage flows), passage/migration (passage at mouth or confluence,
physical barriers), landscape patterns (agriculture and urbanization), and water quality (toxicity)

are the least impacted attribute indicators across the DPS and life stages (Table 5).

Coastal Multispecies Recovery Plan 51
Vol. Ill, Northern California Steelhead



Table 5: NC steelhead DPS CAP Viability Summary by Attribute.

Winter Adults

Summer Adults

Winter Adults

Winter Adults

Summer Rearing Juveniles
Winter Rearing Juveniles

Summer Rearing Juveniles
Winter Rearing Juveniles

Summer Rearing Juveniles

Summer Rearing Juveniles

Winter Rearing Juveniles

Summer Rearing Juveniles
Winter Rearing Juveniles

Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity

Large Wood Frequency (BFW 0-10 meters)
Large Wood Frequency (BFW 0-10 meters)
Large Wood Frequency (BFW 10-100 meters)
Large Wood Frequency (BFW 10-100 meters)
Large Wood Frequency (BFW 10-100 meters)
Percent Primary Pools
Percent Staging Pools
Pool/Riffle/Flatwater Ratio
Pool/Riffle/Flatwater Ratio
Pool/Riffle/Flatwater Ratio
Shelter Rating
Shelter Rating
Shelter Rating

Watershed Processes
Watershed Processes

Landscape Pattems
Landscape Patterns

Smolts Habitat Complexity Shelter Rating
Summer Adults Habitat Complexity Shelter Rating
Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow)
Summer Adults Hydrology Flow Conditions (Baseflow)
Eggs Hydrology Flow Conditions (Instantaneous Condition)
Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition)
Watershed Processes Hydrology Impenvious Surfaces
Summer Rearing Juieniles Hydrology Number, Condition and/or Magnitude of Diversions
Smolts Hydrology Number, Condition and/or Magnitude of Diversions
Winter Adults Hydrology Passage Flows
Smolts Hydrology Passage Flows
Summer Adults Hydrology passage Flows
Eggs Hydrology Redd Scour
Watershed Processes Landscape Pattems Agriculture

Timber Harvest
Urbanization

Winter Adults

Smolts

Summer Adults
Winter Adults

Summer Adults

Summer Rearing Juveniles

Summer Rearing Juveniles
Winter Rearing Juveniles

Passage/Migration
Passage/Migration
Passage/Migration
Passage/Migration
Passage/Migration
Passage/Migration
Passage/Migration

Passage at Mouth o Confluence
Passage at Mouth or Confluence
Passage at Mouth or Confluence
Passage at Mouth or Confluence
Physical Bariers
Physical Barriers
Physical Barriers
Physical Barriers

Winter Adults

Summer Rearing Juveniles
Watershed Processes

Summer Rearing Juveniles
Winter Rearing Juveniles

Riparian Vegetation
Riparian Vegetation
Riparian Vegetation
Riparian Vegetation
Riparian Vegetation

Canopy Cover
Species Composition

“Tree Diameter (North of SF Bay)

Tree Diameter (North of SF Bay)

Tree Diameter (North of SF Bay)

Eggs
Summer Adults
Eggs
Summer Adults
Winter Adults
Summer Adults

Sediment
Sediment
Sediment
Sediment
Sediment
Sediment

Gravel Quality (Bulk)
Gravel Quality (Bulk)
Gravel Quality (Embeddedness)
Gravel Quality (Embeddedness)
antity & Distribution of Spawning Gravels

pe)
e

antity & Distribution of Spawning Gravels

o

Summer Rearing Jueniles
Winter Rearing Juveniles

Sediment (Food Productivity)
Sediment (Food Productivity)

Gravel Quality (Embeddedness)
Gravel Quality

Zmmmmnmnonmg

F NA NA

F

Watershed Processes
Watershed Processes

Sediment Transport
Sediment Transport

Road Density
Streamside Road Density (100 m)

Smolts

Temperature

Winter Adults

Summer Adults

Winter Rearing Juieniles

Velocity Refuge
Velocity Refuge
Velocity Refuge

Floodplain Connectivity
Floodplain Connectivity
Floodplain Connectivity

F

Smolts Viability Abundance
Summer Adults Viability Abundance
Winter Adults Viability Density
Summer Rearing Juveniles Viability Density
Summer Rearing Juveniles Viability Spatial Structure

Summer Adults

Summer Rearing Juveniles

Water Quality
Water Quality

Mainstem Temperature (MWMT)
Temperature (MWMT)

Winter Aduts Water Quality Toxicity
Summer Rearing Juveniles Water Quality Toxicity
Winter Rearing Juveniles Water Quality Toxicity
Smolts Water Quality Toxicity

Summer Adults Water Quality Toxicity
Winter Adults Water Quality Turbidity
Summer Rearing Juveniles Water Quality Turbidity
Winter Rearing Juveniles Water Quality Turbidity
Smolts Water Quality Turbidity

North Mountain Central
NC Steelhead Population Conditions By Habitat Attribute Northern Coastal Lower Interior Interior North-Central Coastal Coastal
< g
S = 5 I3
2 5 5 S|
= & . 7 & 4
H 3 s 8 RN 5
3 oW 5|8 6 5 x|l2 38 0 8 x g % 5 5
5 . B ¥ 5 2|0 § 8l & ¢« = £l 8 & 5 B z &z
3 &% 5 o5 8ol s & 8|8 5 2 218 6 2 2 6 g|% & &
S 9% & 3t g|ff G |38 f|0gs T s E
2 5 & 5 £ 5|5 2|8 8 & £ 8 £ 3 Iz & 2 2 5 Elg ¢ 3
Target Atibute ndicator g £ = E ;3 8 2|6 83 |8 =22 8|2 S F 28 2|E§ 3
Summer Rearing Juveniles Estuary/Lagoon Quality & Extent F F F F F F - F
Smolts Estuary/Lagoon Quality & Extent F_F F _F F F F F
Winter Adults Habitat Complexity Large Wood Frequency (BFW 0-10 meters)

o
F

NA NA NA NA NA NA|NA NA NA
F F F

NA NA NA NA NA NA

NA NA NA NA NA NA

E

NA NA NA NA NA NA[NA NA
F F

Coastal Multispecies Recovery Plan

Vol. lll, Northern California Steelhead

52



Table 6: NC steelhead DPS CAP Viability Summary by Conservation Target.

Winter Adults
Winter Adults
Winter Adults

Habitat Complexity
Habitat Complexity
Habitat Complexity

Large Wood Frequency (BFW 10-100 meters)
PoollRiffle/Flatwater Ratio
Shelter Rating

Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles

Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity

Hydrology
Hydrology
Hydrology
Passage/Migration
Passage/Migration
Riparian Vegetation
Riparian Vegetation
Sediment (Food Productivity)
Water Quality
Water Quality
Water Quality
Viability
Viability

Winter Adults Hydrology Passage Flows
Winter Adults Passage/Migration Passage at Mouth or Confluence
Winter Adults Passage/Migration Physical Barriers
Winter Adults Riparian Vegetation Tree Diameter (North of SF Bay)
Winter Adults Sediment Quantity & Distribution of Spawning Gravels
Winter Adults Velocity Refuge Floodplain Connectivty
Winter Adults Water Quality Toxicity
Winter Adults Water Quality Turbidity
Winter Adults Viability Density
Eggs Hydrology Flow Conditions (Instantaneous Condition)
Eggs Hydrology Redd Scour
Eggs Sediment Gravel Quality (Bulk)
Eggs Sediment Gravel Quality (Embeddedness)
Summer Rearing Jueniles Estuary/Lagoon Quality & Extent

Large Wood Frequency (BFW 0-10 meters)
Large Wood Frequency (BFW 10-100 meters)
Percent Primary Pools
Pool/Riffle/Flatwater Ratio
Shelter Rating
Flow Conditions (Baseflow)
Flow Conditions (Instantaneous Condition)
Number, Condition and/or Magnitude of Diversions
Passage at Mouth or Confluence
Physical Barriers
Canopy Cover
“Tree Diameter (North of SF Bay)
Gravel Quality (Embeddedness)
Temperature (MWMT)
Toxicity
Turbidity
Density
Spatial Structure

Winter Rearing Juveniles
Winter Rearing Juveniles
Winter Rearing Juveniles
Winter Rearing Juveniles
Winter Rearing Juveniles
Winter Rearing Juveniles
Winter Rearing Juweniles
Winter Rearing Juveniles

Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity
Passage/Migration
Riparian Vegetation
Sediment (Food Productivity)
Velocity Refuge

Large Wood Frequency (BFW 0-10 meters)
Large Wood Frequency (BFW 10-100 meters)
PoollRiffle/Flatwater Ratio
Shelter Rating
Physical Barriers
Tree Diameter (North of SF Bay)
Gravel Quality (Embeddedness)
Floodplain Connectivity

Watershed Processes
Watershed Processes
Watershed Processes
Watershed Processes
Watershed Processes
Watershed Processes

Landscape Pattems
Landscape Pattems
Landscape Patterns
Riparian Vegetation
Sediment Transport
Sediment Transport

Winter Rearing Juveniles Water Quality Toxicity
Winter Rearing Juveniles Water Quality Turbidity
Smolts Estuary/Lagoon Quality & Extent
Smolts Habitat Complexity Shelter Rating
Smolts Hydrology Number, Condition and/or Magnitude of Diversions
Smolts Hydrology Passage Flows
Smolts Passage/Migration Passage at Mouth or Confluence
Smolts Smoltification Temperature
Smolts Water Quality Toxicity
Smolts Water Quality Turbidity
Smolts Viability Abundance
Watershed Processes Hydrology Impenous Surfaces

Agriculture
Timber Harvest
Urbanization
Species Composition
Road Density
Streamside Road Density (100 m)

Summer Adults
Summer Adults
Summer Adults
‘Summer Adults
Summer Adults
Summer Adults
Summer Adults
Summer Adults
Summer Adults

Summer Adults

Habitat Complexity
Habitat Complexity
Hydrology
Hydrology
Passage/Migration
Passage/Migration
Sediment
Sediment
Sediment

Velocity Refuge

Percent Staging Pools
Shelter Rating
Flow Conditions (Basefiow)
Passage Flows
Passage at Mouth or Confluence
Physical Barriers
Gravel Quality (Bulk)
Gravel Quality (Embeddedness)
Quantity & Distribution of Spawning Gravels

Floodplain Connectiity

Summer Adults Water Quality Mainstem Temperature (MWMT)
Summer Adults Water Quality Toxicity
Summer Adults Viability Abundance

North Mountain Central
NC Steelhead Population Conditions By Target Life Stage Northern Coastal Lower Interior Interior North-Central Coastal | Coastal
5 H
H _ 5 &
2 g 5 20
3 H > & u
e z < 3 5 g 3 e
o > & 3 9 2 x B W g B . =
] S 5 2 3 g x _
3, . 8 = . 2[5 9 3 S8 Y o Bl %z 5 8 2 5 B
52 8 28 2elg &S g9 5 2 g[8 o e 20O £ g Z
- Z o g 2 o
ef 32 glf g 3 £ ¢ 2 5|0 83§ & E§ =
. ' g T 5 2 § % g 3 § 5 52 2|5 85 8 & g 5 3
Target Attribute Indicator s s 2 8§ & 5|6 = 3 S 85 2 s 5|3 2 2 2 & 2 & 3
Winter Adults Habitat Complexity Large Wood Frequency (BFW 0-10 meters)
I3

Coastal Multispecies Recovery Plan

Vol. lll, Northern California Steelhead

53



Life Stages

Based on the viability attribute results, all life stages of NC steelhead were found to be impaired
(Table 6 and Figure 15). Winter rearing juveniles were the most impaired life stage across the
DPS with 75% of all indicator ratings reported as Poor or Fair (40% as Poor alone), followed
closely by the summer adult (72%) and summer rearing juvenile (68%) (Figure 15). Watershed
processes, on a DPS level, had a combined 43% of attribute indicators reported as Poor or Fair

(Figure 15), of which 31% were rated as Poor.

m Very Good @ Good O Fair W Poor
-~ 1 H B

80% -

70%

60% -

50% -

40% |

Indicator Rating

30%

20%

10% -

0% T T
Winter Adults Eggs Summer Rearing Winter Rearing Smolts Summer Adults Watershed

Juveniles Juveniles Processes

NC Steelhead DPS - Conservation Targets

Figure 15: Attribute Indicator ratings for the NC steelhead DPS by life stage.

Winter Adult Attribute Results: Across the DPS, the winter adult life stage had a high percentage

(> 60%) of Poor or Fair ratings; exceptions were passage flows, passage at mouth or confluence,
physical barriers, the quality and distribution of spawning gravels, and toxicity (Figure 16 and
Table 6). The indicators of greatest concern, based on the percentage of Poor ratings alone were
large wood frequency, shelter rating, and tree diameter (Table 6). Shelter was rated Poor or Fair
in all populations with nearly 80% of populations rated as Poor. Population viability (i.e., low

abundance) was also rated as Poor or Fair for winter adults in many populations.
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Eggs Attribute Results: Of the four indicators assessed for the egg life stage, the most concerning

were those related to gravel quantity (bulk), followed by gravel quality (embeddedness), and the

potential for redd scour (Figure 17).

Summer Rearing Juvenile Attribute Results: Attribute indicators most impaired for summer
rearing juveniles were estuary/lagoon (quality and extent), habitat complexity (large wood
frequency, percent primary pools, pool/riffle/flatwater ratio, and shelter rating), riparian
vegetation (tree diameter), sediment (embeddedness), and water temperature (Figure 18 and
Table 6). Shelter rating was rated Poor or Fair for all populations within the DPS with 85% of
populations rated as Poor. Indicators associated with hydrology (number and magnitude of
diversions), passage/migration (passage at mouth or confluence, physical barriers), and water
quality (toxicity, turbidity) were rated favorably throughout the DPS with few exceptions (Table
6). Summer rearing juvenile passage was rated Good or Very Good in approximately 70% of the

populations within the DPS.

Winter Rearing Juvenile Viability Results: Winter rearing juveniles, the most impaired life stage

in the DPS, are largely impacted by poor over-wintering habitat quality (i.e., lack of habitat
complexity) (Figure 19). As with summer rearing juveniles, shelter rating was the most impacted
attribute indicator with all populations rated as Poor or Fair, of which 81% of populations were
rated Poor. Riparian tree diameter was rated Poor or Fair in all but one population in the DPS
(Caspar Creek, Table 6). 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. Physical
barriers, floodplain connectivity, and stream toxicity indicators were largely rated as Fair or better

(Figure 19).

Smolt Attribute Results: As with both winter and summer rearing juveniles, shelter rating was

rated Poor (81%) or Fair (19%) for all populations (Figure 20 and Table 6). The quality and extent

of estuary/lagoon habitats was also identified as a serious impairment for smolts with nearly all
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populations (except Ten Mile River) rated as Poor or Fair. Other impaired indicators for the smolt

life stage included viability (low abundance) and water quality (turbidity).

Summer Adult Attribute Results: The summer adult life history strategy persists in eight

populations within the NC steelhead DPS. These are Redwood Creek, Mad River, Mattole River,
South Fork Eel River, Van Duzen River, North Fork Eel River, Middle Fork Eel River, and Upper
Eel River Mainstem (Table 6). Across these populations, 73% of all attribute indicator ratings
were reported as Poor or Fair (Figure 21) and attribute indicators identified as most impaired for
summer adults were shelter rating, viability (low abundance), percent staging pools, gravel
quality (bulk), and mainstem water temperature. Reduced floodplain connectivity, low passage
flows at a mouth or confluence, poor upstream passage due to physical barriers, and gravel

quantity and quality were also rated Poor or Fair for some populations (Table 6).

Watershed Processes: Streamside road density was rated Poor for all but one population in the

DPS (Gualala River, Fair) (Figure 22). Roads in general were identified as the most significant
impact to current riparian and in-stream habitat quality. Riparian species composition and
timber harvest were also rated as moderately impaired with 62% and 38% of populations in the
stratum rated Poor or Fair respectively. Relative to more urbanized southern DPS’s, the extent of
urbanization in the NC steelhead DPS is minimal with only 3 of 26 populations rated as Poor or

Fair (Table 6).
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Figure 16: Attribute Indicator ratings for the Winter Adult life stage.
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Figure 17: Attribute Indicator ratings for the Egg life stage.
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Figure 18: Attribute Indicator ratings for the Summer Rearing Juvenile life stage.
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Attributes and Indicator Ratings
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Figure 20: Attribute Indicator ratings for Smolt life stage.
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Figure 22: Attribute Indicator ratings for Watershed Processes.
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DPS CAP THREAT RESULTS

Table 7 summarizes the CAP threat results across the DPS. Of the 14 identified threats, roads and
railroads is the greatest threat with 77% rated Very High or High. This was followed by water
diversions and impoundments (38%), logging and wood harvesting (35%), and channel

modification (19%) (Table 7 and Figure 23).
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Table 7: NC 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.

Diversity Strata Northern Coastal Lower Interior North Mountain Interior North-Central Coastal Central Coastal

Maple Creek/Big Lagoon
Little River

South Fork Eel River
Bear River

Mattole River
Chamise Creek
Woodman Creek
Outlet Creek

Tomki Creek

Van Duzen River
Larabee Creek

North Fork Eel River
Middle Fork Eel River
Upper Mainstem Eel River
Usal Creek

Wages Creek

Ten Mile River

Noyo River

Caspar Creek
Navarro River

Garcia River

NC Steelhead Threat/Population
Agriculture
Channel Modification
Disease, Predation and Com petition
Fire, Fuel Management and Fire Suppression
Fishing and Collecting
Hatcheries and Aquaculture

T [Gualala River

Livestock Farming and Ranching

Logging and Wood Harvesting

Mining

Recreational Areas and Activities
Residential and Commercial Development
Roads and Railroads

Severe Weather Patterns

Water Diversion and Impoundments
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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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Northern California Steelhead DPS Level R

Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Number | (Years) Recovery Partner Comment
Add the p nt or threat i destructi mm!i_ﬁl:atinn, or curtailment of
DPFS-NCSW-1.1]| Objective Estuary the species habitat or range.
DPS-NCSW- Recovery
111 Actlon Estuary Increase quallty and extent of estuarine habitat.
In estuarylagoons when applicable, remove problematic infrastructure and fill
DPS-NCSW- materlal to promote the historical seasonal formation and timing of an estuarylagoon
1.1.11 Action Step Esluary barrier beach 3 20 County, State, NMFS
Clty, Citzens, Courty, COFW Wardens.,
DPS-NCSWW- Implement patrols by citizens groups, city employees, and law enforcement to ensure NMFS OLE, Mon-Profils, Private
1.1.1.2 Actlon Step Estuary seasonal sandbars are not ilegally breached. 1 50 Landowners,
DPS-NCSW-1.2| Objective Estuary Address the inadedg of existing latory mech
DPS-NCEW- Recovery
1.2.1 Actlon Estuary Increase quality and extent of estuarine habiat.
DPS-NCSW- Develop and implemenrt Estuary Inflow Protection and Enhancement Gulr.lelnes to
1211 Action Slep Esluary intain estuary function and provide i ion for estuary r 2 20 CDFW, NMFS, SWRCB
DPS-NCSWW- Work with local county/city and state organizations to develop alternative methods of
1.2.1.2 Actlon Step Estuary flood control to reduce artificial breaching frequency and adverse impacts. 1 10 City, County, NMFS, State
|ﬁoudpla’n Address the p or thr 1, modification, or curtailment of
DPS-NCSW-2.1| Objecti ] tivity habitat or range.
DPS-NCSW- Recovery 'ﬁmdpla'n
2.1.1 Action Connectivity Rehabilitate and enhance floodplain connectivity
Evaluate opportunities and implement aclions for planned retreal of urban
development or other incompatible land uses from floodplains, estuarles and alluvial
DPS-NCSWW- Floodplain valley sireams to recreate natural floodplai and F off-channel
2114 Actlon Step Connectivity habitat and Implement such opponl.rltles where appropriate. 1 50 City, County
Floodplain
DPS-NCSW-2.2| Objective Connectivity | Address the inadeg of existing latory mech
DPS-NCEW- Recovery Floodplain
221 Actlon Connectivity Rehabliitate and enhance floodplain connectivity
County zoning should consider the 20-year and 100-year floodprone areas and
DPS-NCSW- Floodplain deslgn protective ordinances and compatible land use designations In these
2211 Action Step Connectivity ions. 1 30 County
Address the p nt or threat 1 destruction, modification or curtailment of
DPS-NCSW-3.1| Objective Hydrology the species habitat or range
DPS-NCSW- Recovery
3.1.1 Action Hydrology Improve flow conditions
DPS-NCSWW- Encourage water conservalion and the use of native vegetation in new ing to EPA, City, County, MGQ, Private
31141 Action Step Hydrology reduce the need for watering and application of herbicides, pesticides, and fertlljzers 2 50 Landowners, Stale, RWOCE
DPS-NCEW- [Work with rural residential communities 1o develop water conservation strategies City, County, NGO, Private Landowners,
142 Actlon Step Hydrology protective of saimonids while allowing for domestic water use. 2 20 State, SWRCB
DPS-NCSW- Work with partners to reduce stormwater run-off by removing Impervious surfaces, Clty, County, Private Landowners, State,
3143 Action Step Hydrology and creating or flood retention land and groundwater recharge basins. 3 20 SWRCE
Work with the SWRCE to er s to increase grol recharge,
DPS-NCSW- permeable sufaces, and percoiatlon through swales and recharge basins In an effort MNMFS, Private Landowners, State,
3114 Action Step Hydrology fo reduce the flazhiness of hydrographs and increase summer baseflow. 1 20 RWQCB
DPS-NCSW- Work with partners to expand stream flow gaging networks In streams supporting CDFW, Clty, County, NMFS, Private
3145 Action Step Hydrology salmonids andfor their habitat. 3 30 Landowners, Stale, SWRCB. USGS
DPS-MCSW- COFW, Clty, County, NMFS, Private
3116 Action Step Hydrology Meter waler diversions for the purposes of measuring ir demand. 2 5 Landowners, Stale, SWRCB
DPS-NCSWY- Use the best scientifically available technology to keep the public informed on stream
3117 Action Step Hydrology flows in real time. 3 5 County, NGO, RWQCE, SWRCE
Provide financial and support and develop parinerships to characterize
DPS-NCSW- watershed hydrology and to assess water avallabilty and create waler resource CDFW, Clty, County, NMFE, State,
3118 Action Slep Hydrology budgets. 1 10 SWRCB
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Northern California Steelhead DPS Level Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Number | (Years) Recovery Partner Comment
Patterns of water runoff, including surface and
Effects of consumptive water uses on both the timing and quartity of flow should be subsurface drainage, should match to the
DPS-NCSW- minimized. Water-management technologies promoting restoration of natural runoff CDFW, City, County, NMFS, State, greatest extent possible the natural hydrologic
3119 Action Step Hydrology patterns and water quality should be encouraged. 1 10 SWRCB pattern for the region in both quantity and quality.
Evaluate geological palterns in the ESU to identify areas provide sources of cool
DPS-NCSW- waler and serve as |locations to buffer populations against climate change and or
3.1.1.10 Action Step Hydrology going water diversions. 3 15 County, NMFS, State, USGS
DPS-NCSW-
3.1.1.11 Action Step Hydrology Analyze the impacts of well development on stream flow prior to approval. 2 10 County, DWR, NMFS, RWQCB
DPS-NCSW- CDFW, City, County, DWR. NMFS, State,
3.1.1.12 Action Step Hydrology Encourage groundwater recharge through floodplain inundation. 2 15 SWRCB
DPS-NCSW-3.2| Objective Hydrology Address the inadequacy of existing regulatory I
DPS-NCSW-  |Recovery
321 Action Hydrology Improve flow conditions
For example: new homes should have drought-
tolerant landscaping, rainwater catchment
systems, and permeable surfaces; new vineyards
Encourage local governments to condition new development to minimize adverse should demonstrate that their water supply
DPS-NCSW- impacts to fisheries resources by integrating hydro-modification concerns into development would minimize adverse impacts to
3.2.1.1 Action Step Hydrology development planning. 2 50 CDFW, City, Courty, NMFS fisheries resources.
Enforcing the minimum baseflow requirement is
necessary to ensure salmonid persistence during
SWRCB in coordination with NMFS, CDFW, and other qualified parties, should drought periods and water right curtailment or
DPS-NCSWy- develop state-wide minimum summer baseflow requirements protective of saimonids when watershed surface flow is over-allocated,
3.2.1.2 Action Step Hydrology and their habitat. 1 5 CDFW, NMFS, SWRCB and when prosecuting illegal diversions.
Improve coordination between the agencies, particularly with the SWRCE, to
effectively identify and address illegal water diverters and out-of-compliance
DPS-NCSW- diverters, seasons of diversion, off-stream reservoirs, and bypass flows fully City, County, COFW, NMF$, Private
3213 Action Step Hydrology protective of listed salmonids. 1 5 Landowners, RWQCB, SWRCB
Collaborate with and support the DWR and SWRCB and local agencies to increase
oversight for regulating grouncwater extraction from aquifers hydrologically
connected to surface flows. In addition collaborate to develop groundwater surface
DPS-NCSW- water manag nt plans and impl 1t groundwater recharge projects in all alluvial City, County, CDFW, DWR, NMFS,
3214 Action Step Hydrology basins. 1 5 Private Landowners, RWQCB
NMFS should actively participate in Groundwater Management Plan development
DPS-NCSW- (per California's Sustainable Groundwater Management Act) where groundwater City, County, CDFW, DWR, NMFS,
3215 Action Step Hydrology pumping is impacting hydrologically connected streamflow. 1 5 RWQCB
Encourage local governments to integrate meaningful groundwater regulation for land
use planning and to increase coordination with State agencies to ensure applicants
DPS-NCSWi- secure necessary State permits (e.g., water rights) as part of local permitting City, County, COF\W, DWR, NMFS,
32.156 Action Step Hydrology processes. 1 5 Private Landowners, RWQCB
Extend California Water Code Section 1259.4 dealing with instream flows to protect
instream beneficial uses, including native fishes, to central and northern California
recovery planning areas with appropriate provisions to address regional differences,
DPS-NCSW- including but not limited to construction of off-stream storage as alternative to direct
3217 Action Step Hydrology diversions during the dry season. 1 5 SWRCB
Water conservation projects should be focused on shifting reliance from on-stream
DPS-NCSW- storage to offsiream storage, resolve frost protection issues (water withdrawals), and City, County, CDFW, NMFS, Private
3218 Action Step Hydrology ensure necessary flows for all freshwater lifestages in all water years. 2 10 Landowners, RWQCB, SWWRCB
DPS-NCSW- Investigate illegal water diversion and well pumping related to marijjuana propagation City, County, COFW, NMF$, Private
3.2.1.9 Action Step Hydrology or other agricultural activities and prosecute violations accordingly 1 10 Landowners, RWQCB, SWRCB
Address the present or threatened destruction, modification, or curtailment of
DPS-NCSW-5.1]| Objective Passage habitat or range.
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Y
Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Number | (Years) Recovery Partner Comment
DPS-NC3W- |Recovery
3.1.1 Action Paszage Modify or remove physical barriers.
All new crossings and upgrades to existing crossings (bridges, culverts, fills, and
DPS-NCSW- other crossings) need to accommodate 100-year flood flows and associated bedload
5.1.1.1 Action Step Passage and debris. 2 50 Clty. County, NMFS, State
DPS-NCSW- Monitor and updale barriers in the Passage Assessment Database (PAD)
5.1.1.2 Action Step Fassage (hittps_/ifnrm dfg.ca.gov/PADY) 3 a0 City, County, NGO, RCD, State
Habitat
DPS-NCSW-6.2| Objective Complexity Address the inadequacy of g regulatory conditions
DPS-NC3W- |Recovery Habitat
£.2.1 Action Complexity Improve habitat complexity
Work with Federal and State to develop an application of a programmatic permit for
DP3-NCSW- Habitat restoration work not funded by FRGP. The objectives of the programmatic should be Clty, County, COFW, NGO, NMFS, NOAA
6.2.1.1 Action Step Complexity to reduce costs and fasi-track the implementalion of high pricrity recovery aclions. 2 3 RC, Privale Landowners, RCD
Waork with California BOF through implementation of California Forest Protection
Rules, Section V, COFW, RWQCE and others to modify the timber harvest
permitting process (including COFW Lake and Streambed Alleration Agreement
DPS-NCSW- Habitat process) and provide opportunities and incentives for the implementation of LWD BOF, COFW, NMFS, RWQCE, Timber
6.2.1.2 Action Step Complexity placement and other restoration priorities during limber harvest operations. 3 3 Landowners
Work with CORW and the California Fish and Game Commission to remove beavers
from California Fish and Game Code Section 4181 thal provides any owner or tenant
of land or property that is being damaged or destroyed or |5 In danger of being
DPS-NCSWW- Habitat d d or destroyed by cerlain Is, including beaver, may apply lo the CDFW, California Fish and Game
6.2.1.3 Action Step Complexity depariment for a permit to kill the mammals. 3 10 Commission, NMFS
Work with CDFW and the California Fish and Game Commission to modify Title 14
DPS-NCSW- Habitat of the California code of Regulations to prohibit recreational hurtingArapping of CDFW, California Fish and Game
6.2.14 Action Step Complexity beavers within all counties within the NCCC Recovery Domain. 3 10 Commission, NMFS
Utilize non-lethal methods where feasible to manage beaver depredation issues (e.g.
DPS-NCSW- Habitat flooding, crop damage) such as flow devices, fencing, and beaver re-location and CDFW, California Fish and Game
6.2.1.5 Action Step Complexity enhance habital plexity. 3 10 C ission, MMFS, Private Landowners
Where nor-lethal methods prove unfeasible to resolve depredation Issues, relocate
DPS-NCSW- Habitat beaver pof ions to remote where habitat enhancement iz needed and CDFW, California Fish and Game
6.2.1.6 Action Step Complexity resource conflict is low, 3 10 Commission, NMFS, Private Landowners
DPS-NCSWW- Habitat CDFW, California Fish and Game
6.2.1.7 Action Step Complexity Develop and update a Beaver Management Plan for Calfornia to beneftt salmonids. 3 10 Commission, NMFS
DPS-MNCSW- Habitat Imvestigate the current conditon of the high IP reaches In each population and assess Clty, County, CDFW, NGO, NMFS, NOAA
6.2.1.8 Action Step Complexity the status and develop a restoration plan for those areas. 2 10 RC, Privale Landowners, RCD
DPS-NCSW-7.1| Objective Riparian Address the i quacy of ing y conditions
DPS-MCSW- |Recovery
7.1.1 Action Riparian Improve riparian condilions
Develop adequately sized riparlan selbacks/buffers to protect salmonids habitat
DPS-NCSW- where they do not currently occur, and enforce requirements of local regulations
7.1.1.1 Action Step Riparlan where they do. 1 10 County
Counties should develop a riparian strategy to grow older larger diameter trees for
Improved canopy and appropriate natural recruftment to the stream. This could be
achieved by creating ordinances (where currenily non-existent) that limit or prevent
DPS-NCSW- the removal of malure frees during Infrastructure upgrades or Implementation of
7.1.1.2 Action Step Riparian r ion projects. 3 10 County
DPS-NCSWW- Coordinate with RWQCE to promote policies and planning for adequate riparian area
7113 Action Step Riparian resloration, conservation and protection. 2 10 MMFE, RWQCE, State
Address the | or thr modification, or curtaiiment of
DPS-NCSW-8.1| Objective Sadiment the species habitat or range.
DPS-NCSW-  |Recovery
8.1.1 Action Sediment Improve instream gravel qualily
DPS-NCSW-
8.1.1.1 Action Step Sediment Fund and implement sediment TMDLs within the range of listed salmonids. 2 10 EFA, RWQCE
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Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Number | (Years) Recovery Partner Comment
IEva(uaIe slream crossings for their potertial to impair natural geomorphic processes.
DPS-NCSW- Replace or refrofit crossings to achieve more nalural conditions that meet sediment BOF, CalFire, Calirans, Counly, COFW,
8.1.1.2 Action Step Sedment fransport goals. 2 10 MNMFS
DPS-NCSW- Address the present or threatened destruction, medification, or curtailment of
10.1 Objective |Water Quality |the specles habitat or range.
DPS-NCSW-  |Recovery
10.1.1 Action Water Qualty  |Reduce toxicity and poliutants.
Work with EPA, RWQCBs and CDFWW to identify and pricritize polential contaminants
DPS-NCSW- of concern and develop protective standards and programs for issues thal directly or
10.1.1.1 Aclion Step Water Quality |indirectly adversely affect the continued existence of listed salmonids. 2 5 EPA, CDFW, RWQCB
Conduct outreach to Increase awareness of the effects of pharmacedticals,
DPS-NCSW- pesticides and contaminants that impact the conlinued existence and habitat of listed
10.1.1.2 Aclion Step Water Quallty |salmonids. 2 5 EPA, CDFW, NGO, NMFE, RWQCE
DP3-MNCSW- Support the development and impl dation of stormwater BMPs In citles, towns City. County, Local, Private Landowners,
10.1.1.3 Aclion Step Water Quality |and rural areas. 2 5 State, RWOCB
DPS-NC3W- City. County, Private Landowners, State,
10.1.1.4 Aclion Step Water Quality |Implement performance standards in Stormwater Management Plans. 2 ] RWQCE
[Best management practices within the IPM
Include blological contrel, pesticide cholces,
removal of pest habilat and resources, barriers,
optimal fertilization and irrigation, trap plants,
DPFS-NC3W- Work with peslicide users to educale and advocate for an “integrative pest City, Courty, NMFS, Private Landowners, |intercropping, and cover crops, and synthetic
10.1.1.5 Aclion Step Water Quality |management framework (IFM)" for peslicide conlrol. 2 ] State, RWQCB mulches.
For example: change building infrastructure
Work with the California Department of Pesticide Regulation (CDPR) lo support applications of pyrethorids on monthly schedules
DPS-NCSW- changes to professional pesticide application methedelogies and timing to limit the City, County, NMFS, Private Landowners, [throughout the entire vear including the raimy
10.1.1.6 Aclion Step Water Quality |potential exposure of watercourses to pesticide runoff, 3 ] State, RWQCB season to seasons of inferest,
These alternatives may Include technologles that
Work with the academic, local, government and non-profit entities (Matural Resource reduce the amount of pesticides that need to be
DPS-NCSW- Conservation District, efc.) to support funding of research and use of pesticide applied or pest management strategles that
10.1.1.7 Aclion Step Water Quality |aternalives. 3 15 A ic, Local, Gi nt, NGO require very litle peslicide use.
Work with EPA, RWQCBS, and local stakeholders to implemert actions under
section 303(d)(1)(C) and (D) of the Clean Water Act requiring Stales to prepare
DP3-NCSW- TMDLs for all water bodies targeted in this recovery plan not currently meeling State
10.1.1.8 Aclion Step Water Quality |of California waler quality standards. 2 25 EPA, NMFS, RWQCE, State
Hit hydrants will discharge very high volumes of
chiorinated water that has thepotential to wipe out
DPS-NCSW- Install bollards at fire hydrants that are in proximity to streams inorder to prevent CalFire, City, County, Local Fire a steelhead population in a stream. This action
10.1.1.9 Action Step Water Quallty |hydrants from being hit and discharging chiorinated water into thestreams. 3 10 Departments could preventcatastrophic loss of steelhead.
Research into the potential level of impacts from and solutions to environmental
DPF3-NC3W- estrogens associated with wastewaler discharge and domestic septic leakage are
10.1.1.10 Aclion Step Water Quality |needed. 2 10 Cities, RWQCE, Water Agencies
DPS-NCSW- 'Recavery
10.1.2 Action Water Qualty |Reduce sedimentation
DPS-NCSW- pport actions and tasks idenlified in the Regional Water Board Staff Work Plan to hitp:fAwean waterboards.ca.govinorthcoastiwater |
10.1.2.1 Aclion Step Water Quality |Control Excess Sediment in Sediment-lmpaired Watershed 2 10 MMFS, RWQCEB ues/progr Amdis/ nent_workplan/
DPS-NCSW-
10.2 Objective |Water Guality |Address Inadequacy of existing regulatory conditions
DPS-NCSW- IRecwery
10.2.1 Actlon Water Quallty |Reduce toxiclty and poliutants.
Work with the RWQCB to support and fast track promulgation of methods to detect
DPS-NCSW- impacts from phar ticalz, pesticides and other CECs under 40 C.F.R. Part 136,
10.2.1.1 Action Step WWater Quallty |followed by adoption of water qualtty criteria for poliutants covered by these methods, 2 10 MMFS, RWQCB, State
DPS-NCSW- Address the present or threatened destruction, modification, or curtailment of
1.1 Objective Viability the species habitat or range.
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Targeted Action
Attribute or Priority | Duration
Action 1D Threat Level Action Description Number | (Years) Recovery Partner Comiment
—
DPS-NCSW-  |Recovery
11.1.1 Action Viability Increase abundance, spatial structure and diversity
Implementing the California Coastal Monitoring
Plan is essential for evaluating the long-term
viability of listed salmonids in California. For
DPS-NCSW- CDFW, County, NGO, RCD, Watershed |specific components of the Coastal Monitoring
11.1.1.1 Action Step Viability Finalize and implement the California Coastal Salmonid Monitoring Plan. 1 50 Pariners, Water Agencies Plan see Vol.1 Chapter 6.
Prioritize restoration funds, notably the Pacific Coast Salmon Restoration Fund and
DPS-NCSW- California’s Fisheries Restoration Grant Program (FRGP), to address issues in
1.11.2 Action Step Viability critical watersheds identified within this recovery plan. 1 50 CDFW, NMFS
Work with the SWFSC to revise the "Intrinsic Potential" model in areas where the
model predictions has a severe or high bias and evaluate current conditions where
DPS-NCSW- the model indicates the highest values, in order to direct the prioritization of
11.1.1.3 Action Step Viability restoration funds. 2 5 NMFS, SWFSC
Support all educational and outreach conferences, events, workshops, etc. that
advance the understanding of anadromous salmonid life history, ecology, history,
DPS-NCSW- biology, threats, habitat restoration, recovery, and species viability to include all those Academic, BOF, CalFire, CDFW, NGO,
11.1.14 Action Step Viability with a science, restoration, and policy focus. 2 50 NMFS, SWFSC
Support studies, assessments, science, research, and monitoring (including
associated modeling, data management, data analysis, and reporting) that
will improve our understanding of species life history and genetic diversity, historical
DPS-NCSW- distribution, habitat relationships, status, trends, viability, and spatial Academic, BOF, CalFire, CDFW, NGO,
11.1.1.5 Action Step Viability structure including those for drought and climate change 2 50 NMFS, SWFSC
Watershed plans should focuses on restoring
processes that form, connect, and sustain
habitats and provide watershed-wide and reach-
specific, detailed restoration actions. Such a plan
should be based on geomorphic and ecosystem
principles and sciertific assessments that: 1)
identify the types and natural rates of habitat-
forming processes, 2) determine where
processes are altered and the factors
responsible, 3) decide how to restore the
disrupted processes, and 4) provide watershed-
wide and reach-specific restoration actions. Once|
developed, the watershed plans should fit into an
DPS-NCSW- Develop and implement watershed based restoration plans for essential and CDFW, Cites, Counties, NGOs, NMFS, adaptive management process and be used to
11.1.1.6 Action Step Viability supporting populations. 1 100 RCDs, Water Agencies refine actions described in the recovery plan.
Federal and State regulatory agencies should encourage city, county and water
DPS-NCSWW- agencies to incorporate the Multispecies Recovery Plan into their watershed planning CDFW, Cites, Courties, NMFS, Water
11.1.1.7 Action Step Viability documents and Habitat Conservation Plans. 2 100 Agencies
DPS-NCSW- Address the present or threatened destruction, modification, or curtailment of
11.2 Objective Viability the species habitat or range
DPS-NCSW-  |Recovery
11.2.1 Action Viability Monitor habitat quality and extent and watershed land use change
IMWVs are watersheds that are monitored to the
extent that the limiting factors are followed and
the impact of management actions on fish or
habitat can be demonsirated (see ISEMP at
hitp:/Awanw isemp.orgf). Conduct power analysis
early in development to determine amount of
watershed required to be treated necessaryto
CDFW, Counties, NGO, NOAA SWFSC, |detect 30-50 percent change in population
Establish at least one Intensively Monitored Watershed (IMW) within each diversity NPS, Private Consultants, Private response. Also, use salmonid response (i.e.,
DPS-NCSWW- stratum (preferably a population with a LCM station) to assess the habitat conditions Landowners, Resource Conservation presence, abundance, and finess monitoring) at
11.2.11 Action Step Viability and the effectiveness of implemented restoration actions. 2 50 Districts, Water Agencies restoration sites to inform effectiveness over time
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Targeted Action
Aftribute or Priority | Duration
Action ID Threat Level Action Description Number | (Years) Recovery Partner Comment
Monitoring must be in accordance with the
following specifications: a) The design and
implemertation of restoration actions should be
reported and correlated with known habitat
limiting factors, so cumulative impacts can be
tracked across the ESU/DPS, b) \Where
restoration actions are implemented,
effectiveness monitoring should be conducted at
CDFW, Cities, Counties, NGO, NOAA both the reach and site-specific scales following
SWFSC, NPS, NRCS, Private the Before After Control Impact (BACI) design;
Consultants, Private Landowners, and ¢) Use salmonid response (i.e., presence,
DPS-NCSW- Conduct implementation, effectiveness and validation monitoring for restoration Resource Conservation Districts, State abundance, and fithess monitoring) at restoration
11.2.1.2 Action Step Viability projects where necessary and appropriate. 2 50 Parks, USFS, Water Agencies sites to inform effectiveness over timel
Monitor land use and other non-landscape attributes using GIS. In additionto
general land use patterns (i.e. agriculture, timber, and urban), other watershed- CDFW, Courties, NGO, NMFS, NPS,
specific attributes that should be measured include: the extent of impervious Private Consultants, Private Landowners,
DPS-NCSW- surfaces, landslides, watershed road density, and overall riparian conditions. This Resource Conservation Districts, US EPA,
1.213 Action Step Viability should be repeated approximately every 10 years. 1 50 USFS, Water Agencies
Cities. Counties, Farm Bureau, NGO,
NPS, Private Consultants, Private
Monitor storm-water and agricultural runoff to assess statusArends of turbidity and Landowners, Resource Conservation
concentrations of other identified toxins and identify their sources. Where necessary, Districts, State Parks, State Water Where necessary, expand monitoring beyond to
DPS-NCSW- expand monitoring beyond those already implemented and required by other Resources Control Board, Trout Unlimited,| other areas or increased frequency than those
11.2.14 Action Step Viability agencies or laws. 2 50 USEPA, USFS already required of by other agencies or laws.
California Coastal Conservancy, CDFWV,
Counties, NGO, NOAA SWFSC, NPS,
Monitor water temperature throughout individual populations using arrays of Private Consultants, Private Landowners,
automated data loggers (Isaak et al. 2011), particularly within populations with an Resource Conservation Districts, Trout
DPS-NCSW- LCM station or in populations where water temperature has been idertified as a Unlimited, USEPA, USFS, USGS, Water
11.2.1.6 Action Step Viability potertial limiting factor. 1 50 Agencies
Where necessary, coordinate with USGS and/or
CDFW, Cities, Counties, NGO, NOAA local governments, norrgovernmental
SWFSC, NPS, PG&E, Private organizations and water agencies to install
Consultants, Private Landowners, additional stream flow gages to assist with stream
Resource Conservation Districts, State flow tracking. Seek funding to maintain existing
Parks, State Water Resources Cortrol facilities, particularly long-term monitoring gages
DPS-NCSW- Monitor the status and spatial pattern of stream flows, particularly for populations Board, USEPA, USFS, USGS, Water that may be discontinued due to funding
11.2.1.6 Action Step Viability where impaired stream flow was identified as a potential limiting factor. 2 50 Agencies shortages.
As of Fall 2016, protocols and methods for
monitoring water quality and habitat conditions in
the estuariesflagoons have not been developed
for the CMP. At a minimum, lagoon water quality
monitoring should be conducted for populations
where the quality and extent of estuarineflagoon
habitat was idertified as a current stress. This
should include diurnal, seasonal, and event-based
(i.e., a sudden change in weather, inflow, or
management actions) monitoring of water
temperature, dissolved oxygen, salinity profiles as
well as an analysis of seasonal changes in
freshwater inflow, depths, and invertebrate
abundance and community composition. In
addition, monitor the frequency, timing, and
In accordance with the Coastal Monitoring Plan, develop and implement a water- CDFW, Courties, NGO, NOAANMFS, associated impacts (see above) of sand bar
DPS-NCSW- quality and habitat-condition monitoring program for estuaries and seasonal bar-built NPS, Resource Conservation Districts, breaching for all lagoons where authorized and
1217 Action Step Viability lagoons 2 50 State Parks unauthorized manual breaching occurs.
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Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Number | (Years) Recovery Partner Comment
The general methods for azsessing habitat
As part of the Coastal Monitoring Plan, develop and implement a GRTS-based CDFW, Countles, NGO, SWFSC, attributes will follow established programs such
DPS-NCSW- habitat stalus and trend monitoring program coordinated with the juvenile spatial Resource Conzervation Districts, Slate as the Columbia River Habital Monitoring
11.218 Actlon Step Viabillty structure evaluations 1 50 Parks Program (CHaMP)
DPS-NCSW- Address the overutilization for cormmercial, recreational, =cientific or
1.3 Objective Viability ducational purposes
DPS-NCSW-  |Recovery
11.3.1 Action Viability Monitor density, abundance, spatial structure and diversity
CDFW, Counties, NGO, NOAA SWFSC,
NP3, Private Consultants, Private
In accordance with the Coastal Monitering Plan, implement an unbiased GRTS- Landowners, Resource Conservation See the Monitoring and Adaptive Management
DP3-NCSWY- based monitoring program to assess NC steelhead adult spawner abundance Districts, State Parks, Trout Unlimited. Chapter in Volume 1 for more Informalion on adutt
11.3.11 Action Step Viability stimates at the DPS, diversity slralum, and, population level. 1 50 USACE, USGS, Waler Agencies : abundance cost estimat,
CDFW, Counties, NGO, NOAA SWFSC,
In accordance with the Coastal Monitering Flan, establish a minimum of one (or MPS, Private Consultants, Private
preferably two) Life Cycle Monitoring stations within each diversity stratum to Landowners, Resource Conservation Strive to have abundance estimales al the LCM
DPS-NCEW- estimate spawner . redd ratios, conduct annual smolt abundancedrends, calibrate Districts, Slate Parks, USACE, USGS, stations with a OV on average of 15 percent or
11.3.1.2 Action Step Viability regional redd counis, and estimal t/adull ratios for marine/freshwater survival. 1 50 Water A i less.
Cosl estimates are for 50 years of
CDFW, Counties, NGO, NOAA SWFSC, |implementation. Annual cost estimate for juvenile
MPS, Private Consultants, Private spalial distribution, abundance and diversity would
In accordance with the Coastal Monitering Plan, implement GRTS-based summer Landowners, Resource Conservation cost approximately $2.000 per reach. This
DPS-NCEW- and fall sampling to assess the abundance, distribution and diversity of juvenile NC Districts, State Parks, Trout Unlimited, estimale assumes a 10% sampling effort of the
11.3.1.3 Action Step Viability steelhead. 1 50 USACE, USGS, Waler Agencies IP-km.
These data can be used to document potential
CDFW, Counties, NOAA SWFSC, NPS,  |limiling factors (e.g., stresses) affecting salmonid
Private Consultanis, Resource rearing In these habltats and highlight ging
In accordance with the Coastal Monitering Plan, develop a biclogical monitoring Conservation Districtz, State Parks, Trout |threats over time.|The estuarylagoon
DPS-NCSWY- program for estuaries and seasonal, bar-bullt lagoons (particularly in LCM Unlimited, USACE. USPWS, Water monitoring protocol for the CMP has not been
11.3.14 Action Step Viability populations) that will track salmonid abundance and use of these habitats over time. 1 50 Agencies developed yet.
Monitor incidental caplure and mortality rates of CC Chinook salmon, NC sleelhead,
DPS-NCSW- and CCC steelhead in the recreational freshwater fisheries reported from Steelhead
11.3.1.5 Action Step Viability Fishing Repori-Restoration Cards and creel surveys conducted by CDFW 2 50 CDFW
Continue to annually monitor and assess intentional and incidental capture and
martallty rates of CC Chinook salmon, NC steelhead, and CCC steelhead resulting
DPS-NCEW- from permitted research to ensure established take limits are adequate to protect
11316 Actlon Step Viabillty these specles. 2 50 CDFW, NMFS PRD
DPS-NCSW-  |Recovery
11.3.2 Action Viability Prevert reduced density, abundance, and diversity
Develop Fisheries Monitoring and Evaluation Plans (FMEP) that incorporale delisting
criteria, does nol limit attainment of population-specific criteria and are specifically
DPS-NCEW- designed to monitor and track catch and morality of wild and hatchery salmon and
11.3.2.1 Actlon Step Viability steelhead stemming from recreatlonal fishing in freshwater and the marine habitats 2 20 CDFW, NMFS
Develop and Implement an expanded Genetlc Stock Index (GS1) monitoring program
for Pacific salmenids. This will help track ocean migrations of Chinook salmon, their
DPS-NCSW- origin, and an Index of incidental capture and mortality rates in the commerclal and
11.3.22 Action Step Viability recreational fisheries. 3 50 COFW, NMFS, NOAA SWFSC
]Encourage continued scientific rezearch on the effects of Chinook salmon and
DPS-NCEW- steelhead population declines on reduced marine-derived nutrients in freshwater
11.3.23 Action Step Viability habitats (Hill et al. 2010; Moore el al. 2011) 2 50 COFW, NMFS, NOAA SWFSC
Continue coordnation between NMFS and CDFW on revislons to freshwater sport
fishing regulations to ensure impacts do no preclude CC Chinook salmon, NC
DPS-MNCSW/- steelhead, and CCC steelhead recovery and Impacts to their populations during
11.3.24 Action Step Viability migrations are minimized 2 50 CDFW, NMFS
DPS-NCSW-
11.4 Objective Viability Address or pr
DPS-NCEW-  |Recovery
1141 |Act|on Viabillty Increase density, abundance, spatial structure and diversity
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Targeted Action
Attribute or Priority | Duration
Action 1D Threat Level Action Description Number | (Years) Recovery Partner Comment
CDFWV, Counties, NGO, NOAA SWFSC,
Annually, estimate the infection and mortality rates of juvenile Chinook salmon and NP$, Private Consultants, Private
DPS-NCSW- steelhead from pathogens in populations where diseases are idertified as a High or Landowners, State Parks, USGS, Water |Infection rates may be determined during spatial
114.1.1 Action Step Viability Very High threat 3 50 Agencies sampling throughout the ESU/DPS.
General status and trends of non-native predators
would partially be assessed during the spatially
CDFW, Counties, NGO, NOAA SWFSC, |balanced GRTS sampling for juvenile distribution
NPS, Private Consultants, Private and abundance. Additional monitoringfunding
DPS-NCSWW- Annually monitor the status and trends of non-native predators in populations where Landowners, Resource Conservation may be necessary for populations with large or
11412 Action Step Viability predation is identified as a High or \Very High threat. 3 50 Districts, State Parks, Water Agencies fluctuating populations of these species.
Coordinate with CDFW to develop and implement plans to assess the impacts of non
DPS-NCSWW- native predators on Chinook salmon and steelhead populations, and where
11.4.1.3 Action Step Viability necessary, reduce populations of these species 2 50 CDFW, NMFS
During the 5-year status reviews, re-assessing the status of non-native predatory
species in populations where predation was not originally identified as a High or Very
DPS-NCSW- High threat to ensure expansion of non-native predatory species or the introduction of|
1414 Action Step Viability new predatory species has not occurred 3 50 CDFWY, NMFS
Compile information on predation rates of juvenile steelhead and Chinook salmon by
birds (freshwater and marine), pinnipeds, and introduced fish species (e.g., striped,
largemouth, and smallmouth bass) and encourage additional research and
DPS-NCSW- monitoring to further evaluate their impacts and potential strategies for predation
11415 Action Step Viability reduction 2 50 CDFW, NMFS
\Where applicable encourage implementation of Conservation Hatchery programs for
DPS-NCSWW- severely depressed populations that follow criteria outlined in Spence et al. (2008) an
114.1.8 Action Step Viability d CDFG (2004) 2 50 CDFW, NMFS, SWFSC
DPS-NCSW-
11.5 Objective \iability Address the i juacy of existing r v
DPS-NCSW- _ |Recovery
11.5.1 Action Viability Increase density, abundance, spatial structure and diversity
DPS-NCSW- Develop a recovery plan tracking system to track the implementation status of
11.5.1.1 Action Step Viability specific recovery actions identified in this recovery plan 1 20 NMFS
VWith the assistance of other Federal, State, and
local resource agencies, track voluntary and
required implementation of best management
BLM, CDPW, Counties, NGO, NMFS, practices (BMPs) within each diversity stratum,
NRCS, Private Consultants, Resource compile any post-implementation data that may
Conservation Districts, State Parks, State |indicate the effectiveness of the implemented
DPS-NCSW- Monitoring the implementation and effectiveness of Best Management Practices Water Resources Control Board, USGS, |BMPs, and where necessary, conduct
11.5.1.2 Action Step Viability (BMPs) 3 50 Water Agencies effectiveness monitoring of BMPs
Develop and implement a randomized sampling program to determine whether
permitees are in compliance with permits issued under local and State regulatory
DPS-NCSW- actions designed to protect riparian and instream habitat and applicable agencies are CDFW, NMFS, SWRCB, USACE,
11.5.1.3 Action Step Viability enforcing permit requirements. 2 50 USEPA, USFWS
Work with CDFWV to develop a revised protocol for implementing fish rescue for
threatened species under NMFS’ ESA section 4(d) rule (50 C.F.R. 223.203(b)(3))
that will enhance rescue response and efficiency, tracking relevant fisheries data
obtained during the rescues (e.g., number/densities of fish per area rescued, age
DPS-NCSWW- classes of rescued fish, and sex ratios of rescued adults), and developing criteria for
11.5.1.4 Aclion Step Viability estimating populatior-level benefits from the rescues. 1 50 CDFW, NMFS
DPS-NCSW- Address other natural or manmade factors affecting the species® continued
11.6 QObjective Viability existence
DPS-NCSW- _ |Recovery
11.6.1 Action Viability Increase density, abundance, spatial structure and diversity
Develop and implement Hatchery and Genetic Management Plans (HGMPs). This
DPS-NCSW- will rely on the development of a consistent and timely approval process between
11.6.1.1 Action Step Viability CDFW and NMFS 2 20 CDFW, NMFS
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Northern California Steelhead DPS Level R y Acti
Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Number | (Years) Recovery Partner Comment
To achieve broad sense recovery, pHOS should
CDFW, NGO, NMFS, NOAA SWFSC, not exceed 10 percent in any population.
MPS, Pacific States Marine Fisheries Estimates of percent halchery origin would
Commission, Private Consullanis, Private |developed using data i from spawning
DPS-NC3W- Conduct annual assessments of the percent of hatchery orlgin spawners (pHOS) Landowners, Resource Conservation ground surveys and from both LCMs and
11.6.1.2 Action Step Viability where applicable 1 50 Districts, State Parks, Water Agencies halcheries.
DPS-NC3W- Encourage funding for the continuation and expansion of the SWFSC's ocean net COFW, NMFS, NOAA SWFSC, Pacific
11.6.1.3 Action Step Viability surveys conducted as part of their California Current Salmon Ocean Survey 2 50 Slates Marine Fisheries Commission
DPS-NCSW- Address the present of threatened destruction, modification, or curtailment of
1241 Objective Agricult the species habitat or range.
DFS-NCSW-  |Recovery
12.1.1 Action Agricullure Prevent or minimize increased landscape disturbance.
Continue existing cooperative conservation programs (such as Fish Friendly Farming
DPS-NCSWW- or Figh Friendly Ranching, farming organically/biodynamically) in order fo minimize NMFS, NRCS, Private Landowners, RCD,
12.1.141 Action Step Agricullure the impacts of agricultural operations on habitat quality. 2 20 RWQCE, Stale
DPS-NCSW- Encourage and assist the NRCS and RCDs to increase the number of landowners MMFS, NRCS, Private Landowners, RCD,
12.1.1.2 Actlon Step Agriculture participating In sediment reduction planning and implementation. 2 20 RWQCE, Stale
DPS-NCSWW- Develop ir P and incentive-based approaches for landowners who NMFS, NRCS, Private Landowners, RCD,
12.1.13 Actlon Step Agriculiure conduct operations in a manner compatible with salmonld recovery requirements. 3 20 RWQCE, Stale
DPS-NC3W- Continue and expand the use of cover crops In agriculture fields to reduce sediment
12.1.14 Action Step Agricullure runoff. 3 10 Private Landowners
DPS-NCSWW- IRecnvary
12.1.2 Actlon Agriculture Prevent or minimize impairment to watershed hydralogy
DPS-NCSW- pport projects that build agricultural ponds as an alternative to summer riparian NMFS, NRCS, Private Landowners, RCD,
12.1.21 Actlon Step Agriculture dhversions. 2 15 RWQCE, Stale, SWRCB
[ITwater 5 used for frosl protection measures, encourage SWRCE to require the use
DPS-NCSW- of flow in such circy o ensure flows are maintained for other MNMFS, Private Landowners, RWOCE,
12.1.22 Actlon Step Agriculture beneficial uses. 2 5 Slate, SWRCB
DPS-NCSWW- Utilize BMP's for irrigation (cover crop, drip) and frost protection (wind machines, NMFS, NRCS, Private Landowners, RCD,
12.1.23 Actlon Step Agriculture cold air drains, heaters, or micro-sprayers) which eliminate or minimize water use. 2 10 RWQCE, State
DPS-NC3W- [Re-deslgn levee systems fo back-flood alluvial basin recharge zones In flood folerant
12.1.24 Action Step Agricullure agricultural areas. 3 20 Corps, County, NMFS
DPS-NCSW-
12.2 Objective Agriculture Address the inad ies of existing regulatory hani
DFS-NCSW-  |Recovery
12.2.1 Action Agriculiure Prevent or minimize impairment to watershed hydrology
DPS-NCSW- MNMFE and CDFW should request to be included as technical experts in ongoing
12.2.1.1 Actlon Step Agriculture legislative efforts to craft marijuana cultlvation regulations. 2 5 COFW, NMFS
Countles should condition approval of new developments (&.g. vineyards) in order to
DPS-NCSW- require developers to demonsirate that water is available, without adversely affecling
12212 Action Step Agricullure public trust resources. 2 10 County, Privale, SWRCB
DPS-NC3W- |Promote the use of reclaimed waste water for agricullural, [andscape and other Chy. County, Private, NMFS, State,
12.2.1.3 Action Step Agricullure appropriate applications. 2 10 RWQCE, SWRCB
DPS-NCSWW- Encourage the use of low-flow alternalives such as micro-sprinklers, and encourage City, County, Private Landowners, NMFS,
12.2.14 Action Step Agricullure altternative forms of frost protection that do not use water, such as wind machines. 2 10 Slate
MMFS and COFW should work with stale/federal attormeys and the Counties District
DPS-NCSWW- Altorney’s office to coordinate prosecutorial strategies for ervironmental crimes
12.2.15 Actlon Step Agriculiure arising frorm mari culthation. 2 5 COFW, County, NMFS, State
DPS-NCEW- | Recovery
12.2.2 Action Agricullure Prevent or minimize impairment to watershed hydrology
DPS-NC3W- Minimize Impacts from nevw vineyard development by enforcement of land use zoning
12.2.21 Action Step Agricullure appropriate to the site to protect floodplain and riparian processes. 2 20 County, CDFW, NMFS
DPS-NCSW- Channel Addresz the prezent or threatened destruction, modification, or curtailment of
1341 Objective |Modification _ |the species habitat or range.
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Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Number | {Years) Recovery Partner Comment
DPS-NCSW-  |Recovery Channel
131441 Action Modification Prevert or minimize increazed lar [
Collaborate with local, slate, and federal agencies and nor-governmental
organizations to acquire fee-title to parcels or conservation easements over
DP3-MNCSW- Channel strategically-selected stream and riparian corridors to protect salmon and steelhead
13111 Action Step Modification migratory, spawning, and rearing i 3 50 City, Courty, Federal, Local, NGO, State
Eliminate the use of gabion baskels and undersized rock within the bankfull channel.
Where riprap and other bank hardening is necessary, integrate other habital-forming
DPS-MCSW- Channel features — including large woody debrls and riparian plantings and other City, Courty, Private Landowner, State,
13.1.1.2 Action Slep Modification ies to mi habital ion effecls. 2 10 Waler Agenci
When bank stabilization projects are required to protect exisling infrastructure require
DP3-NCSW- Channel bio-engineering methods Including use of vegetated soll lifts, log crib walls, willow City, Courty, Private Landowner, State,
13113 Action Slep Modification matresses and planted rock embankments where rip rap is required. 2 10 ‘Waler Agencies
Thoroughtly investigate the ultimate cause of channel instability prior to engaging in
DPS-NCSW- Channel sile specific channel modifications and maintenance. Focus on ensuring minimal City, County, Private Landowner, Stale,
13.1.14 Action Step Modification disruption to watershed processes. 2 10 Water Agencies
DPS-NCSW- Channel
13.2 Objective Modification |Address the Inadequacy of existing r latory hani
DP3S-NCSW-  |Recovery Channel
13.21 Action Modification Prevert or minimize increazed lar [
Encourage Courties and municipalities to adopt a policy of "managed retreat™
(removal of problematic infrastructure and replacement with native vegetation or
DPS-NCSW- Channel flood tolerant land uses) for areas highly susceptible to, or previousty damaged from,
13.2.11 Action Slep Modification flooding. 2 15 County, County Municipalities, NMFS
Encourage FEMA lo sel regulalory standards in its Flood Insurance Program to
DPS-MNCSW- Channel explicitly address the protection of natural fiuvial processes essertial for the
13.2.1.2 Action Step Modification maintenance of naturally functloning riverine and riparian habltats. 2 15 FEMA, NMFS
Di redat
DPS-NCSW- ion/Competitio | Address the present or threatened destruction, modification, or curtailment of
14.1 Objective n the species habitat or range.
DPS-NCSW- |Recovery Disease/Predall |Prevent or minimize reduced density, abundance, and diversity based on blological
1411 Action on/Competition |viability criteria
DPS-NCSW- Disease/Predali | Provide funding to investigate and remediate impacls of disease and predation to
14.1.1.1 Action Step on/Competition |overall viability. 3 20 Academic, COFW, NMFS, SWFSC
DP3-NC3W- Disease/Fredali | Evaluate impacls of striped bass predation in coastal estuaries to juvenile and smolt
14112 Action Step on/Competition |salmonids and implement abatement siralegies where appropriate. 2 10 CDFW, NMFS
DPS-NCSW- Disease/Predali | Support CDFW, and other resource agencies to contrel and contain invasive species
14.1.1.3 Action Slep on'Competition |in California. 2 10 CDFW, NMFS
Provide support to the Invasive Specles Councll of California (1ISCC). and the
DPS-NCSWW- Dizeasze/Predali | California Invasive Species Advisory Commiltee (CISAC) in their efforis to effectively
14.1.1.4 Action Slep on'Competition |control invasive species. 2 10 CISAC, ISCC, NMFS
Work with Counlies to modify existing tree ordinances (e.g., Heritage Tree
Ordinance) to exclude protection of nornative trees (e.g., Evcalypius sp.) and walve
DPS-NCSWW- Dizeasze/Predali | any aszociated fees for non-nalive free removal, paricularly when part of a
14.1.1.5 Action Step on'Competition |restoration project or on pubic lands. 3 10 County, NMFS, CDFWW
Promote the practice of Clean, Drain, and Dry for walercraft and equipment used in
DPS-MCSW- Disease/Fredall |aqualic ervironments. Additional information can be found at
14.1.16 Action Step onCompetition | hitps /A wildlife.ca. gov/Conservationnvasives 2 5 Citizens, CDFW, NMFS
Minimize channel modifications that create bare rock walls along migration routes to
DPS-NCSWW- Dizeasze/Predali | avoid creating predation habitat for bass. VWhere feasible modify existing sies that
14.1.1.7 Action Step on/Competition |currently act as predation habitat hotspots. 2 19 County, NMFS, CDFW
DPS-NCSW- Fire/Fuel Address the present or threatened destruction, modification, or curtailment of
15.1 Objective Management |the species habitat or range.
DPS-NCSW-  |Recovery Fire/Fuel
1511 Action Management  |Prevent or minimize increased landscape disturbance.
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Targeted Action
Aftribute or Priority | Duration
Action 1D Threat Level Action Description Number | (Years) Recovery Partner Comment

DPS-NCSW- Fire/Fuel Review prescribed fire plans to ensure they provide adequate protection for riparian CalFire, CDFW, Local Fire Districts,
15.1.1.1 Action Step Management  |corridors. 2 10 NMFS
DPS-NCSW- Fire/Fuel Identify historical fire frequency, intensities and durations and manage fuel loads ina CalFire, CDFW, Local Fire Districts,
15.1.1.2 Action Step Management  |manner consistent with historical parameters. 2 10 NMFS

Include CDFW and NMFS participation on rehabilitation planning teams. During

rehabilitation, consider leaving felled trees in streams as LWD source. Re-contour

massively modified areas. Storm-proof roads immediately after use. Dispose of

suitable organic materials by dispersing them on disturbed soils on the 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,
DPS-NCSW- Fire/Fuel preferably with local seed-stock, at high hazard/risk areas should be done whenever CalFire, CDFW, Local Fire Districts,
15.1.1.3 Action Step Management  |feasible. 2 10 NMFS
DPS-NCSW- [Fire/Fuel Establish fire contingency plans that involve CalFire, local fire districts and regulatory CalFire, CDFW, Local Fire Districts,
15.1.14 Action Step Management  |agencies with expertise in fisheries issues. 2 10 NMFS
DPS-NCSW- Fire/Fuel Use cortrolled, low severity fire to dampen fuel loading and crowding of forest CalFire, CDFW, Local Fire Districts,
15.1.1.5 Action Step Management  |vegetation. 2 10 NMFS
DPS-NCSW- Recovery [Fire/Fuel Prevent or minimize impairment to water quality (increased turbidity, suspended
15.1.2 Action Management  |sediment, and/or toxicity)

Disseminate recommendations from NMFS’ October 9, 2007, jeopardy biclogical
DPS-NCSW- Fire/Fuel opinion on the use of fire retardants and its impacts to salmonids, to local firefighting CalFire, CDFW, Local Fire Districts,
15.1.2.1 Action Step Management  |agencies and CalFire. 2 5 NMFS
DPS-NCSW- Fire/Fuel Locate chemicals, petroleum products, latrines, camp sites, etc., out of riparian CalFire, CDFW, Local Fire Districts,
15.1.2.2 Action Step Management  |buffer and place on flat ground. 2 5 NMFS
DPS-NCSW- Recovery Fire/Fuel
15.1.3 Action Management  |Prevent or minimize impairment to watershed hydrology

Obtain water from lakes and reservoirs not occupied by listed salmonids when

possible. Require all water trucksAenders be fitted with CDFW and NMFS approved

fish screens when water is acquired at fish bearing streams. Put up a silt fence or NMFS anticipates that it will take up to 5 years for
DPS-NCSW- Fire/Fuel other erosion controls around the water extraction locations. Avoid significantly lower CalFire, CDFW, Local Fire Districts, this to be implemented but should continue in
15.1.3.1 Action Step Management  |stream flows during water drafting. 2 100 NMFS perpetuity
DPS-NCSW- rFishing.]l(:ollect Address the overutilization for commercial, recreational, scientific or
16.1 Objective ing educational purposes.
DPS-NCSW- Recovery Fishing/Collecti |Prevent or minimize reduced density, abundance, and diversity based on biological
16.1.1 Action ng viability criteria

Fishery managers should work with NMFS to develop Fishery Management and
DPS-NCSW- Fishing/Collecti |Evaluation Plans to prevent extinction and ensure fishery management is consistent CDFW, CA Fish and Game Commission,
16.1.1.1 Action Step ng with recovery of the species, and cover incidental take of federally listed salmonids. 1 5 NMFS SFD, SWFSC
DPS-NCSW- Fishing/Collecti |Collaborate with CDF\W to develop appropriate fisheries data in select indicator CDFW, CA Fish and Game Commission,
16.1.1.2 Action Step ng watersheds that will support Fishery Management and Evaluation Plans (FMEPs). 1 5 NMFS

Work with CDFW and Fish and Game Commission to refine freshwater sport fishing

regulations to minimize unintentional and unauthorized take, and incidental mortality,

of listed species by anglers during the migration period. This effort could include

development of specific emergency regulations during adult migration periods
DPS-NCSW- Fishing/Collecti |between September and January, low-flow closures (much like Washington State) CDFW, CA Fish and Game Commission,
16.1.1.3 Action Step ng and angler outreach programs. 1 5 NMFS

Work with CDFW to develop protective regulations and seek funds for additional

Game Wardens to minimize impacts from fishing during the migratory period (e.g.,
DPS-NCSW- Fishing/Collecti |until sandbars open naturally) within one mile of the river mouths of watersheds with CDFW, CA Fish and Game Commission,
16.1.14 Action Step ng essential or supporting populations. 1 5 NMFS
DPS-NCSW- Fishing/Collecti |Improve CDF\W's Freshwater Sport Fishing Regulations by considering prohibiting CDFW, CA Fish and Game Commission,
16.1.1.5 Action Step ng removal of wild salmonids from the water in catch-and-release fisheries. 2 5 NMFS
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Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Number | (Years) Recovery Partner Comment
Utilizing the “reminder postcard” in efforts to increase Steelhead Report Card (SRC)
return rates has worked well and is applauded by fisheries managers. Worlk with
CDFWV to consider providing, additional incentives to return SRCs by the January 31
DPS-NCSW- Fishing/Collecti |deadline to save time and money while gaining more angler paricipation, which will CDFW, CA Fish and Game Commission,
16.1.1.6 Action Step ng provide more accurate information for agency evaluation. 2 5 NMFS
Work with CDFW to bring more awareness to special salmonid conservation
DPS-NCSW- Fishing/Collecti |propagation programs and improve salmonid identification outreach; especially in CDFWV, CA Fish and Game Commission,
16.1.1.7 Action Step ng areas where a mixed stock fishery occurs (example: Russian River). 2 5 NMFS
Consider banning felt sole wading boots in California waters in efforts to minimize or
DPS-NCSW- Fishing/Collecti |eliminate the spread of aquatic diseases and invasive species (example: didymo, CDFW, CA Fish and Game Commission,
16.1.1.8 Action Step ng New Zealand mud snails, whirling disease, etc.). 2 5 NMFS
For example, the Game Warden Stamp is an
excellent way to gain more angler and hunter
participation and support. Other stamp,
sponsorships, and/or lottery fundraising programs
DPS-NCSW- Fishing/Collecti [Consider other incentives for greater angler participation in fisheries restoration CDFW, CA Fish and Game Commission, |that support recovery objectives should be
16.1.1.9 Action Step ng efforts. 2 10 NMFS discussed and developed.
DPS-NCSWi- 'ﬁshinglCollecti Collaborate with NOAA OLE, CDFW, Tribes and stakeholders groups to enhance
16.1.1.10 Action Step ng anti-poaching efforts in essential and supporting populations. 2 5 CDFW, Local Citizens, NOAA OLE, Tribes
DPS-NCSW- Address other natural or le factors affecting the species' i |
17.1 Objective Hatcheries existence.
DPS-NCSW- Recovery Prevent or minimize reduced density, abundance, and diversity based on biological
17.1.1 Action Halcheries viability criteria
Ensure the threat of hatcheries remains low for
DPS-NCSW- For all hatchery operations, develop and implement HGMPs consistent with 50 CFR listed salmonids for current, and all future,
17.1.1.1 Action Step Hatcheries 223.203(b)(5) and hatchery criteria identified in Spence et al. (2008). 1 10 CDFWV, Hatchery Managers, NMFS hatchery programs.
DPS-NCSW- Hatchery managers need to implement the recommendations in the California
17.1.1.2 Action Step Hatcheries Hatchery Scientific Review Group report (California HSRG 2012), where appropriate. 2 10 CDFW, Hatchery Managers, NMFS
Where applicable, for severely depressed populations investigate the implementation
DPS-NCSWi- of Conservation Hatchery programs that follow criteria outlined in Spence et al. CDFWV, Hatchery Managers, NMFS,
17.1.1.3 Action Step Hatcheries (2008) and CDFG (2004). 2 20 SWFSC
DPS-NCSW- Address the present or threatened destruction, modification or curtailment of
18.1 Objective Livestock the species habitat or range.
DPS-NCSW- Recovery
18.1.1 Action Livestock Prevent or minimize increased landscape disturbance.
Aid and encourage willing landowners to fence livestock from the stream channel,
DPS-NCSW- municipal water sources and riparian zones and develop offstream alternative water
18.1.1.1 Action Step Livestock sources. 2 15 NRCS, RCD, Private Landowners
Encourage Livestock and Ranch Managers to utilize Groundwork: A Handbook for
Small-Scale Erosion Control in Coastal California (MRCD, 2007), and Management
DPS-NCSW- Tips to Enhance Land & Water Quality for Small Acreage Properties (Soloyome
18.1.1.2 Action Step Livestock RCD, 2007), and The Grazing Handbook (Sotoyome RCD, 2007). 3 15 NRCS, RCD, Private Landowners
Establish conservative residual dry matter (RDM) targets per acre to ensure areas
DPS-NCSW- are not overgrazed at the end of grazing season. Remove cattle from pasture before
18.1.1.3 Action Step Livestock soils dry out. 3 15 NRCS, RCD, Private Landowners
Substitute continuous season-long use of pastures in favor of rotational grazing
DPS-NCSWY- strategies to reduce runoff, improve soil conditions, minimize noxious weeds, and
18.1.14 Action Step Livestock encourage native revegetation. 3 15 NRCS, RCD, Private Landowners
Work with existing cooperative conservation programs (such as Fish Friendly
DPS-NCSW- Farming or Fish Friendly Ranching) in order to minimize the impacts of Livestock
18.1.1.5 Action Step Livestock operations on habitat quality. 3 15 NRCS, NMFS, RCD, Private Landowners
DPS-NCSW- Recovery Prevent or minimize impairment to water quality (increased turbidity, suspended
18.1.2 Action Livestock sediment, and/or toxicity)
DPS-NCSW- Implement practices as outlined in the University of California guidelines for water
18.1.2.1 Action Step Livestock quality protection (Ristow 2006). 2 10 NRCS, RCD, Private Landowners
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Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Number | (Years) Recovery Partner Comment
DPS-NCSW- Implement recommendations of the Califorma Rangeland Water Quality Management
18.1.2.2 Action Step Livestock Program. 2 10 NRCS, RCD, Private Landowners
DPS-NCSW- Address the present or threatened destruction, modification, or curtailment of
19.1 Objective Logging habitat or range.
DPS-NCSW-  |Recovery
19.1.1 Action Logging Prevent or minimize increased landscape disturbance.
Encourage development of a GCP/HCP/MNatural Community Conservation Plan
DPS-NCSW- {NCCP}), conservation easements, conservation banks, or safe harbor agreements County, Private Landowners, NMFS,
19.1.1.1 Action Step Logging with industrial or nor-industrial forestland owners. 2 50 State, Timber Landowners
DPS-NCSW- Investigate opportunities to programmatically permit the forest certification program NMFS, Private Landowners, Timber
19.1.1.2 Action Step Logging to authorize incidental take for landowners through ESA Section 10(a)(1)(B). 3 15 Landowners
Consider assigning NMFS staff to conduct THP reviews of the highest priority areas
using revised "Guidelines for NMFS Staff when Reviewing Timber Operations:
DPS-NCSW- Avoiding Take and Harm of Salmon and Steelhead" (NMFS 2004) and work to
19.1.1.3 Action Step Logging implement recommendations as a result of these reviews 3 5 NMFS
The State should consider a Salmonid Watershed Database (similar to the CDFVY
Northern Spotted Owl database) for RPFs to acquire standardized information on
DPS-NCSW- populations and habitat condttions in the watersheds associated with their harvest
19.1.14 Action Step Logging plan. 3 15 BOF, CDFW, Timber Landowners
DPS-NCSW-
19.2 Objective Logging Address the ir Juacy of existing reg y mechanisms.
DPS-NCSW-  |Recovery
19.21 Action Logging Prevent or minimize increased landscape disturbance.
DPS-NCSW- Discourage Counties from rezoning forestiands or identified TPZ areas to rural
19.2.1.1 Action Step Logging residential or other land uses (e.g., vineyards). 3 50 County, NMFS
DPS-NCSW- BOF, CalFire, CDFW, NMFS, Private
19.2.1.2 Action Step Logging Increase THP ir tions by CalFire especially during winter months. 3 50 Landowners, Timber Landowners
Encourage to CalFire and BOF to explore a statewide Forestry HCP (similar to that
DPS-NCSW- developed in Washington State), GCP, safe harbor agreements, and seek funding BOF, CalFire, COFW, NMFS, Private
19.2.1.3 Action Step Logging opportunities to support the effort. 2 20 Landowners, Timber Landowners
Worl with the BOF through implementation of California Forest Practice Rules,
Section V, CalFire, CDFW, professional organizations and landowners to modify the
DPS-NCSW- timber harvest permitting process to provide opportunities and incentives for LWD BOF, CalFire, CDFW, NMFS, Private
19.2.14 Action Step Logging recruitment during timber harvest operations. 1 25 Landowners, Timber Landowners
California BOF should consider requiring (1) EIRs for all forestland conversions, (2)
adopting a forestland Conversion THP, (3) elimination of the subdivision exemption,
(4) raising forestland conversion permit fees, (5) developing requirements to offset
loss of timberland, (6) incentivize restoration of unproductive timberlands, (7)
DPS-NCSW- investigate conservation banking programs and (8) coordinate with the other BOF, CDFW, NMFS, Private Landowners,
19.2.1.5 Action Step Logging agencies involved for more CalFire oversight on forestland conversions. 1 10 Timber Landowners
DPS-NCSW- Address the present or threatened destruction, modification, or curtailment of
201 Objective g habitat or range.
DPS-NCsSW-  |Recovery
20.1.1 Action Mining Prevent or minimize increased landscape disturbance.
In sites with legacy terrace gravel mining pits, remove, setback, or breach levees
and re-contour mining pits to an elevation inundated by frequent winter river/stream
DPS-NCSW- flows; Restore the inset floodplain at elevation appropriate for modern channel and
20.1.1.1 Action Step Mining regulated winter/spring base flows. 2 20 County, EPA, NMFS, Private, State
Where economically and g phically feasible use gravel mining to create
DPS-NCSW- seasonal off-channel wetland, pond, alcove and secondary channel floodplain
20.1.1.2 Action Step Mining habuitats to increase winter refuge and rearing habitat. 2 10 County, EPA, NMFS, Private, State
DPS-NCSW-
20.2 Objective g Address the ir juacy of existing reg
DPS-NCSW-  |Recovery
20.2.1 Action Mining Prevent or minimize increased landscape disturbance.
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Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Nurmber | [Years) Recovery Partner Comment
DPF3-NCEW- MNMFZ Mational Gravel Extraction Guidance (2005, 2014) and NMFS Southwest
202141 Action Step hining Region {2004) should be followed for all existing and proposed projects. 2 20 County, EPA, NMFS, Private, State
Given the need for enormous amounis of water during fracking, oil companies and
statefederal regulators should consull with NMFS/CDFW to ensure adequate water
DPS-NCSW- resources exist prior o developing the well. Aveid fracking operations that obtain
20212 Action Step Mining water from underground aquifers hydrologically connected with surface streamflow. 2 10 County, EPA, NMFE, Private, State
Evaluate the potential for fracking o impact suface water quality (and thus impact
DPS-NCSW- salmon and steelhead) where hydrologi tivity bet: ground and surface
20213 Actlon Step Mining water exists. 2 10 EPA, MMFS, RWQCE, State
DPS-NCSW- Address the present or threatened destruction, modification or curtailment of
1A Objective Recreation the species habitat or range.
DPS-NCSWW- Prevent or minimize alterations to sediment transport [road condition/density,
21.1.1 Objective Recreation dams, etc.)
ge or limit in bike and eq ian activity on trails within state
parks, state forests and on other publically-owned land that cause soil
DPS-NCSW- compaction, increased surface erosion, increased storm runoff and increased
21114 Objective Recreation sediment input to stream channels 3 10 Clty, County, Public, State
Residential/Co
DPS-NCSWW- I:nmul:ial Address the prezent or threatened destruction, modification or curtailment of
221 ‘Objecti D I the species habitat or range.
Residential/Co
DPS-NCSW-  |Recovery mmercial Prevert or minimize impairment to water quality (increased turbidity, suspended
2441 Action Development  |sediment, and/or toxicity)
Residertial/Co |Design new developments to avoid or impact to unstable slopes,
DPS-NCSW- mmercial areas of high habitat value, and similarty constrained sites that occur adjacent to the City, County, County Planners, Public
221141 Actlon Step Development  |habltat of listed saimonids. 3 20 Works, State
Residential/Co
DPS-NCSW-  |Recovery mmercial
2212 Action Development  |Prevert or minimize imp to watershed hydrology
Residential/Co |Educate county and clty public works depariments, flood control districts, and
DPS-NCSWW- mmercial planning depariments, etc., on the critical impertance of maintaining & mature and City, County, County Planners, Public
22124 Actlon Step Development | properly functioning riparlan zone. 3 5 Works, State
Residertial/Co |MNew development in all watersheds with essential and supporting populations should
DPS-NCSW- mmercial be designed to minimize storm-water runoff and changes In duration or magniude of Clty, County, County Planners, RWQCE,
22122 Action Step Development  |peak flow. 3 20 State
Residential/Co
DPFS-NCSW- mmercial
22.2 Objecti D pment |Address the inadequacy of existing v mect
|ResidentialiCo
DPS-MCSW-  |Recovery mmercial
2221 Action Development  |Prevert or minimize impairment to stream hydrology (impaired water flow).
Az mitigation for potential adverse consequences to a watershed's hydrograph,
Residential/Co  |municipalities and counties should develop and implement larger or more effective
DPS-NCSW- mmercial stormwater detention methods in key watersheds with ongoing channel degradation CDFW, Courty, Municipalities, NMFS,
22211 Action Step Development | or in sub-watersheds where impervious surface area > 10 percent. 2 20 SWRCB
[Residertial/Co
DPS-NCSW- mmercial
22212 Action Step Development  |Develop and implement ilations for activities that intercept groundwaler recharge. 2 10 CDFW, County, DWR, NMFS, SRWCE
Work with pariners to develop legislalion that will fund county planning for
Residential/Co  |environmentally sound growth and water supply development and work in
DPS-NCSW- mmercial coordination with Calfornia Dept. of Housing, and other government associations
22213 Action Step Development  |(CDFG 2004). 2 30 |County, NMFS, State
Residential/Co
DPS-NCSW-  |Recovery mmercial
2222 Actlon Development  |Prevent or minimize increased landscape disturbance.
Residential/Co
DPS-NCSW- mmercial
2221 Action Step Development  |Enforce existing building permit programs o minimize unpermilted construction. 3 50 City, County, County Planner
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Northern California Steelhead DPS Level R v Acti

Targeted Action
Attribute or Priority | Duration
Action 1D Threat Level Action Description Number | (Years) Recovery Partner Comment

Mod'-lfy Federal, §tate, city and county regulatory and planning processes to prevent
Residential/Co |or minimize new construction of permanent infrastructure that will adversely affect

DPS-NCSWW- mmercial watershed processes, particularly within the 100-year flood prone zones in all

22222 Action Step Development  |watersheds with essential and supporting populations. 2 15 City, County, Federal, NMFS, State
Residential/Co

DPS-NCSW- mmercial Identify forestlands or oak woodland areas at high risk of conversion, and develop

22223 Action Step Development  |incentives and alternatives for landowners to discourage conversion. 3 15 City, County, County Planner
Residential/Co

DPS-NCSW- mmercial Encourage infill and high density developments over dispersal of low density rural City, County, County Planner, NMFS,

22.2.24 Action Step Development  |residential development. 2 50 State

Develop legislation that will fund county planning for environmentally sound growth
Residential/Co |and water supply and work in coordination with California Dept. of Housing,

DPS-NCSW- mmercial Association of Bay Area Governments, and other government associations (CDFG City, County, County Planner, NMFS,
22225 Action Step Development | 2004). 2 15 State
DPS-NCSW- Roads/Railroa |Address the present or threatened destruction, modification, or curtailment of
23.1 Objective ds the species habitat or range.
DPS-NCSW-  |Recovery Roads/Railroad |Prevent or minimize impairment to water quality (increased turbidity, suspended
23.1.1 Action s sediment, and/or toxicity)
DPS-NCSW- Roads/Railroad |For all rural (unpaved) and seasonal dirt roads apply, at a minimum, the road For roads subject to the California Forest
23.1.1.1 Action Step s standards outlined in the most recent version of the California Forest Practice Rules. 2 50 BOF, Local, RWQCB, Timber Landowners|Practices Rules
This action is consistent with requirements in
DPS-NCSWW- Roads/Railroad |Design new roadways to avoid or minimize effects to unstable slopes, wetland, California Forest Practices Rules at 14 CCR §§
23.1.1.2 Action Step s floodplains and other areas of high habitat value. 2 50 BOF, Local, RWQCB, Timber Landowners|923 - 923.9.1.
This action is consistent with requirements in
DPS-NCSW- Roads/Railroad | Conduct annual inspections of roads prior to winter. Correct conditions that are likely California Forest Practices Rules at 14 CCR §§
23.1.1.3 Action Step s to deliver sediment to streams. 2 50 BOF, Local, RWQCB, Timber Landowners|923 - 923.9.1.
Restoration projects that upgrade or decommission high risk roads adjacent to
DPS-NCSW- Roads/Railroad |streams supporting listed salmonids should be considered an extremely high priority
23.1.14 Action Step s for funding (e.g., PCSRF). 2 50 BOF, Local, RWQCB, Timber Landowners

Conduct outreach and continual education regarding the adverse effects of roads and
the types of best management practices protective of salmonids. Education should
DPS-NCSWW- Roads/Railroad |address watershed process and the adverse effects of improper road construction BOF, CalTrans, COFW, NMFS, Timber
23.1.1.5 Action Step s and maintenance on salmonids and their habitats. 3 50 Landowners

Evaluate and mitigate (where appropriate) the effects of transportation corridors and
infrastructure on estuarine and stream fluvial processes. Mitigating measures may
include, elevating existing approach, fill and maximizing clear spanning of upstream

DPS-NCSW- Roads/Railroad |active channel(s), floodways, and floodplains to date natural riverine and
23118 Action Step s estuarine fluvial processes. 3 50 CDFW, NMFS, Timber Landowners
DPS-NCSW- Recovery |Roads/Railroad
23.1.2 Action s Prevent or minimize impairment to passage and migration.
Use NMFS Guidelines for Salmonid Passage at Stream Crossings (NMFS 2001a)
DPS-NCSWW- Roads/Railroad |and review appropriate barrier databases when developing new or retrofitting existing CalTrans, CDFW, City, County, County
23.1.21 Action Step s road crossings. 2 50 Planner, Engineers, NMFS, State
Bridges associated with new roads or replacement bridges (including railroad
DPS-NCSW- Roads/Railroad |bridges) should be free span or constructed with the minimum number of bents (.e., CalTrans, CDFW, City, County, County
23.1.2.2 Action Step s pilings) feasible in order to minimize drift accumulation and facilitate fish passage. 2 50 Planner, Engineers, NMFS, State

For impact pile driving during construction, develop and implement sound attenuation
methods that ensure sound levels are (1) below thresholds for onset of physical injury]
to fish (see NMFS' 2008 Interim Criteria for Injury to Fish from Pile Driving), (2)
avoiding adverse behavioral effects (e.g., during adutt migration, etc.), and (3)
minimized by a reduction in the sound field (e.g., reduce the size of the area
impacted). In situations where sound attenuation is not able to keep sound pressure

DPS-NCSW- Roads/Railroad |at sub-injurious levels (i.e., sound levels that will not harm or injure fish), work should CalTrans, CDFW, City, County,
23.1.2.3 Action Step s be conducted during seasonal work windows to avoid migrating salmonids. 2 50 Engineers, NMFS, State
DPS-NCSW- Recovery Roads/Railroad

2313 Action s Prevent or minimize increased landscape disturbance.
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Northern California Steelhead DPS Level Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action ID Threat Level Action Description Number | (Years) Recovery Partner Comment
Encourage impl tation of V 1 Manag nt Plans for the roadside
DPS-NCSW- Roads/Railroad |maintenance activities to discourage or eliminate unwanted vegetation and promote CalTrans, CDFW, City, County, NMFS,
23.1.3.1 Action Step s desirable (native) vegetation. 3 50 State
DPS-NCSW- Roads/Railroa
23.2 Objective ds Address the i Juacy of existing reg y
DPS-NCSW-  |Recovery Roads/Railroad
23.2.1 Action s Prevent or minimize impairment to watershed hydrology
Support and engage CalTrans, counties and others with oversight on road practices
DPS-NCSWi- Roads/Railroad |to reduce sediment delivery to sireams from road networks and channelization from
23.2.1.1 Action Step s poorly situated roads. 2 50 CalTrans, County, NMFS, RWQCB
DPS-NCSW- [Roads/Railroad Encourage enforcement of existing regulations regarding grading, riparian and
23.2.1.2 Action Step s huilding violations and sediment release from county roads. 2 50 CalTrans, County, NMFS, RWQCB
Severe
DPS-NCSWN- Weather Address other natural or le factors affecting the sy continued
241 Objective Patterns i
Severe
DPS-NCSW- |Recovery WWeather
2411 Action Patterns Prevent or minimize impairment to watershed hydrology
Actively conduct outreach to stakeholders and the public regarding anticipated See the website http:/Avww.ipcc.ch toview a
effects of climate change to salmonids and increase awareness that human actions summary of climate change issues for North
Severe can offset these effects. The public, local, state and federal agencies should become America and the suite of actions from the IPCC to
DPS-NCSWi- Weather familiar with, and implement as necessary through lifestyle and policy changes, be considered for ecosystem (and human health)
24.1.1.1 Action Step Patterns recommendations of the Intergovernmental Panel on Climate Change (IPCC). 3 5 Federal, Local, NMFS, Public, State due to climate change.
For example, promote biological carbon
sequestration best management practices
(BMPs), where feasible, that are consistent with
NMFS policies and guidelines. Develop incentives
to maintain and rehabilitate forestiands, manage
Severe for older forests, discourage conversions or forest
DPS-NCSWy- Weather Develop a climate strategy that addresses simultaneously the reduction of fossil fuels changes. Forestlands store carbon and reduce
24112 Action Step Patterns and the protection of forestlands. 3 15 Academic, NWFSC, State, SWFSC, greenhouse gases.
Tools such as the Regional Climate System
Model, Sea Level Rise and Coastal Flooding
Impacts Viewer, etc. should be used to improve
Severe ecological forecasting of the threat of climate
DPS-NCSW- VWeather Expand research and monitoring to improve predictions of climate change and its change, human population growth, and their
24113 Action Step Patterns effects on salmon recovery. 2 15 Academic, NWFSC, State, SWFSC, impacts to salmonids and their habitats.
Minimize anthropogenic increases in water temperatures by maintaining well-shaded
Severe tiparian areas. Work to encourage and incorporate climate change vulnerability
DPS-NCSWY- Weather assessments and climate change scenarios in consultations, permitting, and CDFW, Corps Courty, NMFS, NOAA RC,
24.1.14 Action Step Patterns restoration projects. 2 50 State
Severe
DPS-NCSW- WWeather Maintain headwater areas in an undisturbed state to ensure a continuous source of CDFW, Corps, County, NMFS, NOAA RC,
24.1.1.5 Action Step Patterns cool water downstream. 1 50 State
Severe
DPS-NCSW- VWeather Maximize connectivity, and increase diversity, of instream habitats to allow a full
24.1.1.6 Action Step Patterns range of opportunities for salmonids to exploit as environmental conditions shift. 2 100 CDFW, County, NMFS, State
Evaluate feasibilty and benefits of establishing an Emergency Drought Operations
Center (similar to the Emergency Drought Operations Center developed in
Severe Washington State), comprised of the SWRCB, CDFW, NMFS, and others to develop
DPS-NCSW- VWeather emergency rules for augmenting water supplies and mitigating the effects of drought
24117 Action Step Patterns and extreme climate listed salmonids and their habitats. 2 5 CDFW, NMFS, SWRCB
Severe
DPS-NCSW- Weather Institute water conservation strategies that provide for drought contingencies without CDFW, DWR, Local Government, Private
24118 Action Step Patterns relying on interception of surface flows or groundwater depletion. 1 50 Landowners, NMFS, SWRCB
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Northern California Steelhead DPS Level Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action 1D Threat Level Action Description Number | (Years) Recovery Partner Comment
Partner with land owners and local governments to explore the use of groundwater
Severe sources with high yield, such as Karst formations, and manage them as groundwater
DPS-NCSW- Weather storage/banking, particularly during drought periods, or for adverse climate change DWR, Local Government, Private
24.1.19 Action Step Patterns conditions. 3 50 Landowners, NMFS, USGS
Severe
DPS-NCSW-  |Recovery Weather
24.1.2 Action Patterns Prevent or minimize impairment to estuarine quality and extent
Severe
DPS-NCSW- Weather Investigate the potential impact of sea level rise from climate change on the amount
24.1.21 Action Step Patterns of salinity intrusion into fresh and brackish water habitats. 2 15 Academic, NWFSC, State, SWFSC,
Water
DPS-NCSW- Diversionimp |Address the present or threatened destruction, modification, or curtailment of
25.1 Objective the species habitat or range
Water
DPS-NCSW-  |Recovery Diversionimpou
25.1.1 Action ndments Prevent or minimize impairment to watershed hydrology
Water Encourage cooperation among water users and coordination of their diversions
DPS-NCSW- Diversionimpou|where they share a common water source to minimize adverse effects of diversions Private Landowners, NGO, NMFS,
25.1.1.1 Action Step ndments on the species' habitat. 2 50 SWRCB
Water The off-stream storage can also be used to store
DPS-NCSW- Diversion/impou|Work with partners to promote and build water storage as an alternative to direct Private Landowners, NGO, NMFS, water for fish and then release it intimes of low-
25.1.1.2 Action Step ndments diversion during periods of low stream flow. 2 50 SWRCB flow. See also Hydrology
Water
DPS-NCSW- Diversionimpou|Support projects that provide rainwater catchment systems to rural residential as an
25.1.1.3 Action Step ndments alternative to summer riparian diversions. 2 50 Private Landowners, NGO, NMFS
WWater Partner with water rights holders to dedicate water already claimed under existing
DPS-NCSW- Diversionimpou|appropriative right to be used instead for instream benefits under California \Water CDFW, Private Landowners, NMFS,
25.1.14 Action Step ndments Code Section 1707. 2 50 SWRCB
Water
DPS-NCSW- Diversion/impou|Explore the possibility of using other easement mechanisms to dedicate water to
25115 Action Step ndments instream uses. 2 50 CDFW, NMFS, SWRCB
Water
DPS-NCSW- Diversionimpou|Support temporary urgency change petitions by appropriative water right holders
25.1.16 Action Step ndments during critically dry periods if it will provide a benefit to salmonids. 2 50 CDFW, NMFS, SWRCB
Water
DPS-NCSW- Diversion/impou|Promote passive diversion devices designed to allow diversion of water only when CDFW, NMFS, Private Landowners,
25.1.1.7 Action Step ndments minimum streamflow requirements are met or exceeded (CDFG 2004). 3 50 SWRCB
Water Support improvement of major dam/reservoir operations. Evaluate water release
DPS-NCSW- Diversionimpou|schedules and work with partners to modify as needed to improve conditions for CDFW, NMFS, Public Works, Water
25.1.1.8 Action Step ndments salmonids downstream. 1 50 Agencies, SWRCB
Water
DPS-NCSW- Diversion/impou| Support technical solutions to improved shori-term precipitation forecasting where
25.1.1.9 Action Step ndments such information will facilitate more efficient management of reservoir storage. 3 50 NMFS, NOAA NWS
Water
DPS-NCSW- Diversionfimp
25.2 Objective Address the i juacy of g reg y
Water
DPS-NCSW-  |Recovery Diversionimpou
2521 Action ndments Prevent or minimize impairment to watershed hydrology
VWater
DPS-NCSW- Diversion/impou|Encourage the SWRCB to exercise greater regulatory authority over summer water
252.1.1 Action Step ndments diversions. 2 50 CDFW, NMFS, SWRCB
Water
DPS-NCSW- Diversion/impou|Work with the SWRCB and explore the feasibility of upgrading bypass flow condttions NMFS, Private Landowners, Public
252.1.2 Aclion Step ndments for water rights developed prior to the establishment of AB 2121. 2 10 Works, Water Agencies, SWRCB
Water Support State agencies in implementing groundwater legislation (AB 1739, SB 1168, County, DWR, NMFS, Private
DPS-NCSW- Diversionimpou|and SB 1319) where it may result in improved surface water conditions via Landowners, Public Works, Water
25213 Action Step ndments groundwater/surface water interaction. 2 10 Agencies
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Northern California Steelhead DPS Level Recovery Actions

Targeted Action
Aftribute or Priority | Duration
Action 1D Threat Level Action Description Number | (Years) Recovery Partner Comment
Improve coordination between the agencies, particularly the SWRCB and county
Water District Attorneys, to effectively identify and address illegal water diverters and out-of-
DPS-NCSW- Diversionimpou|compliance diverters, seasons of diversion, off-stream reservoirs, and bypass flows County, NMFS, Private Landowners,
25214 Action Step ndments to protect listed salmonids. 1 5 Public Works, Water Agencies, SWRCB
Water
DPS-NCSW- Diversion/impou|Evaluate the recovery benefits of declaring some watersheds as fully appropriated
25215 Action Step ndments and petition the SWRCB to formally declare it if appropriate. 2 10 NMFS, SWRCB
Water
DPS-NCSW- Diversionfimpou|Provide technical assistance to the SYWRCB in its implementation of the frost Agriculture Owners, County, NMFS,
25.21.6 Action Step ndments protection regulation. 2 10 Private Landowners, SWRCB
Water
DPS-NCSW- Diversion/impou|Encourage the SWRCB to conduct interagency consultation with COFW, and seek
25.2.1.7 Action Step ndments technical assistance from NMFS on the issuance of water rights permits. 2 10 CDFW, NMFS, SWRCB
Water
DPS-NCSW- Diversionmpou|Courties should consider forbearance agreements that eliminate withdrawals during CDFW, County, NMFS, Private
25.2.1.8 Action Step ndments low-flow conditions. 2 5 Landowners, SYWRCB
Water Coordinate with CDFW and the SWRCB to ensure the effective implementation of
DPS-NCSW- Diversion/impou|California Fish and Game Code Sections 5935-5937 regarding the provision of
25219 Action Step ndments fishways and fish flows associated with dams and diversions. 2 5 CDFW, NMFS, SWRCB
Water Encourage development of a GCP/HCP/MNatural Community Conservation Plan
DPS-NCSW- Diversionimpou|(NCCP), conservation banks, or safe harbor agreements for new water diversions in
25.2.1.10 Action Step ndments watersheds with essential and supporting populations. 3 5 CDFW, NMFS
Water
DPS-NCSW- Recovery Diversion/impou|Prevent or minimize reduced density, abundance, and diversity based on biological
25.2.2 Action ndments viability criteria
Water
DPS-NCSW- Diversionimpou CDFW, County, NMFS, Private
25.2.2.1 Action Step ndments Adequately screen water diversions to prevent juvenile salmonid mortalities. 1 50 Landowners
[Water Screen all off stream catchments, ponds, reservoirs with overflows and properly
DPS-NCSW- Diversion/impou|maintain them at all times especially before and after storm events to insure CDFW, County, NMFS, Private
25222 Action Step ndments protection of listed species from escaped nor-native fish. 2 50 Landowners
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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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Eel River Watershed Overview for NC Steelhead

The following functionally independent and potentially independent populations of the Eel River

(Spence et al. 2012), selected to achieve a low extinction risk for recovery scenarios, were assessed

using the CAP protocols:

Essential Populations

South Fork Eel River (Functionally Independent)

Van Duzen River (Functionally Independent)

Middle Fork Eel River (Functionally Independent)

North Fork Eel River (Functionally Independent)

Upper Mainstem Eel River (Functionally Independent)

Tomki Creek (Functionally Independent)

Larabee Creek (Potentially Independent)

Chamise Creek (Potentially Independent)

Woodman Creek (Potentially Independent)

Outlet Creek (Functionally Independent)

In addition, a number of potentially independent populations of the Eel River were selected for

recovery scenarios to attain moderate extinction risk criteria and the dependent populations were

selected for recovery scenarios to meet redundancy and occupancy criteria; these populations

were assessed using the Rapid Assessment protocols:

Supporting Populations

e Lower Interior/North Mountain Interior Rapid Assessment

0 Bell Springs Creek (Potentially Independent)
0 Bucknell Creek (Potentially Independent)
0 Dobbyn Creek (Potentially Independent)
0 Garcia Creek (Dependent)
0 Jewett Creek (Potentially Independent)
0 Soda Creek (Dependent)
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e North Coastal Diversity Stratum: Eel River Rapid Assessment
0 Lower Mainstem Eel River Tributaries' (Dependent)

0 Howe Creek (Dependent)

The following sections provide a general overview of the abundance and distribution of NC
steelhead, history of land use, current resources and land management, and a brief summary of

the CAP viability, stresses, and threats results for the Eel River Watershed.

Abundance and Distribution

Information on the historic abundance and distribution of adult steelhead in the Eel River
watershed are limited and poorly understood. Historically, winter-run (winter) steelhead are
thought to have spawned and reared in the mainstem and tributary streams of all major subbasins
in the Eel River Watershed. The distribution of summer-run (summer) steelhead was less
extensive with populations primarily located in the Middle Fork, Van Duzen, and North Fork
subbasins (Moyle et al. 2008). Like other coastal populations throughout California, steelhead use
of the Eel River estuary was undoubtedly extensive with multiple life stages utilizing the estuary
throughout the year. The construction of Scott Dam (1922) eliminated significant portions of
historic spawning habitat for steelhead in the Upper Mainstem Eel River including “some of the
best spawning grounds in the entire watershed (Gravelly Valley) (Shapovalov 1939).” Aside from the
loss of habitat upstream of Scott Dam and within reaches flooded by both Van Arsdale Reservoir

and Lake Pillsbury, steelhead remain widely distributed throughout the Eel River Watershed.

Based on amount of historic habitat available in the watershed, Yoshiyama and Moyle (2010)
estimate the historic run size ranged between 100,000 and 150,000 adults per year for both the
winter and summer populations. There are two long-term data series of adult returns to the Eel

River Watershed —ladder counts at the Van Arsdale Fisheries Station (VAFS) located at Cape

! The Lower Mainstem Eel River includes a set of small tributaries to the lower mainstem of the Eel River.
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Horn Dam on the Upper Mainstem Eel River (Figure 1), and counts at Benbow Dam on the South
Fork Eel River (Figure 2). Based on these records, and assuming the historic run size estimates
above, steelhead runs in the Eel River watershed have declined substantially with a precipitous
decline since the 1950s. Annual counts at VAFS averaged 4,394 in the 1930’s, which declined to
731 during the 1970’s (Figure 1). Similarly, on the South Fork Eel River, adult returns at Benbow
Dam in the 1940s averaged 18,800 fish, which declined to an average of 3,400 fish during the 1970s
(Figure 2). For summer steelhead, the decline in abundance is equally as significant. CDFG (1997)
noted that recent counts were approximately 80 to 90 percent lower than counts made in the 1930s

and 1940s.

Recent data of steelhead adult returns to the Eel River Watershed are limited primarily to counts
at the VAFS on the Upper Mainstem and dive counts of summer steelhead adults in the Middle
Fork Eel River. Overall, the trend of adult returns at VAFS is negative with recent counts well
below the peak counts from the 1930s and 1940s. There is a strong hatchery influence as well.
Between 1997 and 2007, more than 90% of adult steelhead returns at VAFS were of hatchery
origin, although the trend in wild fish has been positive over the past 14 years (Williams et al.
2011). Nevertheless, the Upper Mainstem Eel River population remains highly impacted and the
overall population is at high risk of extinction (Williams et al. 2011). Based on recent counts of
summer adults in the Middle Fork Eel River, Williams et al. (2011) concluded this population
remains at moderate risk of extinction despite recent counts being slightly above low extinction

thresholds.
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Figure 1: Total adult steelhead returns (origin not identified) counted at the Van Arsdale

Fisheries Station on the Upper Mainstem Eel River, 1933-34 through 2013-2014. Data Source:

n_arsdale_fish_counts.html. No data recorded for the

following years: 1941-42, 1942-43, 1943-44 and 1949-50.
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Figure 2: Adult steelhead returns counted at the Benbow Dam Fish Ladder on the South Fork

Eel River, 1938-39 through 1975-76. Note all 1964-65 data are estimates due to incomplete

records caused the 1964 floods. Counts in 1963-64, 1966-67, and 1969-70 through 1973-74 are

estimates as the station was closed before the end of the run.
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History of Land Use

The Eel River Watershed is the third largest watershed within California with a drainage area of
approximately 3,684 square miles covering four major subbasins (Van Duzen River, South Fork
Eel River, North Fork Eel River, and Middle Fork Eel River) and portions of five counties (Figure
3). Due to its size, the topography and climate within the watershed varies. Overall, the climate
follows a Mediterranean pattern with cool wet winters, followed by dry and relatively warm
summers. In summer, the coastal areas of the watershed typically experience fog while inland
areas are dry and much warmer. The watershed is located in a geologically active area and is
underlain by Franciscan Formation which is highly erodible, particularly in steep terrain

(Kubicek 1977; Yoshiyama and Moyle 2010).
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Prior to Euro-American settlement, the Eel River Watershed was inhabited by several native
groups including the Wiyot, Sinkyone, Lassik, Nongatl, Yuki and Wailaki peoples. While these
groups utilized the natural resources of the Eel River Watershed, it is likely their collective impact
on the resources or landscape was relatively minor. Euro-American settlement and exploitation
of the watershed’s natural resources began in the second half of the 19t Century. During this
period, most of the low-elevation forested areas were logged and converted to other uses such as
dairies and agriculture. The abundant fish populations in the watershed (primarily Chinook
salmon), supported a commercial fishery including cannery operations. The canneries operated
until 1912 and the commercial fishery was closed by 1926 as salmon numbers declined despite

substantial artificial propagation (Yoshiyama and Moyle 2010).

Although logging and fishing continued through the early 20™ Century, two of the more
significant anthropogenic changes to the watershed during this period were the construction of
Cape Horn (1908) and Scott (1922) dams on the Upper Mainstem Eel River (SEC 1998). Unlike
Cape Horn, Scott Dam (farther upstream) was constructed without fish passage facilities and
therefore blocks a significant amount of potential anadromous salmonid habitat. The dams and
impounded reservoirs were built to generate hydro-electric power and provide water south to

the Russian River Watershed (NMFS 2002).

Following World War II, much of the remaining virgin forest as well as substantial areas of
second-growth forest were logged at a rapid pace throughout the watershed. Logging spread to
steeper slopes and remote areas which required development of a vast network of mostly poorly
constructed roads. The removal of vegetation and road construction increased sediment erosion
on an unprecedented scale. The large floods in 1955 and 1964 exacerbated the erosion and caused
significant sedimentation within the Eel River, its tributaries, and the estuary. Deep pools that
were common in the river channels were mostly filled in and most of the riparian vegetation was
eliminated. While some areas have improved since the floods, legacy effects of the logging and
floods remains in many areas of the watershed, which contribute to the poor habitat quality

evident throughout much of the watershed today.
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Throughout the 20t Century, both Chinook salmon and steelhead were propagated and released
into the Eel River. For Chinook salmon, most of the eggs and fry were harvested from out-of-
basin stocks (Sacramento and Trinity basins) (Yoshiyama and Moyle 2010). Prior to 1920, all
steelhead released in the Eel River were of native stock (SEC 1998). After 1981, all Chinook
salmon planted in the Eel River Watershed were of native origin. The impacts of the hatchery
practices on the genetic integrity and population status are unknown or poorly understood due

to insufficient information (SEC 1998; Yoshiyama and Moyle 2010).

In 1980, predatory Sacramento pikeminnow were introduced into Lake Pillsbury (CDFG 1997),
and are now found throughout the Eel River watershed. Based on recent surveys by the California
Department of Fish and Wildlife (CDFW), Sacramento pikeminnow are present in large numbers
in Lake Pillsbury, and many of the larger tributaries that drain into the lake such as the mainstem

Eel River, and much of the Rice Fork system (S. Harris, CDFW, personal communication, 2013).

Current Resources and Land Management

Approximately 67% of the Eel River Watershed is privately owned, 30% managed as federal
lands, and 3% managed as state lands. A majority of the federally managed lands are within the
Six Rivers National Forest and the Yolla Bolly-Middle Eel Wilderness Area. Approximately
60,000 acres of the watershed is managed under the State of California Department of Parks and
Recreation, much of which is within Humboldt Redwoods State Park. In 1981, portions of the
Eel River and its major tributaries (a total 398 miles) were designated under the National Wild

and Scenic River system.

Nearly 75% of the watershed is forested with Douglas fir (27%), montane hardwood (26%), and
Coast redwood (10%) being the most common forest communities. Urban areas represent less
than 1% of the watershed area with the largest developments located near the coast and extreme
headwaters. In addition to parks and other recreational areas, logging, grazing, and agriculture

are the primary land uses in the watershed.
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The Eel River Estuary

The Eel River estuary was once a highly complex and extensive habitat area that played a vital
role in the health and productivity of all Eel River salmonid populations. Currently, the Eel River
estuary is severely impaired due to past diking and filling of tidal wetlands for agriculture and
flood protection. Approximately 60% of the estuary has been lost through the construction of
levees and dikes, and CDFG (2010) estimated only 10% of historic salt marsh habitat remains
today. The function of the estuary (e.g., rearing, refugia, ocean transition) for Eel River salmonids
is particularly important given the degraded habitat conditions and predation and competition
from non-native Sacramento pikeminnow in the mainstem Eel River. Juveniles and smolts suffer
from the lost opportunity for increased growth, which affects their survival at ocean entry. The
quantity and quality of estuary habitat available to salmonids in the Eel River is expected to
expand in the near future due to the Salt River Ecosystem Restoration Project and restoration
efforts on the The Wildland Conservancy’s Eel River Estuary Preserve and CDFW’s Ocean Ranch
Unit of the Eel River Wildlife Area.

Salmonid Viability and Habitat Conditions

A summary of attributes and indicator ratings for Eel River populations of NC steelhead are
presented in Table 1 and Table 2. Across the Eel River Watershed, attribute indicators frequently
rated Poor for multiple populations and life stages were:

e Estuary: Quality and Extent;

e Habitat Complexity: Large Wood and Shelter;

e Habitat Complexity: Percent Primary Pools and Pool/Riffle/Flatwater Ratios;

e Hydrology: Baseflow & Number, Condition and/or Magnitude of Diversions;

e Riparian Vegetation: Canopy Cover and Tree Diameter;

e Sediment: Gravel Quality and Distribution of Spawning Gravels;

e Sediment Transport: Road Density and Streamside Road Density;

e Viability: Density, Abundance and Spatial Structure; and

e Water Quality: Temperature and Turbidity
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Across all populations in the Eel River Watershed, summer rearing juveniles are the most
impaired life stage with 85% of attribute indicators rated Poor or Fair and 45% rated as Poor alone
(Figure 3). Winter rearing juveniles are a close second with 82% 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 rated Poor (Table 2). Timber harvest was also rated Poor for the Larabee Creek and
Van Duzen River populations. The extent and impact of impervious surfaces, urban
development, and agriculture are minimal as all populations were rated Fair or better with most

rated Very Good.

With the exception of the South Fork Eel River (North Coastal Diversity Stratum), all other
populations represent the entirety of the Lower Interior and North Mountain Interior Diversity
Strata, which includes the upper portions of the Mad River and Redwood Creek watersheds
(Bjorkstedt et al. 2005). The DPS and Diversity Strata results from the CAP viability analysis are
described in greater detail in the section above, NC steelhead CAP results. Population-specific

results are described below in the population profiles and rapid assessments.
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Table 1: NC steelhead DPS CAP Viability Summary by Attribute for Eel River populations.
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Summer Rearing Juveniles Estuary/Lagoon Quality & Extent
Smolts Estuary/Lagoon Quality & Extent
Winter Adults Habitat Complexity Large Wood Frequency (BFW 0-10 meters)

Large Wood Frequency (BFW 0-10 meters)
Large Wood Frequency (BFW 0-10 meters)
Large Wood Frequency (BFW 10-100 meters)
Large Wood Frequency (BFW 10-100 meters)
Large Wood Frequency (BFW 10-100 meters)

Summer Rearing Juveniles Habitat Complexity
Habitat Complexity
Habitat Complexity
Habitat Complexity

Habitat Complexity

Winter Rearing Juveniles
Winter Adults
Summer Rearing Juveniles
Winter Rearing Juveniles
Summer Rearing Juveniles Habitat Complexity Percent Primary Pools
Percent Staging Pools
PoollRiffle/Flatwater Ratio

Pool/Riffle/Flatwater Ratio

Summer Adults Habitat Complexity

Winter Adults Habitat Complexity

Summer Rearing Juveniles Habitat Complexity

Winter Rearing Juveniles Pool/Riffle/Flatwater Ratio

Winter Adults

Habitat Complexity
Shelter Rating
Shelter Rating
Shelter Rating
Shelter Rating
Shelter Rating

Habitat Complexity
Summer Rearing Juveniles Habitat Complexity
Winter Rearing Juveniles Habitat Complexity
Habitat Complexity

Habitat Complexity

Smolts

Summer Adults

Summer Rearing Juveniles Hydrology Flow Conditions (Baseflow)
Summer Adults Hydrology Flow Conditions (Baseflow)
Eggs Hydrology Flow Conditions (Instantaneous Condition)
Summer Rearing Juveniles Hydrology Flow Conditions (Instantaneous Condition)
Watershed Processes Hydrology Impenious Surfaces
Summer Rearing Juieniles Hydrology Number, Condition and/or Magnitude of Diversions
Smolts Hydrology Number, Condition and/or Magnitude of Diversions
Winter Adults Hydrology Passage Flows
Smolts Hydrology Passage Flows
Summer Adults Hydrology Passage Flows
Eggs Hydrology Redd Scour
Watershed Processes Landscape Pattemns Agriculture

Watershed Processes Landscape Pattens Timber Harvest

Watershed Processes Landscape Patterns Urbanization

Winter Adults

Passage/Migration Passage at Mouth or Confluence

Summer Rearing Juveniles Passage/Migration Passage at Mouth or Confluence

Smolts Passage/Migration Passage at Mouth or Confluence

Summer Adults Passage at Mouth or Confluence

Winter Adults

Passage/Migration

Passage/Migration Physical Barriers

Summer Rearing Juveniles Passage/Migration Physical Barriers

Winter Rearing Juveniles Passage/Migration Physical Barriers

Summer Adults Passage/Migration Physical Barriers

Summer Rearing Juveniles Riparian Vegetation Canopy Cover

Watershed Processes Riparian Vegetation Species Composition

Winter Adults Riparian Vegetation Tree Diameter (North of SF Bay)

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

Riparian Vegetation Tree Diameter (North of SF Bay)
Gravel Quality (Bulk)
Gravel Quality (Bulk)

Grawel Quality (Embeddedness)

Winter Rearing Juieniles

Eggs Sediment

Summer Adults Sediment

Eggs Sediment

Summer Adults Sediment Gravel Quality (Embeddedness)

Winter Adults Sediment Quantity & Distribution of Spawning Gravels

Summer Adults Sediment Quantity & Distribution of Spawning Gravels

Summer Rearing Juveniles

Winter Rearing Juveniles

Sediment (Food Productity)
Sediment (Food Productiity)

Gravel Quality (Embeddedness)
Gravel Quality

Watershed Processes

Watershed Processes

Sediment Transport

Sediment Transport

Road Density
Streamside Road Density (100 m)

Smolts

Smoltification

Temperature

Winter Adults
Winter Rearing Jueniles

Summer Adults

Velocity Refuge
Velocity Refuge
Velocity Refuge

Floodplain Connectivity
Floodplain Connectivity

Floodplain Connectivity

Summer Rearing Juveniles
Winter Adults
Summer Rearing Juveniles
Winter Rearing Juveniles
Smolts
Summer Adults
Winter Adults
Summer Rearing Juveniles
Winter Rearing Juveniles

Smolts

Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality
Water Quality

Smolts Viability Abundance
Summer Adults Viability Abundance
Winter Adults Viability Density
Summer Rearing Juveniles Viability Density
Summer Rearing Juveniles Viability Spatial Structure
Summer Adults Water Quality Mainstem Temperature (MWMT)

Temperature (MWMT)
Toxicity
Toxicity
Toxicity
Toxicity
Toxicity
Turbidity
Turbidity
Turbidity
Turbidity
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Table 2: NC steelhead DPS CAP Viability Summary by Life Stage for Eel River populations.
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Winter Adults F

Habitat Complexity
Hydrology
Passage/Migration
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Riparian Vegetation
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Velocity Refuge
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Passage Flows
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Physical Barriers
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Floodplain Connectivity

Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
Summer Rearing Juveniles
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Winter Adults Water Quality Toxicity
Winter Adults Water Quality Turbidity
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Figure 4: CAP Attribute Indicator ratings for the NC steelhead life stages in the Eel River
Watershed.

Threats

Table 3 summarizes the CAP threat results across the Eel River populations. The threat of greatest
concern throughout the Eel River Watershed is Roads and Railroads, with 7 of 10 populations
rated High and the 3 remaining populations rated Medium. This was followed by Water
Diversions and Impoundments which was the only threat with a Very High rating (Upper
Mainstem Eel River) in addition to four populations with High ratings (South Fork Eel River,
Outlet Creek, Tomki Creek, and Van Duzen River). Other threats rated High were Channel
Modification (South Fork Eel River and Van Duzen River), Disease, Predation, and Competition
(Van Duzen River), Fishing and Collecting (Van Duzen River and Middle Fork Eel River), and
Fire, Fuel Management and Fire Suppression (Middle Fork Eel River). Population-specific results

of threats and actions to ameliorate them are described in greater detail below under each

population profile.
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Table 3: NC steelhead Threat Summary Table for Eel River Populations, where L=Low,
M=Medium, H=High, and VH=Very High threat. Cells with [-] were not rated or not applicable.

Agriculture

Channel Modification

Disease, Predation and Com petition

Fire, Fuel Management and Fire Suppression
Fishing and Collecting

Hatcheries and Aquaculture

Livestock Farming and Ranching

Logging and Wood Harvesting

Mining

Recreational Areas and Activities
Residential and Commercial Development
Roads and Railroads

Severe Weather Patterns
Water Diversion and Impoundments
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Northern Coastal Diversity Stratum

This stratum includes populations of steelhead that spawn in watersheds north of Punta Gorda
that have relatively low elevation, receive relatively high amounts of precipitation, and are
strongly influenced by coastal climate. For example, Prairie Creek, a tributary to Redwood Creek
(Humboldt Co.) is environmentally similar to nearby coastal basins that are not tributary to a
larger watershed. The western portion of the South Fork Eel River watershed is exposed to coastal
climatic influences, especially in terms of precipitation and coastally mediated temperature. The
small basins of the Lost Coast are grouped into this stratum, largely based on the fact that these

watersheds abut the Mattole River watershed, and receive high amounts of precipitation.

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:
e Bear River
e Humboldt Bay Tributaries
e Little River (Humboldt Co.)
e Mad River (Lower and Upper)
e Maple Creek/Big Lagoon
e Mattole River
e Redwood Creek (Humboldt Co.) (Lower and Upper)
e South Fork Eel River
e Northern Coastal Diversity Stratum Rapid Assessment
0 Big Creek
0 Big Flat Creek
0 Guthrie Creek
0 Jackass Creek

0 McNutt Gulch
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o OQil Creek
0 Shipman Creek
0 Spanish Creek
0 Telegraph Creek
e Northern Coastal Eel River Rapid Assessment
0 Howe Creek

0 Lower Mainstem Eel River Tributaries

NC steelhead Northern Coastal Diversity Stratum, Populations, Historical Status, Population’s
Role in Recovery, Current IP-km, and Spawner Density and Abundance Targets for Delisting.
Redwood Creek and Mad River cross two diversity strata and were broken into an upper and
lower to reflect this.

Historical =~ Population’s Current
Diversity NC steelhead Population Role In Weighted Spawner Spawner
Stratum Populations Status Recovery IP-km Density ~ Abundance
Northern Bear River I Essential 107.8 272 2,900
Coastal
Big Creek D Supporting 3.8 6-12 21-44
Big Flat Creek D Supporting 5.9 6-12 33-69
Guthrie Creek D Supporting 9.2 6-12 53-108
Howe Creek D Supporting 13.9 6-12 81-165
Humboldt Bay I Essential 203.4 20.0 4,100
Tributaries
Jackass Creek D Supporting 6.9 6-12 39-81
Little River (Humboldt I Essential 500 353 1,800
Co.)
Lower Mainstem Eel .
River Tributaries D Supporting 166.4 6-12 996-1,995
Mad River (Lower)* 1 Essential 146.3 21.9 3,200
Maple Creek/Big I Essential 717 323 2,300
Lagoon
Mattole River 1 Essential 534.4 20.0 10,700
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McNutt Gulch D Supporting

Oil Creek D Supporting
Redwood Creek

(Humboldt Co) I Essential
(Lower)*

Shipman Creek D Supporting
South Fork Eel River I Essential
Spanish Creek D Supporting
Telegraph Creek D Supporting

Northern Coastal Diversity Stratum Recovery Target

11.3

10.6

161.1

23

951.8

1.9

53

6-12

6-12

20.0

6-12

20.0

6-12

6-12

66-134

62-125

3,200

12-26

19,000

9-21

30-62

47,200

NC summer-run steelhead: Diversity Strata, Populations, Historical Population Status, Effective
Population Size (N.). *Although Redwood Creek and Mad River span two diversity strata
because so little is known about the population and where they are occurring, they will be

treated as one population until more information is gained from monitoring,.

NC summer-run Historical
Diversity Strata steelhead populations Population Status

Northern Coastal/ Redwood Creek* 1
North Mountain Interior

Northern Coastal/ Mad River* 1
North Mountain Interior

Northern Coastal South Fork Eel River I
Northern Coastal Mattole River 1
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Bear River Population

Bear River NC Steelhead (Winter-Run)
e Potentially Independent Population
e North Coastal Diversity Stratum
e Spawner Density Target: 2,900 adults
e Current Intrinsic Potential: 107.8 IP-km

For information regarding CC Chinook salmon and SONCC coho salmon for this watershed,
please see the CC Chinook Salmon volume of this recovery plan and the SONCC coho salmon

recovery plan (http://www.westcoast.fisheries.noaa.gov/).

Abundance and Distribution

Juvenile steelhead downstream migrants were estimated during the spring of 2001 (Ricker 2002).
Abundance of age 0+, 1+, and 2+ steelhead were estimated to be 64,229 + 2600 (SD), 26,793 + 20647,
and 21,507 + 6775 respectively (Ricker 2002). Juvenile steelhead have recently been observed
within Beer Bottle, Brushy, Gorge, Harmonica, Peak, Pullen, and Nelson creeks (HRC 2008; 2013).
Following the 2007 replacement of a culvert road crossing with a bridge in the Happy Valley area,
barriers to fish passage on Humboldt Redwood Company (HRC) lands are limited to natural
waterfalls and high gradient channel conditions (HRC 2008).

History of Land Use

Bear River is a fourth order, coastal stream draining approximately 151.5 square kilometers
(53,287 acres) to the Pacific Ocean. The connection between the Bear River and the Pacific Ocean
is periodically blocked by a temporary sand bar during summer low flow periods. The lagoon-
type estuary is approximately one-quarter mile in length (HRC 2008). Since settlement, the two
primary land uses in the basin have consisted of grazing and timber harvest. The HRC, formerly
Pacific Lumber Company (PALCO), owns 16,537 acres of land in the upper third of the
watershed. The remainder of the watershed is in private ownership (36,839 acres), with a small

portion (161 acres) owned and managed by the California Department of Parks and Recreation.

The headwaters of the watershed have been managed for timber production since 1950. Early
logging operations harvested trees from large tracts and burned residual slash. Most of the trees
in the riparian areas were harvested. Logs were skidded downhill with tractors, often utilizing
watercourses for skid trails. There was little replanting of harvested sites during the 1950’s and
1960’s, and site regeneration was left to natural seeding or sprouting save for the retention of

small Douglas fir groves. The flood of 1964 altered the morphology of the lower river,
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transporting large amounts of sediment, removing the majority of the remaining riparian

vegetation and decreasing the size and depth of the estuary (HRC 2008).

Land use in the lower watershed has remained predominantly rangeland and is grazed by cattle
and sheep. No dams exist in the Bear River drainage, however small water diversions exist
throughout the basin for domestic use, livestock watering, irrigation, and dust abatement (road

watering).

Since 1998, the California Department of Fish and Wildlife (through the Fisheries Restoration
Grants Program-SB 271) has funded ten projects in the Bear River watershed. These have
included projects for landowner education, road assessments, water temperature monitoring,
riparian enhancement and planting, installation of log structures, installation of fencing for

livestock exclusion, and actions to remediate gully erosion and stabilize stream banks.

Current Resources and Land Management
As noted above, the upper third of the Bear River watershed is managed for timber harvest while

the lower two-thirds are largely managed as private grazing/ranching lands.

PALCO-HRC Habitat Conservation Plan

The PALCO’s Habitat Conservation Plan (HCP) was finalized in 1999 and its associated
Incidental Take Permit remains effective through 2049. The HCP was adopted by the HRC upon
acquisition of the PALCO lands in 2008. Although the goal of the HCP is to maintain or achieve,
over time, a properly functioning aquatic habitat condition, the HCP acknowledges that not all
essential habitat elements (e.g., large wood recruitment) will be attainable within the 50-year life
of the plan (PALCO 1999). Site-specific prescriptions, which are designed to promote a properly
functioning aquatic habitat condition, are contained in the Bear River watershed analysis (HRC
2008).

The Bear River Watershed Analysis was completed in October 2006, and the Hillslope
Management and Riparian Management Prescriptions were completed in April, 2007. The
hillslope management/mass wasting avoidance strategy uses a three-step approach for the
identification and avoidance or mitigation of high hazard unstable areas during the planning and
implementation of forestry activities. These steps are: slope stability training; site-specific and
project-specific “screening” for unstable areas; and enforceable site-specific prescriptions for road
construction, re-construction, or timber harvest on unstable areas designated as “High Hazard.”
Also required is review and approval of a professional licensed geologist. In general, no timber

harvest will occur within the Channel Migration Zone, defined as the flood-prone area in stream
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reaches with less than 4 percent gradient, which is generally the 100-year floodplain. In addition,
all streams will have a Riparian Management Zone (RMZ). The RMZ for Class I (fish-bearing)
streams is 150 feet wide, with no timber harvest permitted within the first 50 feet.

Salmonid Viability and Watershed Conditions

The following habitat indicators were rated Poor through the CAP process: habitat complexity,
sediment, estuary/lagoon, 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 watershed.

Current Conditions
The following discussion focuses on those conditions that rated Fair or Poor as a result of our
CAP viability analysis. The Bear River CAP Viability Table results are provided below.

Recovery strategies will focus on improving these conditions.
Population and Habitat Conditions

Habitat Complexity: Large Wood & Shelter

Large woody debris (LWD) volume within the mainstem Bear River is generally poor due to the
inherently wide bank-full channel width and the high winter flows common to the basin (HRC
2008). Upstream of the Brushy Creek confluence, LWD volume increases as channel dynamics
change. Generally speaking, large wood recruitment within the majority of Class I (fish bearing)

streams is problematic and will continue to be so for at least the next few decades.

Sediment: Gravel Quality & Distribution of Spawning Gravels

Suitable reaches of the mainstem Bear River, South Fork Bear River, and much of the upper
watershed suffer from a high degree of fine sediment embedded within available spawning
gravel, which likely reduces salmonid egg and fry survival, impairs invertebrate prey production,
and ultimately limits juvenile fish production within the watershed. Both the substrate
embeddedness and shallow pool depths common to most low gradient stream reaches are likely
caused by upslope erosion from past/current logging practices, failing roads, and poor grazing
practices. Juvenile salmonids and eggs are the life stages most impacted by poor gravel quality

and excess fine sediment.
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Water Quality: Turbidity or Toxicity

The high levels of fine sediment entering the Bear River stream system suggests that elevated
turbidity may be an issue following storm events. Highly turbid water can suppress juvenile
feeding success and, when severe, physically harm basic physiological processes (e.g., gill

respiration).

Habitat Complexity: Percent Primary Pools & Pool/Riffle/Flatwater Ratios

Pool depths in the Bear River mainstem average 3.3 feet or greater. However, in the South Fork
Bear River and Nelson and Harmonica Creeks, pool depths are 2 feet or less, which is considered
a poor condition for salmonid habitat function. Pool frequency throughout the watershed is poor
at less than 35 percent by length, caused largely by the lack of instream wood accumulation
throughout the mainstem and most larger tributaries. Juvenile steelhead are most impacted by
the poor channel complexity because of the lost pool and riffle habitat used for cover and feeding,

respectively.

Riparian Vegetation: Composition, Cover & Tree Diameter

Riparian forest conditions have an overall Poor rating for juvenile steelhead as well as a Poor
rating for landscape processes. High IP habitat in lower Bear River, South Fork Bear River, as
well as the upper watershed and its tributaries, generally lacks canopy cover, and available
riparian habitat is largely dominated by hardwood species that provide poor shading and little
channel-forming function. On HRC lands, current riparian conditions are primarily the result of
intensive mid-twentieth century logging and two significant flood events of the same time period.
Species composition is primarily a mixture of Douglas-fir, tanoak, red alder, willow, California
bay-laurel, and big-leaf maple. Structurally, while groups of large trees in excess of 24” diameter
at breast height (dbh) are scattered throughout the Bear River watershed, most stands consist of
trees ranging from 11 to 24” dbh. Very little of the HRC owned property meets established targets
indicating high LWD recruitment potential (HRC 2008).

Estuary: Quality & Extent

The Bear River estuary is thought to be suffering from changes in sediment loading, water quality,
and wood volume (HRC 2008). Fine sediment has accumulated in the estuary, reducing habitat
and channel complexity. The lack of LWD and riparian habitat, combined with poor pool volume
from sediment aggradation, has decreased the availability of cover refugia for juvenile fish and
reduced the extent of the estuary.

Water Quality: Temperatures
Temperature has a Poor rating for summer-rearing juvenile salmonids because water

temperatures are often near the upper limit preferred by steelhead (HRC 2008). Although

Coastal Multispecies Recovery Plan Bear River 115
Vol. lll, Northern California Steelhead



riparian canopy cover is generally adequate throughout the upper basin, much of the Bear River
mainstem, and the lower reaches of Harmonica Creek and Gorge Creek, have little over-stream
shade canopy (HRC 2008), and summertime water temperatures commonly exceed 17 C. Among
four recently monitored sites located throughout the Bear River watershed, only Pullam Creek
had a Mean Weekly Average Temperature (MWAT) below the preferred water temperature
indicator value of 17 C (HRC 2008).

Viability: Density, Abundance & Spatial Structure
Steelhead juveniles are distributed throughout much of the Bear River watershed (HRC 2008);
however, spawner abundance is likely well below the low-risk threshold.

Threats

The following discussion focuses on those threats that rank as High or Very High. Recovery
strategies will likely focus on ameliorating High ranking 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 Bear River CAP Results.

Logging and Wood Harvesting

Timber harvest is ranked as a High threat to summer rearing and winter rearing juveniles and
watershed processes. Legacy effects of past harvest practices within the upper third of the
watershed (HRC property), such as accelerated sediment transport, poor wood recruitment, and
impaired riparian function, reduce salmonid habitat quality throughout much of Bear River
watershed. Industrial timber harvest impacts may be reduced under the HCP prescriptions, but
several decades may pass before riparian and stream habitat recovers. The lower two-thirds of
the watershed is privately owned and primarily used for grazing and ranching: appreciable

timber harvest does not appear to occur outside of HRC land.

Roads and Railroads

High road density (greater than 3 miles of road per square mile of watershed) throughout the
majority of the watershed is ranked as a High threat to adult, egg, and winter rearing juveniles,
and a Very High threat to summer rearing juveniles. Roads accelerate sediment delivery to
riparian and aquatic habitat, while also altering stream hydrography by accelerating storm runoff
patterns. The majority of the roads in the watershed are associated with industrial timber land
and managed under the HRC HCP; as required under their HCP, HRC is required to stormproof

roads on their land to minimize erosional processes.
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Livestock Farming and Ranching

Grazing in the middle and lower watershed represents a High threat to summer rearing
steelhead. Poor livestock grazing practices can reduce the riparian corridor, increase upslope
erosion, and facilitate nutrient loading of receiving waters through animal waste entering the
stream channel. The extent to which current Bear River ranch owners have fenced cattle out of
riparian areas is unknown, but analysis of aerial photos suggests little riparian fencing has

occurred within the watershed.

Low or Moderate Ranked Threats

Fire is identified as a Medium threat because of its potential significance if a fire were to occur.
No road-crossing barriers have been identified in the Bear River watershed, resulting in a Low
threat ranking. Historically, small-scale gravel mining has occurred in the Bear River, and the
Humboldt County Public Works is currently permitted to extract 3,000 yards? per year and 10,000
yards?® per three to five year period from their Branstetter Bar sites (RM 1.5). Due to the low level
of extraction, mining/gravel extraction is believed to be a Low threat to steelhead. Finally, there
are no appropriative water rights in the Bear River watershed according to the NCRWQCB;

however, the extent of riparian water rights is unknown. There are no dams in the watershed.

Limiting Stresses, Life Stages, and Habitats

The egg and juvenile lifestage is the most limiting to population viability within Bear River, given
the high susceptibility to the effects of elevated fine sediment. Egg survival is likely low in areas
exhibiting high fine sediment deposition; similarly, food availability and habitat complexity is
likely compromised in these same areas, most affecting juvenile steelhead survival throughout
the year. Poor riparian habitat function likely lowers water quality throughout much of the lower

and middle mainstem river and within accessible tributaries.

General Recovery Strategy

In general, recovery strategies 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. The general recovery strategy for the Bear River steelhead population is discussed
below with more detailed and site-specific recovery actions provided in the Implementation

Schedule for this population.

Reduce Grazing and Road-related Erosion
Failing or improperly maintained roads are significant sources of fine sediment accumulation

that is impairing Bear River habitat function. Many tributaries in the upper watershed have high
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fine sediment concentrations, and recent analysis suggests roads are the primary management-
associated source of this type of sediment delivery (141 tons/mi2/yr) (HRC 2008). Although
undocumented in the Bear River watershed, poor grazing management could be accelerating

streambank erosion within the lower river where cattle grazing is most intensive.

Improve Instream LWD Volume

LWD volume is generally poor within most of the Bear River watershed, especially within the
mainstem Bear River reach and the Brushy Creek sub-watershed. Intense historical timber
harvesting (pre-1965) effectively depressed natural wood recruitment, while the devastating
floods of 1955 and 1964 flushed much of the existing LWD out of the watershed (HRC 2008).

Improve Estuary Habitat
Restore the physical and biological attributes of the estuary. Improve juvenile steelhead rearing
habitat by increasing the extent of the estuary and improving in-water structure and overwater

cover.
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NC Steelhead Bear River CAP Viability Results

Habitat Complexity

Pool/Riffle/Flatwater
Ratio

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

. Current
Con:ae:;l:ttlon Category Key Attribute Indicator Poor Fair Good Very Good Indicator
Measurement
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Adults Condition Habitat Complexity | Frequency (BFW 0- (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key
10 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of 75% to 90% of >90% of <50% of
Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km
Habitat Complexity | Frequency (BFW 10- [ (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key
100 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of

streams/ IP-km
(>30% Pools;
>20% Riffles)

<50% of
streams/ IP-Km

50% to 74% of
streams/ IP-Km

75% to 90% of
streams/ IP-Km

>90% of
streams/ IP-Km

<50% of
streams/ IP-km

Habitat Complexity | Shelter Rating (>80 stream (>80 stream (>80 stream (>80 stream (>80 stream
average) average) average) average) average)
NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow
Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk
Hydrology Passage Flows

Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

Factor Score 35-
50

Passage at Mouth or

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

i i < - >90Y - >90Y -
Passage/Migration Confluence ;)(r:celsiilbljelim 74% of 1P-km 90% of 1P-km 90% of IP-km 90% of IP-km
<50% of IP-Km
50% of IP-Km to | 75% of IP-Km to
. . o . < N > 0, - 0, -
Passage/Migration | Physical Barriers :(r:celsiileIelim 74% of IP-km 90% of IP-km 90% of IP-km 100% of IP-km

40 - 54% Class 5

55-69% Class 5

35.05% Class 5

Current
Rating

H H H < 0, 0,
Rlparlan. Tree Diameter <39% Class 5 & & 6 across IP- & 6 2cross IP- >69% Class 5 & & 6 across IP-
Vegetation (North of SF Bay) 6 across IP-km 6 across IP-km
km km km
<699 i -799 i >80 i
Riparian Tree Diameter _GS.M ?ETSIW 70 .79{? D"en5|ty _8(.MJ ?ETSIW .
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined
g ¥ across IP-km across IP-km across IP-km
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Quantity &

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

<50% of IP-km

Fair

Fair

Fair

. O ) o : 16 IP-
Sediment D|str|byt|on of or <16'IP Iim 74% of IP-km 90% of IP-km >90% of IP-km or< 6.IP k*m
Spawning Gravels accessible accessible
Q)9
. <50% Response >0-80% >80% Response 50-80%
. Floodplain Response .
Velocity Refuge L Reach Reach Not Defined Response Reach
Connectivity L Reach - L
Connectivity L Connectivity Connectivity
Connectivity
. . Sublethal or No Acute or No !Ewdence of No Acute or
Water Quality Toxicity Acute A . Toxins or .
Chronic Chronic ; Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of = severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
>1 spawner
per IP-kmto < | low risk .
. low risk
<1 Spawner per  low risk spawner spawner densit
Size Viability Density IP-km (Spence spawner density per P ¥
. per Spence et al
etal 2012) density per Spence et al (2012)
Spence et al (2012)
(2012)
Flow Conditions NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow
Egas Condition Hvdrolo (Instantaneous Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk
g8 ¥ gy Condition) Factor Score Factor Score Factor Score Factor Score Factor Score 35-
>75 51-75 35-50 <35 50
NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow
Hvdrolo Redd Scour Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk
¥ &Y Factor Score Factor Score Factor Score Factor Score Factor Score 35-
>75 51-75 35-50 <35 50
>17% (0.85mm) = 15-17% 12-14% <12% (0.85mm) | 14.07%
Sediment Gravel Quality (Bulk) | and >30% (0.85mm) and (0.85mm) and and <30% (0.85mm) and
(6.4mm) <30% (6.4mm) | <30% (6.4mm) | (6.4mm) <30% (6.4mm)
<50% of 50% to 74% of | 75% to 90% of | >90% of 75% to 90% of
Gravel Qualit streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Sediment (Embeddeanss) (>50% stream (>50% stream (>50% stream (>50% stream (>50% stream
average scores  average scores | average scores | average scores | average scores
of 1&2) of 1&2) of 1&2) of 1&2) of 1&2)
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Summer
Rearing
Juveniles

Condition

Estuary/Lagoon Quality & Extent Impai.red/non- Impai.red. but Eaiﬁfirc:\r/\ing Unim.p.aired Impai.reo! but
functional functioning L Condition functioning
Condition
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key
Width 0-10 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
Large Wood <50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Frequency (Bankfull streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km
Habitat Complexity Width 10-100 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key
meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 89% of | >90% of 75% to 89% of
Percent Primary streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity Pools (>49% of pools (>49% of pools | (>49% of pools | (>49% of pools | (>49% of pools
are primary are primary are primary are primary are primary
pools) pools) pools) pools) pools)
<50% of 50% to 74% of 75% to 90% of >90% of <50% of
. . Pool/Riffle/Flatwater | streams/IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity ;
Ratio (>30% Pools; (>30% Pools; (>30% Pools; (>30% Pools; (>30% Pools;

>20% Riffles)

>20% Riffles)

>20% Riffles)

>20% Riffles)

>20% Riffles)

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)

Hydrology

Flow Conditions

NMTFS Flow
Protocol: Risk

NMTFS Flow
Protocol: Risk

NMTFS Flow
Protocol: Risk

NMFS Flow
Protocol: Risk

NMFS Flow
Protocol: Risk

(Baseflow) Factor Score Factor Score Factor Score Factor Score Factor Score 35-
>75 51-75 35-50 <35 50
Flow Conditions NMFS FIow. NMFS FIow. NMFS FIow. NMFS Flow. NMFS FIOW.
Hydrology (Instantaneous Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk
Condition) Factor Score Factor Score Factor Score Factor Score Factor Score 51-
>75 51-75 35-50 <35 75
Number, Condition >5 1.1-5 0.01-1 0.01-1
Hydrology and/or Magnitude of | Diversions/10 IP  Diversions/10 Diversions/10 0 Diversions Diversions/10
Diversions km IP km IP km IP-km

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

Coastal Multispecies Recovery Plan
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Fair

Fair
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<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

Passage/Migration | Physical Barriers or <16 IP-Km 74% of IP-km 90% of IP-km >90% of IP-km 100% of IP-km
accessible* ? ?
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Riparian Canoby Cover streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Vegetation Py (>70% average (>70% average | (>70% average | (>70% average | (>70% average
stream canopy) = stream canopy) | stream canopy) | stream canopy) | stream canopy)
40 - 54% Cl -69% Cl .05% Cl
Riparian Tree Diameter <39% Class 5 & 0-54%Class 5 | 55 -69% Class 5 >69% Class 5 & 35.05% Class 5
) & 6 across IP- & 6 across IP- & 6 across IP-
Vegetation (North of SF Bay) 6 across IP-km 6 across IP-km
km km km
< 0, H _ 0, H >, 0, H
Riparian Tree Diameter _GS.M’ ?ETSIW 70 .79f I?‘en5|ty _SC.M’ ?ETSIW .
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined
g Y across IP-km across IP-km across IP-km
<50% of 50% to 74% of | 75% to 90% of | >90% of 75% to 90% of

Sediment (Food

Gravel Quality

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-km
(>50% stream

Productivity) (Embeddedness)
average scores  average scores | average scores | average scores | average scores
of 1&2) of 1&2) of 1&2) of 1&2) of 1&2)
0, 0,
. Temperature <50% IP km >0 to 74% IP 7510 89% IP >90% IP km 27.27 IP-km
Water Quality (MWMT) (<20CcMwmT)  Km(<20C km (<20 C (<20 C MWMT) | (<20 C MWMT)
MWMT) MWMT)
. . Sublethal or No Acute or No !Ewdence of No Acute or
Water Quality Toxicity Acute K K Toxins or K
Chronic Chronic ; Chronic
Contaminants
<50% of 50% to 74% of 75% to 90% of >90% of 75% to 90% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of = severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
0.2-0.6 0.7-15 0.2-0.6
. - . . A . A
Size Viability Density <0.2 Fish/m~2 Fish/mA2 Fish/mA2 >1.5 Fish/m~2 Fish/mA2
-74% of 75-90% of
" . <50% of >0-74% o >-90% 0 >90% of 100% of
Viability Spatial Structure S Historical Historical . S
Historical Range Historical Range | Historical Range
Range Range

Coastal Multispecies Recovery Plan
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Winter Rearing
Juveniles

Condition

<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key
Width 0-10 meters) | Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
Large Wood <50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Frequency (Bankfull streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km
Habitat Complexity Width 10-100 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key
meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of 75% to 90% of >90% of <50% of
) : Pool/Riffle/Flatwater | streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity .
Ratio (>30% Pools; (>30% Pools; (>30% Pools; (>30% Pools; (>30% Pools;

>20% Riffles)

>20% Riffles)

>20% Riffles)

>20% Riffles)

>20% Riffles)

Habitat Complexity

Shelter Rating

<50% of
streams/ IP-Km
(>80 stream

50% to 74% of
streams/ IP-Km
(>80 stream

75% to 90% of
streams/ IP-Km
(>80 stream

>90% of
streams/ IP-Km
(>80 stream

<50% of
streams/ IP-Km
(>80 stream

average) average) average) average) average)
<50% of IP-Km
50% of IP-Km to | 75% of IP-Km to
. . . B . 1 N 0, - 1 0, -
Passage/Migration | Physical Barriers gz;sii:::elim 74% of IP-km 90% of IP-km >90% of IP-km 00% of IP-km

40 - 54% Class 5

55-69% Class 5

35.05% Class 5

H 1 H S 0, > 0,
Rlparlan. Tree Diameter 39% Class 5 & & 6 across IP- & 6 across IP- 69% Class 5 & & 6 across IP-
Vegetation (North of SF Bay) 6 across IP-km 6 across IP-km
km km km

<699 i -799 i >80 i
Riparian Tree Diameter _69/; ?eTSIty 70 .79{: D"en5|ty _8(.% ?eTSIty ]
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined

across IP-km across IP-km across IP-km

<50% of 50% to 74% of | 75% to 90% of | >90% of 75% to 90% of

Sediment (Food

Gravel Quality

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-km
(>50% stream

Productivity) (Embeddedness)
average scores  average scores | average scores | average scores | average scores
of 1&2) of 1&2) of 1&2) of 1&2) of 1 &2)
Q)9
. <50% Response >0-80% >80% Response 50-80%
. Floodplain Response .
Velocity Refuge . Reach Reach Not Defined Response Reach
Connectivity L Reach . .
Connectivity L Connectivity Connectivity
Connectivity
. - Sublethal or No Acute or No !Ewdence of No Acute or
Water Quality Toxicity Acute K K Toxins or K
Chronic Chronic . Chronic
Contaminants
Bear River
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<50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km
Water Quality Turbidity maintains maintains maintains maintains maintains Fair
severity score of = severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
) . Properly . . .
Smolts Condition Estuary/Lagoon Quality & Extent Impal.red/non— Impal.req but Functioning Unlm.p_alred Impal.red. but Fair
functional functioning - Condition functioning
Condition
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
) . . streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity | Shelter Rating (>80 stream (>80 stream (>80 stream (>80 stream (>80 stream
average) average) average) average) average)
Number, Condition >5 1.1-5 0.01-1 0.01-1
Hydrology and/or Magnitude of | Diversions/10 IP = Diversions/10 Diversions/10 0 Diversions Diversions/10
Diversions km IP km IP km IP-km
NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow
Hydrology Passage Flows Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk
Factor Score Factor Score Factor Score Factor Score Factor Score 35-
>75 51-75 35-50 <35 50
<50% of IP-Km o o
Passage/Migration EZ:‘?E:nacteMOUth " lor <16 IP-km 32;: g; :E::nr: to ;(5)12 2; :E:E:: 0| 290% of IP-km | >90% of IP-km
accessible*
Smoltification Temperature <50% IP-Km (>6  50-74% IP-Km 75-90% IP-Km >90% IP-Km (>6 | 50-74% IP-km Fair
and <14 C) (>6and<14C) | (>6and<14C) [ and<14C) (>6 and <14 C)
. . Sublethal or No Acute or No !Ewdence of No Acute or
Water Quality Toxicity Acute K X Toxins or K
Chronic Chronic . Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Water Quality Turbidity maintains maintains maintains maintains maintains Fair
severity score of = severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
Smolt Smolt Smolt Smolt
abundance abundance abundance
. . abundance to .
which produces = which produces which produces
Size Viability Abundance high risk moderate risk pr(la(duce low moderate risk Fair
spawner density = spawner gzn;:jv;;‘fr spawner density
per Spence density per Spence (2008) per Spence
(2008) Spence (2008) P (2008)
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Watershed
Processes

Landscape
Context

>10% of 7-10% of 3-6% of <3% of 0.08% of
. Watershed in Watershed in Watershed in Watershed in Watershed in

Hydrology Impervious Surfaces . . . ) .

Impervious Impervious Impervious Impervious Impervious

Surfaces Surfaces Surfaces Surfaces Surfaces

>30% of 20-30% of 10-19% of <10% of 0% of
Landscape Patterns | Agriculture Watershed in Watershed in Watershed in Watershed in Watershed in

Agriculture Agriculture Agriculture Agriculture Agriculture

>35% of 26-35% of 25-15% of <15% of 18.12% of

Landscape Patterns

Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

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

<25% Intact

25-50% Intact

51-74% Intact

>75% Intact

<25% Intact

Riparian . " Historical Historical Historical Historical Historical
. Species Composition . . . . .
Vegetation Species Species Species Species Species
Composition Composition Composition Composition Composition
. . 2.5t03 16to2.4 <16 4.73
>
'?'(::r:r:eonri Road Density '\:“l;/llles/Square Miles/Square Miles/Square Miles/Square Miles/Square
P Mile Mile Mile Mile
. . . <0. .
sediment streamside Road >1 Miles/Square Ic\)ll-ir)lgs/: uare f\)llillgsc.)/cs) ZLare l\/cl)ilis/s uare 2Mi7IZs/S uare
Transport Density (100 m) Mile q q q q

Mile

Mile

Mile

Mile
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NC Steelhead Bear River CAP Threat Results

Threats Across Targets

Adults

Eggs

Summer Rearing
Juveniles

Winter Rearing
Juveniles

Smolts

Watershed
Processes

Project-specific-threats

1 | Agriculture

2 Channel Modification

3 Disease, Predation and Competition
Fire, Fuel Management and Fire

4 Suppression

5 | Fishing and Collecting

6 Hatcheries and Aquaculture

7 Livestock Farming and Ranching

8 | Logging and Wood Harvesting

9 Mining

10 | Recreational Areas and Activities
Residential and Commercial

11 | Development

12 | Roads and Railroads

13 | Severe Weather Patterns

14 | Water Diversion and Impoundments

Coastal Multispecies Recovery Plan
Vol. Ill, Northern California Steelhead

3

Bear River

4

Overall Threat Rank
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Bear River, Northern California Steelhead (Northern Coastal) Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action ID Level Threat Action Description Number | (Years) Recovery Partner Comment

BearR-NCSW- Address the present or threatened destruction, modification, or curtailment of

1.1 Objective Estuary the species habitat or range

BearR-NCSW- |Recovery

1.1.1 Action Estuary Increase quality and extent of estuarine habitat

BearR-NCSW-

1.1.1.1 Action Step Estuary Study estuarine habitat suitability and utilization for rearing salmonids. 3 10 CDFW

BearR-NCSW- Floodplain Address the present or threatened destruction, modification, or curtailment of

2.1 Objective Connectivity |the species habitat or range

BearR-NCSW- [Recovery Floodplain

211 Action Connectivity Rehabilitate and enhance floodplain connectivity

BearR-NCSW- Floodplain Assess habitat and develop a plan to restore the historic floodplain through

2.1.1.1 Action Step Connectivity reconnection of sidechannels and offchannel habitat. 2 5 CDFW, NMFS

BearR-NCSW- Floodplain CDFW, NMFS, NOAA RC, Private

21.1.2 Action Step Connectivity Place instream structures, guided by nent results. 2 10 Landowners, RCD

BearR-NCSW-

3.1 Objective Hydrology Address the inadequacy of existing regulatory mechanisms

BearR-NCSW- |Recovery

3.1.1 Action Hydrology Improve flow conditions (baseflow conditions)

BearR-NCSW- Ensure sub-division of existing parcels does not result in increased water demand

3.1.1.1 Action Step Hydrology during low-flow season. 2 10 Counties, SWRCB

BearR-NCSW- Habitat Address the present or threatened destruction, modification, or curtailment of

6.1 Objective Complexity the species habitat or range

BearR-NCSW- |Recovery Habitat

6.1.1 Action Complexity Improve frequency of primary pools, LWD, and shelters

BearR-NCSW- Habitat Encourage retention and recruitment of large woody debris to maintain current stream Humboldt Redwood Company, Private

6.1.1.1 Action Step Complexity complexity, pool frequency, and depth. 2 50 Landowners

BearR-NCSW- |Recovery Habitat

6.1.2 Action Complexity Increase large wood frequency

BearR-NCSW- Habitat Assess habitat to determine beneficial locations and amount of instream structure CDFW, Humboldt Redwood Company,

6.1.2.1 Action Step Complexity needed. 3 10 NMFS

BearR-NCSW- Habitat CDFW, Humboldt Redwood Company,

6.1.2.2 Action Step Complexity Place instream structures, guided by assessment results. 2 20 NMFS

BearR-NCSW- [Recovery Habitat

6.1.3 Action Complexity Improve shelter

BearR-NCSW- Habitat Develop tributary pool and shelter projects with cooperative landowners to enhance

6.1.3.1 Action Step Complexity presmolt and smolt survival 2 20 CDFW, NMFS, Private Landowners, RCD

BearR-NCSW- Address the present or threatened destruction, modification, or curtailment of

7.1 Objective Riparian the species habitat or range

BearR-NCSW- |Recovery

7.1.1 Action Riparian Improve riparian conditions

BearR-NCSW-

7.1.1.1 Action Step Riparian Conserve and manage forestlands for older forest stages. 3 100 Humboldt Redwood Company Focus on High IP subwatersheds.
CDFW, Humboldt Redwood Company,

BearR-NCSW- NMFS, NOAA RC, Private Landowners,

7.1.1.2 Action Step Riparian Plant native vegetation to promote streamside shade. 2 20 RCD

BearR-NCSW-

7.2 Objective Riparian Address the inadequacy of existing regulatory mechanisms

BearR-NCSW- |Recovery

7.2.1 Action Riparian Improve riparian conditions

BearR-NCSW-

7.2.1.1 Action Step Riparian Reduce detrimental environmental impacts of conversion of TPZ land to other uses. 2 10 NMFS, Calfire, BOF

BearR-NCSW-

7.2.1.2 Action Step Riparian Work with Calfire and BOF to minimize the number of conversions per landowner 2 10 NMFS, Calfire, BOF

BearR-NCSW-

7.2.1.3 Action Step Riparian Institute environmental review as part of TPZ conversions 2 10 Calfire, BOF

BearR-NCSW-

7.2.14 Action Step Riparian Work to ensure effects of activities on converted areas are minimized. 2 10 NMFS, Calfire, BOF

BearR-NCSW- Address the present or threatened destruction, modification, or curtailment of

8.1 Objective Sediment the species habitat or range

BearR-NCSW- |Recovery

8.1.1 Action Sediment Improve instream gravel guality

Coastal Multispecies Recovery Plan Bear River 128
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Bear River, Northern California Steelhead (Northern Coastal) Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action ID Level Threat Action Description Number | (Years) Recovery Partner Comment

BearR-NCSW- Humboldt Redwood Company, Private
8.1.1.1 Action Step Sediment Inventory sediment sources, and prioritize for treatment. 3 5 Landowners, RCD
BearR-NCSW- Humboldt Redwood Company, Private
8.1.1.2 Action Step Sediment Treat priority sediment source sites, guided by plan. 3 20 Landowners, RCD
BearR-NCSW- Address other natural or manmade factors affecting the species' continued
11.1 Objective Viability existence
BearR-NCSW- |Recovery
11.1.1 Action Viability Increase density, abundance, spatial structure, and diversity
BearR-NCSW- Conduct comprehensive monitoring to measure indicators for spawning and rearing
11.1.1.1 Action Step Viability habitat. 3 10 CDFW, NMFS
BearR-NCSW- Fishing/Collect|Address the overutilization for commercial, recreational, scientific or
16.1 Objective ing educational purposes
BearR-NCSW- [Recovery Fishing/Collecti [Prevent or minimize reduced density, abundance, and diversity based on the
16.1.1 Action ng biological recovery criteria
BearR-NCSW- Fishing/Collecti |Determine impacts of fisheries management on salmonids in terms of VSP
16.1.1.1 Action Step ng parameters. 3 25 CDFW, NMFS
BearR-NCSW- Fishing/Collecti |If actual fishing impacts exceed levels consistent with recovery, modify management
16.1.1.2 Action Step ng so that levels are consistent with recovery. 3 5 CDFW, NMFS

Determine impacts of scientific collection on salmonids in terms of VSP parameters
BearR-NCSW- Fishing/Collecti [and determine if scientific collection authorizations exceed impacts consistent with
16.1.1.3 Action Step ng recovery. 3 5 CDFW, NMFS
BearR-NCSW- Fishing/Collecti |Annually estimate the commercial and recreational fisheries bycatch and mortality
16.1.1.4 Action Step ng rate for salmonids. 3 55 CDFW, NMFS
BearR-NCSW- Address the present or threatened destruction, modification, or curtailment of
18.1 Objective Livestock the species habitat or range
BearR-NCSW- [Recovery Prevent or minimize impairment to instream substrate/food productivity (impaired
18.1.1 Action Livestock gravel quality and quantity)
BearR-NCSW- Assess grazing impact on sediment delivery and identify opportunities for
18.1.1.1 Action Step Livestock improvement. 3 15 Private Landowners, RCD Focus on High IP subwatersheds.
BearR-NCSW- |Recovery
18.1.2 Action Livestock Prevent or minimize adverse alterations to riparian species composition and structure
BearR-NCSW-
18.1.2.1 Action Step Livestock Plant vegetation to stabilize streambank. 3 20 CDFW, NRCS, Private Landowners, RCD
BearR-NCSW-
18.1.2.2 Action Step Livestock Fence livestock out of riparian zones. 2 25 Private Landowners, RCD
BearR-NCSW- |Recovery
18.1.3 Action Livestock Prevent or minimize impairment to water guality (e.g. turbidity, suspended sediment)
BearR-NCSW-
18.1.3.1 Action Step Livestock Remove instream livestock watering sources. 3 25 NRCS, Private Landowners, RCD
BearR-NCSW-
18.2 Objective Livestock Address the inadequacy of existing regulatory mechanisms
BearR-NCSW- |Recovery Prevent or minimize impairment to instream habitat complexity (reduced large wood
18.2.1 Action Livestock and/or shelter)
BearR-NCSW- Develop grazing management plan to reduce impacts of grazing on riparian and CDFW, NMFS, NRCS, Private
18.2.1.1 Action Step Livestock instream habitat. 3 10 Landowners, RCD Focus on High IP subwatersheds.
BearR-NCSW- Address the present or threatened destruction, modification, or curtailment of
19.1 Objective Logging the species habitat or range
BearR-NCSW- |Recovery Prevent or minimize impairment to habitat complexity (reduced large wood and/or
19.1.1 Action Logging shelter)
BearR-NCSW- Encourage coordination of LWD placement projects in streams (as necessary) as
19.1.1.1 Action Step Logging part of logging operations. 2 50 Humboldt Redwood Company
BearR-NCSW- Encourage low impact timber harvest techniques such as full-suspension cable
19.1.1.2 Action Step Logging yarding (to improve canopy cover; reduce sediment input, etc.). 3 50 Humboldt Redwood Company

Work with California BOF, CalFire, CDFW, professional organizations and

landowners to protect forest lands from conversion, promote sustainable forestry
BearR-NCSW- practices and provide landowner incentives for growing late seral forests in riparian
19.1.1.3 Action Step Logging areas and conducting restoration actions. 2 25 Humboldt Redwood Company

All roads, landings, and skid trails associated with timber operations should, to the
BearR-NCSW- maximum extent practicable, be hydrologically disconnected to prevent sediment
19.1.1.4 Action Step Logging runoff and delivery to streams. 3 50 Humboldt Redwood Company
BearR-NCSW- Roads/Railroa [Address the present or threatened destruction, modification, or curtailment of
23.1 Objective ds habitat or range
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Bear River, Northern California Steelhead (Northern Coastal) Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action ID Level Threat Action Description Number | (Years) Recovery Partner Comment

BearR-NCSW- [Recovery Roads/Railroad [Prevent or minimize alterations to sediment transport (road condition/density, dams,
23.1.1 Action S etc.)
BearR-NCSW- Roads/Railroad |Assess and prioritize road-stream connection, and identify appropriate treatment to Humboldt Redwood Company, Private
23.1.1.1 Action Step S reduce delivery of sediment to streams. 3 5 Landowners, RCD
BearR-NCSW- Roads/Railroad Humboldt Redwood Company, Private
23.1.1.2 Action Step S Decommission roads, guided by nent. 3 20 Landowners, RCD
BearR-NCSW- Roads/Railroad Humboldt Redwood Company, Private
23.1.1.3 Action Step S Upgrade roads, guided by assessment. 3 15 Landowners, RCD
BearR-NCSW- Roads/Railroad Humboldt Redwood Company, Private
23.1.1.4 Action Step S Maintain roads, guided by nent. 3 20 Landowners
BearR-NCSW- Roads/Railroa
23.2 Objective ds Address the inadequacy of existing regulatory mechanisms
BearR-NCSW- |Recovery Roads/Railroad |Prevent or minimize alterations to sediment transport (road condition/density, dams,
23.2.1 Action S etc.)
BearR-NCSW- Roads/Railroad [Develop grading ordinance for maintenance and building of private roads that Humboldt Redwood Company, Humboldt
23.2.1.1 Action Step S minimizes the effects to salmonids. 3 10 County, RCD

Severe
BearR-NCSW- Weather Address other natural or manmade factors affecting the species' continued
24.1 Objective Patterns existence

Severe
BearR-NCSW- |Recovery Weather Prevent or minimize impairment to instream habitat complexity (reduced large wood
24.1.1 Action Patterns and/or shelter)

Severe
BearR-NCSW- Weather Coordinate protection measures and develop rules for augmenting water supplies Humboldt Redwood Company, Private
24.1.1.1 Action Step Patterns and mitigating the effects of drought on salmonids. 3 20 Landowners

Design habitat restoration projects to account for long-term changes including sea

Severe level rise, flooding frequency and loss of sediment, by increasing resiliency of existing
BearR-NCSW- Weather habitat types and facilitating upstream passage (California State Coastal Humboldt Redwood Company, NRCS,
24.1.1.2 Action Step Patterns Conservancy et al. 2010). 3 50 Private Landowners, RCD

Water
BearR-NCSW- Diversion/ Address the present or threatened destruction, modification, or curtailment of
25.1 Objective Impoundment [the species habitat or range

Water
BearR-NCSW- |Recovery Diversion/
25.1.1 Action Impoundment __[Prevent or minimize impairment to stream hydrology (impaired water flow)

Water
BearR-NCSW- Diversion/ Identify alternative water sources, storage means, or seasonal withdrawal restrictions
25.1.1.1 Action Step Impoundment _|to increase streamflow during low flow periods. 2 20 Private Landowners, RCD

Water
BearR-NCSW- Diversion/
25.1.1.2 Action Step Impoundment _ [Provide education and training on conserving water while diverting. 2 20 Private Landowners, RCD

Water
BearR-NCSW- Diversion/ Provide incentives to landowners to reduce water consumption during low flow
25.1.1.3 Action Step Impoundment  |periods. 2 20 Private Landowners, RCD
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Humboldt Bay Tributaries Population

NC Steelhead Winter-Run
e Role within DPS: Functionally Independent Population
e Diversity Stratum: Northern Coastal
e Spawner Abundance Target: 4,100 adults
e Current Intrinsic Potential: 203.4 IP-km

For information regarding CC Chinook salmon and SONCC coho salmon for this watershed,
please see the CC Chinook salmon volume of this recovery plan and the SONCC coho salmon

recovery plan (http://www.westcoast.fisheries.noaa.gov/).

Abundance and Distribution

The Humboldt Bay watershed drains approximately 433 square kilometers, with a majority of
this occurring in the major spawning tributaries of Jacoby Creek, Freshwater Creek, Salmon
Creek, and Elk River. Because population data collection in the Humboldt Bay watershed is
limited, abundance of the steelhead population is inferred from the trends observed in

Freshwater Creek.

In Freshwater Creek, the number of adult steelhead returns shows no statistically significant
trend from 2000 through 2014 (Ricker and Anderson 2014). Return estimates have ranged from
a high of 432 adults in 2003-2004 to a low of 51 adults in 2008-2009 (Ricker and Anderson 2014).
The adult steelhead escapement in Freshwater Creek over the three most recent years was
estimated to be 108 + 35 (95% C.I.) in 2011-12, 149 + 60 (95% C.1.) in 2012-2013, and 127 + 54 (955
C.I) in 2013-2014 (Moore et al. 2012). Spatial distribution of juvenile steelhead in Humboldt Bay
tributaries is less than the historic extent; however, recent habitat restoration monitoring in the
lower portions of tributaries (e.g., Wood Creek; Salmon Creek; Jacoby Creek) has revealed they

will distribute to new habitat when made available.

History of Land Use

Vegetation in the upper watershed of the Humboldt Bay Tributaries population area was
historically coniferous forest, dominated by coast redwood. Douglas-fir and tanoak occur in
association with redwood, and other forest trees include grand fir, Sitka spruce, western red
cedar, western hemlock, and red alder in riparian areas. Historic riparian canopy cover was likely
high, and large wood was abundant in streams. Sediment delivery, storage, and transport
processes within the streams were a function of the geology, climate, and channel morphology

(Doughty 2003). Prior to the 1800s, the historic salmon habitat in the population area was largely
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unaffected by anthropogenic land use. After 1800, European settlement, land use, and resource
extraction influenced landscape processes, which resulted in decreased quality, quantity, and
accessibility of habitat for salmon adult spawning and juvenile rearing (Beechie et al. 2003).

Harvest of old growth trees began in the 1860s with concomitant building of railroads linking the
forests to the mills on the Humboldt Bay waterfront. Timber harvest practices that degraded
aquatic habitat included: (1) clear cuts that altered the hydrology and increased sediment
delivery to the watercourse; (2) loss of riparian floodplain to harvest and road construction; (3)
use of tributary stream channels as haul roads; (4) steam donkey dragging of logs within stream
channels; and (5) use of larger stream channels for log transport and splash-dams. Several
periods of timber harvest have occurred in the Humboldt Bay watershed; initially harvesting the
easily accessible timber from 1860 to 1910, and then subsequent harvesting higher in the
watershed. In the 1800s, a common road building practice for road-stream crossings was a
“Humboldt” log crossing, where organic debris was pushed into the stream and buried with soil.
The use of Humboldt crossings, instead of culverts or bridges, continued into the 1970s and

created a persistent source of sediment delivery to watercourses (HBWAC 2005).

Current Resources and Land Management

Numerous community-based organizations are engaged in salmonid, watershed, and ecosystem
restoration activities, which are distributed across public, private and tribal lands in the
Humboldt Bay watershed. The local history of restoration, existing patterns of land ownership
and settlement, the presence and engagement of numerous Federal and state public lands
management agencies as well as regulatory agencies, and the robust civic culture and community
relationships is vital for recovery of Humboldt Bay salmonid populations (Baker and Quinn-
Davidson 2011).

Humboldt Bay is an important commercial and recreational shellfish growing area, as well as
deep-water port. Land ownership within the coastal zone, which includes the tidelands and
submerged lands of Humboldt Bay to mean higher high water (MHHW) and surrounding lands
from MHHW inland to the California Coastal Zone Boundary, is both private and public.
Management of the submerged lands and historic tidelands in Humboldt Bay is primarily the
responsibility of the Humboldt Bay Harbor, Recreation, and Conservation District (HBHRCD).
The HBHRCD was established in 1970 to manage Humboldt Bay for the promotion of commerce,
navigation, fisheries, recreation, the protection of natural resources, and to acquire, construct,
maintain, operate, develop, and regulate harbor activities. In addition to the HBHRCD,
numerous districts, city, county, state and Federal entities have ownership and regulatory

jurisdiction over land use activities in the coastal zone (HBHRCD 2007).
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Currently in the upper tributary watersheds of Humboldt Bay, the dominant land use is timber
production and harvest. The majority of land in the upper Humboldt Bay watershed is privately
owned by two commercial timber companies, Humboldt Redwood Company (Freshwater Creek,
Elk River, and Salmon Creek) and Green Diamond Resource Company (Jacoby Creek, Elk River,
Salmon Creek). Approximately 24 square miles (15,400 acres), or 77% of the Freshwater Creek
watershed, is owned and managed for timber by Humboldt Redwood Company (Domoni Glass
Watershed Professionals Network 2003). The dominant land use in the middle and lower
portions of the Humboldt Bay watershed are agriculture, urban, residential, and industrial
development. Agricultural land is used primarily for livestock grazing and hay production.
Urban, residential, and industrial land use are concentrated in the city of Arcata (population
16,651), the city of Eureka (population 26,128), and in five smaller communities near Humboldt
Bay, with a total population of approximately 70,000 (HBWAC 2005). There is currently more
residential development in the Jacoby Creek and Freshwater Creek watersheds than in the Elk

River or Salmon Creek watersheds.

Outside of incorporated municipalities, there is limited public ownership of land within the
Humboldt Bay watershed. The few exceptions are as follows. The City of Arcata owns and
manages a 2,100 acre community forest which includes a demonstration forest in the Jacoby Creek
watershed. The California Department of Fish and Wildlife (CDFW) manages five wildlife areas
(Mad River Slough 587 acres; Fay Slough 484 acres; Elk River 2,131 acres; and South Spit 598
acres). The U.S. Fish and Wildlife Service manages the approximately 4,000 acres of the Humboldt
Bay National Wildlife Refuge, with holdings in both the north and south bay areas. Humboldt
County manages a small park which includes a seasonal impoundment and associated fish ladder
in Freshwater Creek. The Headwaters Forest Reserve, public land managed jointly by the Bureau
of Land management and CDFW, includes nearly 7,500 acres of redwood and Douglas-fir forests
and protects stream systems that provide habitat for steelhead in South Fork Elk River and

Salmon Creek.

Numerous water quality, land use, resource management, and habitat conservation related
planning documents specific to Humboldt Bay and its watershed have been prepared (see list
below). Local community land use plans (Arcata, Eureka, and Humboldt County) provide
direction for future growth and development, express community values and goals, and portray
the community's vision of the future. These plans contain measures (e.g., zoning ordinances)
designed to protect aquatic habitat by controlling watershed erosion and by maintaining instream
flows and enhancing riparian habitat. These plans strive to integrate the incorporated and

unincorporated areas within the Humboldt Bay watershed.

Coastal Multispecies Recovery Plan Humboldt Bay Tributaries 133
Vol. lll, Northern California Steelhead



e US. Bureau of Land Management and California Department of Fish and Game,
Headwaters Forest Reserve Resource Management Plan (USBLM and CDFG 2004);

e  U.S Fish and Wildlife Service Humboldt Bay National Wildlife Refuge Comprehensive
Conservation Plan (USFWS 2009);

e  Humboldt Bay Harbor, Recreation and Conservation District Humboldt Bay Management
Plan (HBHRCD 2007);

e  Humboldt County General Plan Update (ongoing);

e  City of Eureka General Land Use Plan (City of Eureka 1997); and

e  City of Arcata General Plan 2020 (City of Arcata 2008).

Aside from Federal land management agency and HBHRCD plans, numerous regulatory
mechanisms are designed to protect aquatic habitat in the Humboldt Bay watershed. The
National Marine Fisheries Service has issued long-term (50-year) section 10(a)(1)(B) Incidental
Take Permits for the activities and associated habitat conservation plans for two commercial
timber companies in the Humboldt Bay watersheds. Within the State of California, the California
Department of Forestry and Fire Protection, the State Board of Forestry and Fire Protection, and
the California Environmental Protection Agency have regulatory mechanisms in place or in
development to reduce sediment impairment to aquatic habitat from land-based activities in the
Humboldt Bay watershed. The North Coast Regional Water Quality Control Board (Regional
Water Board) and the U.S. Environmental Protection Agency (EPA) have listed the Freshwater
Creek watershed and Elk River watershed under the Clean Water Act Section 303(d) as sediment
impaired waterbodies. A program has been developed to recover waterbodies listed under Clean
Water Act Section 303(d) via the establishment of Total Maximum Daily Loads (TMDL). The
Regional Water Board staff is in the process of establishing TMDLs for sediment in the Freshwater
Creek and Elk River watersheds. The goal of the TMDL program is to restore and maintain the
sediment impaired beneficial uses of water of Freshwater Creek and Elk River and their
tributaries. Regulatory mechanisms affecting private lands in the Humboldt Bay watershed

include:

e  Humboldt Redwood Company Habitat Conservation Plan (HRC 2012);

e  Green Diamond Resource Company Habitat Conservation Plan (GDRC 2006);

e  (alifornia Department of Forestry and Fire Protection and California Department of Fish
and Game Anadromous Salmonid Protection Rules (CDFFI? and CDFG 2010);

e North Coast Integrated Regional Water Management Plan (NCRP 2007); and

e  (California State Water Resources Control Board and California Environmental Protection
Agency. Water Quality Control Plan for Enclosed Bays and Estuaries. Part 1. Sediment
Quality (CSWRCB and CEPA 2009).

Coastal Multispecies Recovery Plan Humboldt Bay Tributaries 134
Vol. lll, Northern California Steelhead



Local stakeholders have been proactive in both developing salmonid conservation and habitat
restoration plans, strategically coordinating funding and implementation of projects and taking
an ecosystem approach to potential effects of sea level rise and climate change:

e  Humboldt Bay Watershed Salmon and Steelhead Conservation Plan (HBWAC 2005);

e North Coast Anadromous Salmonid Conservation Assessment (Tussing and Wingo-
Tussing 2005);

e  Humboldt Bay Ecosystem-Based Management Program (HBHRCD 2007);

e  Humboldt Bay Initiative: Adaptive Management in a Changing World (Schlosser et al.
2009);

e  (California Pacific Coast Joint Venture Coastal Northern California Component Strategic
Plan (CPCJV 2004); and

e  The Humboldt Bay and Eel River Estuary Benthic Habitat Project (Schlosser and Eicher
2012).

Many completed restoration projects have leveraged opportunities on public lands, as well as
provided incentives for participation by private landowners. For example, the City of Arcata
Baylands and McDaniel Slough Restoration and Enhancement Projects restored and enhanced
wetland, riparian and stream habitat adjacent to the Humboldt Bay National Wildlife Refuge, the
Arcata Marsh and Wildlife Sanctuary, the Mad River Slough Wildlife Area and Jacoby Creek
Land Trust holdings, thereby establishing a continuous, protected habitat area of over 1,300 acres.
The Humboldt Bay Initiative (Schlosser et al. 2009) identified the need for: (1) a non-profit Coastal
Ecosystem Institute of Northern California (CEINC), now established; and (2) a proactive,
coordinated response to shoreline and hydrologic changes, and the resulting shifts in
land use, human communities, species and habitats due to climate change. In 2013, the
CEINC along with the HBHRCD, convened an Adaptation Planning Working Group to begin

preparation of a sea level rise adaptation plan for Humboldt Bay.

Salmonid Viability and Watershed Conditions

The following indicators are rated “Poor” for this NC steelhead population: numbers of
spawners, water quality (turbidity), hydrology (redd scour), gravel quality, and habitat
complexity (large wood frequency, percent primary pools). Landscape-level land use (timber
harvest, urbanization, and road density) has affected watershed hydrology and sediment
transport.
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Current Conditions
The following discussion focuses on those conditions that are rated Fair or Poor as a result of
our CAP viability analysis. The Humboldt Bay CAP Viability Table results are provided below.

Recovery strategies will focus on improving these conditions.

Viability: Density, Abundance, and Spatial Structure

Relative to historic numbers and recovery targets, the numbers of spawning adults are low in the
Humboldt Bay population leading to an overall rating of Fair. Low numbers of juveniles and
reduced density of summer-rearing juvenile steelhead suggest that the watershed is not
functioning properly. The current spatial distribution of juvenile steelhead is believed to be less
than 50 percent of historic distribution. Expression of known diverse life history outmigration
and rearing strategies of juvenile salmonids are limited by the quantity and quality of both
freshwater and estuarine habitat.

Landscape Patterns: Agriculture, Timber Harvest and Urbanization

The Landscape Patterns conditions have an overall rating of Fair. Clearing of vegetation has
increased surface runoff, and over-harvest of riparian vegetation has caused a consequent
decrease in both the downed large wood and the amount of future potential large wood. Relative
to hydrologic function, reduction in large woody debris decreases in-channel sediment storage,
reduces channel roughness, and reduces the ability of the stream to attenuate peak flows. Inboard
ditches collect and channelize surface runoff and subsurface flows, then efficiently route
sediment and other pollutants present in the water to streams, resulting in higher, earlier, and
more frequent peak flows. Increased peak flow may increase the frequency of channel bed
mobilization, increasing the probability of redd scour and disturbance of alevins in redds, as well

as displacing over-wintering juveniles.

Altered Sediment Transport: Road Condition and Density

Sediment Transport from road conditions have an overall rating of Poor for watershed processes.
The Humboldt Bay watersheds are comprised of moderately unstable geologic composition.
There were very large stressing storms in the late 1990s following a high level of logging
operations. These storms, combined with poor landing and stream crossing locations and poor
road construction practices caused sediment problems. Specifically, large storms between 1993
and 1997 routed stored sediment from lower order tributary watersheds down to the low gradient
storage reaches and caused significant amounts of landsliding associated with old roads and

landings, transporting considerable volumes of sediment downstream.
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Increased sediment delivery has filled pools, widened channels, and simplified stream habitat
throughout the Humboldt Bay watershed, including the tidally influenced habitats and the
estuary.

Habitat Complexity: Large Wood and Shelter

Habitat Complexity: large wood and shelter has a Poor rating for winter rearing juveniles. Large
woody debris originating from adjacent riparian forests is a form of cover in many streams, and
its importance within pools is widely recognized (Bisson et al. 1987; Holtby 1988). Large riparian
trees that fall into streams and rivers contribute to a range of habitat types. In particular, large
diameter conifer trees support a variety of habitats through their unique ability to enhance
channel scouring, improve velocity heterogeneity, and trap coarse sediments. Habitat diversity
is essential to steelhead growth and survival because scour pools provide cover from predators
and a high flow refugia during winter. In addition, the substrate and velocity enhancements

improve spawning and rearing habitat quality.

Habitat Complexity: Percent Primary Pools and Pool/Riffle Ratios/Flatwater Ratios

Habitat Complexity; percent primary pools and pool/riffle ratios/flatwater ratio have an overall
Fair rating for winter rearing juveniles. Jacoby Creek, Freshwater Creek, and Elk River have been
listed by the North Coast Regional Water Quality Control Board (NCRWQCB) and the U.S.
Environmental Protection Agency (USEPA) as sediment impaired under the Clean Water Act
Section 303(d). Excessive fine sediment can result in poor spawning habitat for adults, suffocate
eggs, reduce velocity refugia for winter rearing juveniles, and reduce the productivity of food
organisms for winter- and summer-rearing juveniles. Accelerated delivery of sediment to
Humboldt Bay tributaries from roads and historic timber harvest activities have resulted in
aggraded channels and shallow pools. This lack of complex overwintering habitat throughout

much of the system may be a major factor in the population decline of Chinook salmon.

Velocity Refuge: Floodplain Connectivity

Velocity Refuge has a rating of Fair for winter rearing juveniles. The primary indicator for this
habitat attribute is availability and abundance of velocity refuge during high flows. Velocity
refugia are provided by physical features (e.g., pools, large wood) discussed previously, as well
as access to and quality of floodplain habitat. Lack of backwater pools along the freshwater

channel margins reduces overwintering refugia from high flows

Riparian Vegetation: Composition, Cover & Tree Diameter
Riparian Vegetation has a rating of Poor for summer rearing juveniles. Clearing of riparian
forests is one factor that alters recruitment of large woody debris to streams (another being

harvest of unstable or potentially unstable slopes), subsequently altering sediment transport and
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storage, deposition and storage of sediment, bed roughness, interaction between the channel and
tfloodplain, channel habitat characteristics including pool habitat (spacing, area, and depth) both
in freshwater and tidally influenced habitats. Riparian vegetation also provides: (1) shade, which
influences water temperature; (2) nutrients and organic material (leaves, insects); and (3) bank
stabilization. The composition of the prey community is a factor in habitat use, for example, a
study conducted in the Freshwater Creek watershed in 2004 (Cummins et al. 2005) found that
greater numbers of juvenile salmon were present where the system was heterotrophic, relying on

riparian inputs of energy.

Water Quality: Turbidity or Toxicity

The condition of turbidity has a Poor rating for adults and winter-rearing juveniles. Increased
suspension of sediments, and resultant increased turbidity, can cause avoidance responses, and
physical damage to gills of juveniles, smolts and adults, as well as reduced feeding and growth
rates of juveniles and smolts. High levels of fine sediment and embeddedness can also reduce
the feeding success, and ultimately growth of 0+ and 1+ fish, because extended periods of high
turbidity reduce visibility of prey as well as the type of invertebrate prey available. Epibenthic
grazer and predator taxa of benthic macroinvertebrates, an important food source for salmonids,
are limited or non-existent in channels with high levels of sedimentation. Nutrient loading from
septic tank overflow, runoff from grazing lands, and reduced riparian vegetation, contribute to

impaired water quality.

Estuary: Impaired Quality and Extent

The condition of the Estuary is rated Fair for juveniles and smolts. Juvenile steelhead use
estuarine habitat for rearing, as a transitional habitat between the freshwater and marine
environments, and as velocity refugia. Juvenile steelhead primarily use the upper portion of the
stream-estuary ecotone (tidal freshwater, and low gradient streams) year-round and smolts
typically rear and emigrate during the winter and early spring. Wallace and Allen (2015) reported
80-90% of large steelhead smolts in 2007-2008 originated from the stream-estuary ecotone habitat
in Freshwater Creek. The structure and function of the tidally influenced habitat in the drowned
river mouths around Humboldt Bay, as well as in the contiguous nearshore and deeper channel
habitats in Humboldt Bay have been significantly altered from natural conditions. The quality of
rearing habitat for juveniles and smolts has been reduced as a result. The physical and biological
habitat-forming processes, the light regime, and the spatial extent of the intertidal and subtidal
habitats in Humboldt Bay have been directly altered as a result of: (1) upland land use activities
that increase sediment transport, reduce floodplain/tidal marsh storage of sediment, and limit
large wood recruitment and delivery to the tidally influenced habitats; (2) agricultural practices
that diked, drained and eliminated estuarine rearing habitat; (3) construction of roads and

railroads that effectively act as dikes, altering hydrology and habit accessibility; (4) port and
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harbor development and interrelated commercial and recreational activities; and (5) urbanization

and development of Arcata and Eureka.

Maintenance dredging of the Federal Navigation Channels and jetty construction to stabilize the
mouth of Humboldt Bay changed the volume of flood and ebb-tidal shoals, modified the tidal
prism, and forced a new equilibrium state (Larson et al. 2002). Since 1950, from March through
May, juvenile salmonids present in Humboldt Bay may be exposed to the annual dredging.
Overflow of the hopper dredge during annual maintenance dredging of the Federal Navigation
Channels, results in water quality that has: (1) been degraded due to increased turbidity; (2)
reduced the localized availability of the water column habitat for rearing and migration of
juvenile salmonids during each daylight dredge cycle; and (3) disoriented fish entrained in the
prop wake and turbidity plume, and in turn increased the likelihood of predation by birds during
the day.

Over-water structures (piers, piles, docks, and moored boats) in Humboldt Bay, along with
associated shading and localized hydraulic effects, cause detrimental effects to salmonid habitat.
These structures: (1) reduce the amount of nearshore intertidal and subtidal eelgrass habitat, (2)
reduce the connectivity of nearshore habitat, (3) alter the type of cover and prey available for
juvenile salmonids, and (4) trigger salmonid behavioral habitat avoidance. Because salmonids
avoid swimming under over-water structures, individuals will occupy the middle to the surface
of the water column in deeper water adjacent to structures, as opposed to occupying more
shallow water as they would in the absence of the structures (Toft ef al. 2004). As a result of
fragmentation of nearshore habitat, including eelgrass habitat, juvenile salmonids likely increase
the amount of time traveling between eelgrass patches, which: (1) results in decreased foraging;
and (2) increases their exposure to predators where eelgrass cover is reduced or over-water

structures are present.

Alteration and loss of salt marsh, intertidal and subtidal habitat in Humboldt Bay adjacent to the
Eureka watershed resulted from the construction of the three State Highway 255 Humboldt Bay
bridges in 1971 and Woodley Island Marina in 1981. Hardening of the shoreline has reduced the
extent of the intertidal habitat, restricted sediment transport, and likely increased nearshore
turbulence. Artificial illumination in the nearshore during otherwise normal periods of darkness
can provide enough light for visual feeders to see and capture prey (Yurk and Trites 2000; DeVries
et al. 2003; Longcore and Rich 2004). Harbor seals prey on juvenile salmonids in water at least 2
m deep, and feed actively in the light-shadow boundary produced by halogen bridge lights and
residual city lighting (Yurk and Trites 2000).
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Sediment: Gravel Quality and Distribution of Spawning Gravels

The condition of Sediment has a Poor rating for winter-run adults, eggs, summer- and winter-
rearing juveniles. Gravel quality for eggs is rated poor because much of it is too small, resulting
in potential reduced survival due to impaired conditions. Embedded channel gravels reduce
permeability of redds, which reduces the amount of oxygen available to steelhead eggs, thereby
potentially reducing growth and survival of eggs. Further, the success of steelhead fry emergence
from spawning gravels decreases as channel embeddedness increases. Sediments delivered to
the streams and creeks are, over time, transported to tidally influenced habitats in the lower
portions of the tributaries and ultimately into Humboldt Bay, as discussed in the subsequent
section on impaired function of tidally influenced habitat.

Habitat Complexity: Large Wood and Shelter
The condition of Habitat Complexity: large wood and shelter has an overall Fair rating for adults,

summer rearing juveniles and smolts. See earlier discussion.

Floodplain Connectivity: Impaired Quality and Extent

This condition has a Fair rating for adults and winter rearing juveniles. The primary indicator
for this habitat attribute is availability and abundance of velocity refuge during high flows.
Velocity refugia are provided by physical features (e.g., pools, large wood) discussed previously,
as well as access to and quality of floodplain. Levees and dikes limit connectivity between
mainstem slough channels and potential floodplain habitat in valley floor and stream-estuary
ecotone sections of most Humboldt Bay tributaries. Tide gates in dikes block fish passage into
formerly accessible estuarine rearing habitat and spawning tributaries in the Humboldt Bay
watershed (USFWS 2007).

Hydrology: Redd Scour Events and Watershed Characterization: Impervious Surfaces

This condition has an overall Poor rating for watershed processes. Although approximately 2.97%
of the watershed consists of impervious surfaces, this rating does not recognize the high density
of impervious surfaces within the lower floodplain in Eureka and Arcata. Urbanization within
these areas has led to increased surface runoff and higher peak flows, both of which negatively
affect hydrology and fish habitat. These high peak flows led to a Poor rating for eggs due to redd

scour.

Water Quality: Temperature
Water Quality has a rating of Fair for summer-rearing juveniles and smolts. High summer water
temperatures, in combination with low dissolved oxygen, in lower Salmon Creek, lower

Freshwater Creek, and in the lower Elk River slough limit habitat function for rearing (Wallace
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2007; Wallace and Allen 2007). Nutrient loading from septic tank overflow, runoff from grazing

lands, and reduced riparian vegetation, contribute to impaired water quality.

Passage/Migration: Mouth or Confluence and Physical Barriers

Passage/Migration conditions have a rating of Fair for winter-run adults, summer-rearing
juveniles, winter-rearing juveniles, and smolts. In the tidally-influenced lower region of the
watershed, passage barriers (e.g., culverts, tide gates) have limited the accessibility to juvenile
and adult salmonids, thereby reducing the quantity and quality of the tidal freshwater and
estuarine rearing habitat for anadromous salmonids. Prior to 1988, access to Humboldt Bay
tributaries was very limited due to migration barriers. Since the early 2000s, several fish passage
projects have been completed using a variety of techniques to enhance and restore fish access.

Hydrology: Baseflow and Passage Flows
Hydrology, baseflow and passage flows have an overall rating of Fair for eggs, summer-rearing

juveniles, smolts, and adults.

Threats

The following discussion focuses on those threats that rate as High or Very High (see Humboldt
Bay 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. The figures and tables that display data used in this analysis are provided in
Humboldt Bay CAP results.

Roads and Railroads

Forest roads are a primary causative factor for both altered sediment supply and altered
hydrologic function. The density of roads in the Humboldt Bay watershed is generally high (>3
miles of roads per square mile). Pacific Watershed Associates (2006) reported that between 1989
and 2003 there were 76 miles of road constructed in Freshwater Creek (30.7 mi?), which resulted
in an overall road density of 7.6 mi/mi®>. They also reported that Ryan Slough and Fay Slough,
both tributaries to Freshwater Creek, have road densities of 8.7 mi/mi2, and 8.8 mi/mi?,
respectively. Roads and road ditches extend the stream channel network, concentrate hillslope
runoff and capture subsurface flows, often resulting in changes to the natural hydrograph.
Specifically, historic peak flows are exceeded due to the increase in road-stream connectivity and
peak flows occur more frequently. Further, inboard ditches effectively convey road-related
sediment to streams. In some watersheds, road erosion may annually contribute more sediment

to the stream system than mass wasting (PWA 2006).
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Channel Modification

This threat rates High for juveniles, smolts, and watershed processes. The extent of channelization
and diking in the lower portion of Humboldt Bay watersheds, as well as the Reclamation District
Levee in North Bay and associated tide gates, limits the availability of tidal freshwater and

estuarine rearing habitats.

Livestock Farming and Ranching

Livestock farming and ranching is a High threat to summer rearing juveniles. Grazing and haying
occurs throughout the lower watersheds and likely contributes to increased sediment
mobilization and delivery. Cattle grazing and instream watering contribute to degraded riparian
and aquatic habitat, primarily in the lower watershed, and reduce its function for rearing.
Production of prey is also limited by increased turbidity and nutrient loading from feces. Diking
of tidelands and installation of tidegates to create land for agriculture has eliminated the majority

of the intertidal rearing habitat around Humboldt Bay.
Low or Moderate Rated Threats

Logging and Wood Harvesting
This threat rates as Medium for adults, summer and winter rearing juveniles, smolts and
watershed processes. This threat rates Low for eggs. See previous discussion under Landscape

Patterns.

Residential and Commercial Development

Overall, this threat rates as Medium. The Humboldt Bay Management Plan (HBHRCD 2007)
identified the primary use of Humboldt Bay as port-related activities, in the area below the Samoa
Bridge to South Bay (which serves as a salmon migratory corridor and rearing habitat). Further,
future development may degrade existing tidally influenced habitat and limit the efficacy of
existing or planned restoration projects. Discharge of treated wastewater to Humboldt Bay is
permitted from treatment plants for the City of Arcata, greater Eureka, and College of the
Redwoods (NCRWQCB 2005), and the volume of discharge would increase with fully realized

potential of the land zoned for residential development.

Disease, Predation and Competition

Non-native species pose a Medium threat to juveniles and smolts both in freshwater and in tidally
influenced habitat in the tributary watersheds, as well as in Humboldt Bay. Capture of six
Sacramento pikeminnow, a salmonid predator currently present in the Eel River, in Martin
Slough in 2008 prompted CDFW to survey other tributaries within the Elk River watershed, and

to begin a targeted eradication program. One additional pikeminnow was captured in Martin

Coastal Multispecies Recovery Plan Humboldt Bay Tributaries 142
Vol. lll, Northern California Steelhead



Slough in May 2010. Monitoring of this pikeminnow revealed it was capable of migrating
through the lower portions of the watershed and was tolerant to brackish water.

Because Humboldt Bay is used as a port, numerous, non-native invertebrate species, which often
appear as fouling organisms on piers and pilings, have been introduced in ballast water or from
vessel hulls (Boyd et al. 2002). Culture of the non-native oyster, Crassostrea japonica, also
introduced a number of non-native invertebrate species into Humboldt Bay. The non-native
dwarf eelgrass (Zostera japonica) and denseflower cordgrass (Spartina densiflora), are present, and
were also likely introduced in ballast water and as deposited ballast, respectively. Monitoring of
non-native invertebrates and intertidal and salt marsh vegetation in Humboldt Bay, as well as

eradication programs, are ongoing.

Water Diversion and Impoundments

Diversions pose a Medium threat to juveniles, smolts and adults. There are no large dams in the
Humboldt Bay watershed. The Union Water Company constructed a small dam on Jolly Giant
Creek in 1930. The 50-foot high structure, located above the zone of anadromy, within the Arcata
Community Forest, is no longer used as a water impoundment. The structure lacks a spillway
and is drained by an undersized cast iron pipe. A large amount of sediment is stored in the old
reservoir bed and sediment mobilizes downstream when the drainpipe is unclogged and head

exists, following frequent plugging.

From the 1920s through 2001, a flashboard dam was installed on Freshwater Creek at Freshwater
Park from June through September to create a swimming area. Prior to 2002, this summer dam
was a barrier to potential upstream and downstream movement of juvenile salmonids. In order
to enable fish passage, the County of Humboldt, owner and operator of Freshwater Park, worked
with fisheries biologists and engineers (private, academic, State, and Federal) in 2001 to design,
and build: (1) a temporary dam bypass structure (operated 2002-2007); and (2) a permanent
concrete fish ladder, embedded in the streambank. Neither the dam, nor the temporary bypass,
were installed in 2008. Juvenile salmonids currently utilize the permanent fish ladder, and have
been observed moving upstream and downstream of the flashboard dam (HCDPW 2010; 2011).

According to the Department of Water Resources data base (http://www.waterboards.ca.gov/

ewrims/), there are 53 appropriative water rights and diversion points in the Eureka Plain, but
they are not all active. However, not all water diversions are registered with DWR. Riparian
residential and agricultural uses can comprise significant amounts of water especially during low
flow periods. Although water users may be required to obtain a lake or streambed alteration
agreement from CDFW, this has not been common practice for small agriculture and residential

withdrawals. Due to channel aggradation and subsequent limited instream water storage, water
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withdrawals in the summer months can reduce both the fluvial and tidal freshwater habitat
available for rearing salmon. Consequently, the combination of reduced natural flow and
anthropogenic withdrawals further reduces water quality (i.e., lowered dissolved oxygen) in the

remaining habitat.

Mining, Hatcheries and Aquaculture, Fishing and Collecting, Recreational Areas and
Activities

Mining occurs in few locations and at small scales in the Humboldt Bay watershed, no hatcheries
exist in the watershed and straying from the nearby Mad River Hatchery is rare, fishing and
collecting activities occur at low levels, and recreation has little overlap with steelhead habitat.
Potential effects to steelhead from aquaculture exist (e.g., food-web dynamics, eelgrass habitat
degradation) and therefore warrant further study. The overall rating of these threats is Low.

Limiting Stresses, Lifestages, and Habitats

The summer rearing juvenile lifestage is most limiting, primarily due to altered sediment supply,
lack of floodplain and channel structure, and impaired estuary. The combined effect of excess
sediment filling pools along with the lack of structure to regulate sediment transport or induce
scour, significantly reduces the complexity of the instream habitat. Furthermore, steelhead
historically depended on the rich stream-estuary ecotone, and the loss of those areas has further

limited rearing opportunities.

General Recovery Strategy

In general, recovery strategies focus on improving conditions and ameliorating stresses and
threats, 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 strategy for the Humboldt Bay Tributaries steelhead population
is discussed below with more detailed and site-specific recovery actions provided in Humboldt
Bay CAP results, which provides the Implementation Schedule for these populations.

Recovery actions to reduce the stresses of the Humboldt Bay Tributaries steelhead population
should focus on restoring the natural watershed processes (i.e., the fluvial transport of wood,
water, sediment, nutrients, and energy) within Jacoby Creek, Freshwater Creek, Salmon Creek
and Elk River. Improved quality and quantity of habitat, as well as increased accessibility of
seasonally important rearing habitats (backwater freshwater habitats, and tidally influenced
wetland habitats in spring, summer, and fall) in all of the tributaries to Humboldt Bay will allow
for increased growth and survival of individuals. Because many designated land uses in the

population area have not yet been realized (e.g., land not yet developed, timber not yet harvested),
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the opportunity for protection of habitat through innovative incentive programs, alternative land
use scenarios, and partnerships provides a means to reduce the stresses and help restore natural
landscape processes. Increasing abundance of steelhead, as well as increasing the potential for
expression of diverse life history strategies through increased diversity of spatially and
temporally available spawning and rearing habitats, should enhance the resilience and increase
the likelihood of viability of these populations. Because the potential for non-native vegetation
to establish in estuarine restoration sites is high due to the disturbance of the substrate and
proximity of existing seed sources, estuarine restoration projects should employ measures to

enhance colonization by native species.

Population monitoring, as well as implementation of recovery actions in the Elk River watershed,

are especially important for recovery.

Improve Estuary Habitat
Restore the physical and biological attributes of the estuary, including the stream-estuary
ecotone. Improve rearing habitat by increasing in-water structure and overwater cover, restoring

access to the tidal slough habitats, and creation of off-channel velocity refugia for winter rearing.

Improve Floodplain Connectivity

Prevent further loss of riparian vegetation and rehabilitate riparian areas that are currently in
poor condition. As discussed below the recovery of riparian function will improve LWD
recruitment, but also is expected to increase prey availability through terrestrial insect subsidies.
Create off-channel freshwater rearing habitat.

Improve Instream Habitat Complexity

Improve large woody frequency across the Humboldt Bay watershed. Riparian areas are in the
process of recovery with stands of smaller diameter conifers that currently buffer stream areas.
Addition of large wood will provide much needed stream channel complexity until riparian areas
reach maturity and begin to recruit large wood naturally to channels. Large wood will improve
instream habitat attributes (e.g., pool and riffle frequency, habitat complexity) provide refuge
from high flows; and provide for increased growth and survival of juveniles during winter and
summer. Information from existing plans and assessments should be utilized in determining

high priority streams for large wood restoration projects.

Improve Instream Habitat and Substrate Quality
Continue efforts to reduce sediment delivery from past management caused sources of roads,
timber harvest, grazing, and agriculture. Funding must be continued for the implementation of

the remaining road and other sediment reduction projects.
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Improve Water Quality
Continue efforts to improve water quality by reducing erosion of streambanks from livestock

grazing, and off-road vehicle recreational activities.
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NC Steelhead Humboldt Bay CAP Viability Results

Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

Conservation Current Current
Category Key Attribute Indicator Poor Fair Good Very Good Indicator .
Target Rating
Measurement
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Adults Condition Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key
Width 0-10 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
Large Wood
Frequency (Bankfull streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km
Habitat Complexity Wic?th 10}/100 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key Fair
meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 90% of | >90% of 53% of streams/
. . Pool/Riffle/Flatwater | streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | IP-km (>30% .
Habitat Complexity Ratio (>30% Pools; (>30% Pools; (>30% Pools; (>30% Pools; Pools; >20% Fair
>20% Riffles) >20% Riffles) >20% Riffles) >20% Riffles) Riffles)
<50% of 50% to 74% of | 75% to 90% of | >90% of
55% of streams/
Habitat Complexity | Shelter Ratin streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km IP-km (>80 Fair
P ¥ J (>80 stream (>80 stream (>80 stream (>80 stream
stream average)
average) average) average) average)
Habitat Complexity | VStar >0.35 0.22-0.35 0.15-0.21 <0.15 0.31 Fair
NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow
Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk
Hydrology Passage Flows

Factor Score
<35

Passage at Mouth or

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

75% of IP-km to

. . _ 9 -
Passage/Migration Confluence or <16,|P Iim 74% of IP-km 90% of IP-km >90% of IP-km 90% of IP-km
accessible
<50% of IP-Km . .
Passage/Migration | Physical Barriers or <16 IP-Km ;2;) 2; :E:E:: to ;Z; 2: :E:Eg to >90% of IP-km 87.95 of IP-km
accessible* ? ?
- 9 - 0, 0,
Riparian Tree Diameter <39% Class 5 & 207 54%Class5 | 55-69% Class5 | o0 1 g | 24:56% Class5 .
) & 6 across IP- & 6 across IP- & 6 across IP- Fair
Vegetation (North of SF Bay) 6 across IP-km km km 6 across IP-km km
N ) <69% Density 70-79% Density | 280% Density
\Fi:)ae;:\?ion -(rsrsjtlalz;nse;?s; ) rating "D" rating "D" rating "D" Not Defined
& v across IP-km across IP-km across IP-km
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Quantity &

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

) N ) o . o . .
Sediment D|str|byt|on of or <16.IP Km 74% of IP-km 90% of IP-km >90% of IP-km 50% of IP-km Fair
Spawning Gravels accessible*
Sediment (Food 38-50 & 110- 50-60 & 95-
- 1 i
Productivity) D50 (mm) <38 >128 128 110 60-95 4 Fair
Q9
. <50% Response >0-80% >80% Response 50-80%
. Floodplain Response . .
Velocity Refuge . Reach Reach Not Defined Response Reach Fair
Connectivity - Reach . .
Connectivity . Connectivity Connectivity
Connectivity
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 76.67
NorCal)
. Aquatic .
<=12 12.1-17. 18-22. >=2 17.71
Water Quality Invertebrates (EPT) 7.9 8-22.9 3 7.7 Fair
. . Sublethal or No Acute or No !EV|dence of Sublethal or .
Water Quality Toxicity Acute R X Toxins or R Fair
Chronic Chronic ; Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of = severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
. Aquatic
Water Quality Invertebrates (Rich) <25 25-30 30-40 >40 32.3
>1 spawner 1.44 Spawners
per IP-kmto < | low risk per IP-km =>1
Size <1 Spawner per  low risk spawner spawner per IP-
Viability Density IP-km (Spence spawner density per km to < low risk Fair
et al 2012) density per Spence et al spawner density
Spence et al (2012) per Spence et al
(2012) (2012)
Flow Conditions NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow
Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk
Hydrology (Instantaneous
Condition) Factor Score Factor Score Factor Score Factor Score Factor Score
Eggs Condition >75 51-75 35-50 <35 <35
NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow
Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk
Hydrology Redd Scour

Factor Score
>75
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Habitat Complexity

Percent Primary
Pools

streams/ IP-Km
(>49% average

streams/ IP-Km
(>49% average

streams/ IP-Km
(>49% average

streams/ IP-Km
(>49% average

36% of streams/
IP-km (>49%
average primary

>17% (0.85mm)  15-17% 12-14% <12% (0.85mm)
Sediment Gravel Quality (Bulk) | and >30% (0.85mm) and (0.85mm) and and <30% 26.63
(6.4mm) <30% (6.4mm) | <30% (6.4mm) | (6.4mm)
<50% of 50% to 74% of | 75% to 90% of | >90% of
50% of streams/
Gravel Qualit streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km IP-km (>50%
Sediment ¥ (>50% stream (>50% stream (>50% stream (>50% stream ? Fair
(Embeddedness) stream average
average scores  averagescores | averagescores | averagescores | o .o 2)
of 1&2) of 1&2) of 1&2) of 1&2)
Sediment (Food 38-50 & 110- 50-60 & 95- .
Productivity) D50 (mm) <38 >128 128 110 60-95 41 Fair
. . Properly . . .
Estuary/Lagoon Quality & Extent Impal.red/non Impal.rec? but Functioning Umm'pfanred Impallred' but Fair
functional functioning e Condition functioning
Summer Condition
Rearing Condition <50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Juveniles Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key
Width 0-10 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
Laree Wood <50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
Freguenc (Bankfull streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km
Habitat Complexity Wic?th 10-le0 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key Fair
Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters)
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 89% of | >90% of

primary pool primary pool primary pool primary pool pool frequency)
frequency) frequency) frequency) frequency)
<50% of 50% to 74% of | 75% to 90% of | >90% of 53% of streams/
. . Pool/Riffle/Flatwater | streams/ IP-Km  streams/ IP-Km | streams/ IP-Km [ streams/ IP-Km | IP-km (>30% .
Habitat Complexity Ratio (>30% Pools; (>30% Pools; (>30% Pools; (>30% Pools; Pools; >20% s
>20% Riffles) >20% Riffles) >20% Riffles) >20% Riffles) Riffles)
<50% of 50% to 74% of | 75% to 90% of | >90% of o
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km 5% of streams/
Habitat Complexity | Shelter Rating (>80 stream (>80 stream (>80 stream (>80 stream IP-km (>80 Fair
stream average)
average) average) average) average)
Habitat Complexity | VStar >0.35 0.22-0.35 0.15-0.21 <0.15 0.31 Fair
Hvdrolo Flow Conditions NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow Fair
Y gy (Baseflow) Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk
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Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

Factor Score 51-
75

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

Passage/Migration

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

51
Diversions/10
IP-km

Passage at Mouth or

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

75% of IP-km to

. . _ 9 -
Passage/Migration Confluence :(:(:(els(:ilbplelim 74% of IP-km 90% of IP-km >90% of IP-km 90% of IP-km
<50% of IP-Km
. . . ) 50% of IP-Km to | 75% of IP-Km to o
Passage/Migration | Physical Barriers g(r:;lsiilek—elim 74% of IP-km 90% of IP-km >90% of IP-km 87.95 of IP-km
<50% of 50% to 74% of | 75% to 90% of | >90% of 98% of streams/

Riparian Canoby Cover streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | IP-km (>70%
Vegetation Py (>70% average (>70% average | (>70% average | (>70% average | average stream
stream canopy)  stream canopy) | stream canopy) | stream canopy) | canopy)
- 0, - 0, 0,
Riparian Tree Diameter <39% Class 5 & 40-54% Class 5 | 55 - 69% Class 5 >69% Class 5 & 54.56% Class 5 .
) & 6 across IP- & 6 across IP- & 6 across IP- Fair
Vegetation (North of SF Bay) 6 across IP-km 6 across IP-km
km km km
<69% Densi -79% Densi >80% Densi
Riparian Tree Diameter G?A ,,eTSIty 70 .79{? "en5|ty 8(% ,,eTSIty )
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined
across IP-km across IP-km across IP-km
Sediment (Food 38-50 & 110- 50-60 & 95- .
Productivity) D50 (mm) <38 >128 128 110 60-95 41 Fair
<50% of 50% to 74% of | 75% to 90% of | >90% of
50% of streams/
Sediment (Food Gravel Qualit streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km IP-km (>50%
L ¥ (>50% stream (>50% stream (>50% stream (>50% stream ? Fair
Productivity) (Embeddedness) stream average
average scores  averagescores | average scores | averagescores | o oo o 2)
of 1&2) of 1&2) of 1&2) of 1&2)
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 76.67
NorCal)
. Aquatic _ _ .
Water Quality Invertebrates (EPT) <=12 12.1-17.9 18-22.9 >=23 17.71 Fair
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50 to 74% IP

75to0 89% IP

. Temperature <50% IP km >90% IP km 98.93% IP km
Water Quality (MWMT) (<20 C MWMT) :/In\]l\;;/IZ'I(')) ¢ Kﬂmv\f;ﬂzf) ¢ (<20 C MWMT) | (<20 C MWMT)
. - Sublethal or No Acute or No !Ewdence of Sublethal or
Water Quality Toxicity Acute . . Toxins or .
Chronic Chronic . Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of 75% to 90% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of = severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
. Aquatic
Water Quality Invertebrates (Rich) <25 25-30 30-40 >40 323
- . ) 0.2-0.6 0.7-1.5 ) )
oo Viability Density <0.2 Fish/mA2 Fish/mA2 Fish/mA2 >1.5 Fish/mA2 <0.2 Fish/mA2
- : <50% of 20-74% of 75-90% of >90% of 75-90% of
Viability Spatial Structure S Historical Historical . . .
Historical Range Historical Range | Historical Range
Range Range
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key
. . Width 0-10 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
Winter Rearing -
Juveniles Condition meters) meters) meters) meters) meters)
Large Wood <50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
Frequency (Bankfull streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km
Habitat Complexity Width 10-100 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key Fair
meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 90% of | >90% of 53% of streams/
Habitat Complexity Pool/Riffle/Flatwater | streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | IP-km (>30% Fair
Ratio (>30% Pools; (>30% Pools; (>30% Pools; (>30% Pools; Pools; >20%
>20% Riffles) >20% Riffles) >20% Riffles) >20% Riffles) Riffles)
<50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
) . . streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km .
Habitat Complexity | Shelter Rating (>80 stream (>80 stream (>80 stream (>80 stream (>80 stream Fair
average) average) average) average) average)
Habitat Complexity | VStar >0.35 0.22-0.35 0.15-0.21 <0.15 0.31 Fair
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<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

igrati i i < g >909 - . -
Passage/Migration | Physical Barriers or 16'IP Iim 74% of IP-km 90% of IP-km 90% of IP-km 87.95 of IP-km
accessible
- 0, - 0, 0,
Riparian Tree Diameter <39% Class 5 & 40-54% Class 5 | 55 - 69% Class 5 >69% Class 5 & 54.56% Class 5 .
) & 6 across IP- & 6 across IP- & 6 across IP- Fair
Vegetation (North of SF Bay) 6 across IP-km 6 across IP-km
km km km
<699 i -799, R >209 R
Riparian Tree Diameter _65.% ?ETSIW 70 .79{: D"en5|ty _SC.M’ ?eTSIty ]
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined
g v across IP-km across IP-km across IP-km
Sediment (Food 38-50 & 110- 50-60 & 95- .
Productivity) D50 (mm) <38 >128 128 110 60-95 41 Fair
<50% of 50% to 74% of | 75% to 90% of | >90% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km 50% of streams/
Sediment (Food Gravel Quality IP-km (>50% .
L (>50% stream (>50% stream (>50% stream (>50% stream Fair
Productivity) (Embeddedness) stream average
average scores  average scores | average scores | averagescores | o oo 2)
of 1&2) of 1&2) of 1&2) of 1&2)
_QN9°,
. <50% Response >0-80% >80% Response 50-80%
. Floodplain Response . .
Velocity Refuge . Reach Reach Not Defined Response Reach Fair
Connectivity - Reach . .
Connectivity L Connectivity Connectivity
Connectivity
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 76.67
NorCal)
. Aquatic .
<=12 12.1-17. 18-22. >=2 17.71
Water Quality Invertebrates (EPT) 7.9 8-22.9 3 7.7 Fair
. - Sublethal or No Acute or No !EV|dence of Sublethal or .
Water Quality Toxicity Acute R X Toxins or R Fair
Chronic Chronic ) Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of | severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
. Aquatic
<2 25- -4 >4 2.
Water Quality Invertebrates (Rich) 5 5-30 30-40 0 32.3
. . Properly . . .
Smolts Condition Estuary/Lagoon Quality & Extent Impal.red/non— Impal.req but Functioning Unlm.p.alred Impal.red. but Fair
functional functioning - Condition functioning
Condition
Coastal Multispecies Recovery Plan Humboldt Bay Tributaries 156

Vol. lll, Northern California Steelhead



Coastal Multispecies Recovery Plan
Vol. Ill, Northern California Steelhead

<50% of 50% to 74% of | 75% to 90% of | >90% of o
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km 55% of streams/
Habitat Complexity | Shelter Rating (>80 stream (>80 stream (>80 stream (>80 stream IP-km (>80 Fair
stream average)
average) average) average) average)
Number, Condition >5 1.1-5 0.01-1 51
Passage/Migration | and/or Magnitude of | Diversions/10 IP = Diversions/10 Diversions/10 0 Diversions Diversions/10
Diversions km IP km IP km IP-km
0, -
Passage/Migration Passage at Mouth or :fgfeorpl_li(:,m 50% of IP-Km to | 75% of IP-Km to 590% of IP-km 75% of IP-km to
g J Confluence . 74% of IP-km 90% of IP-km ? 90% of IP-km
accessible*
NMFS Flow NMFS Flow NMFS Flow NMFS Flow NMFS Flow
Passage/Migration | Passage Flows Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk
g g g Factor Score Factor Score Factor Score Factor Score Factor Score
>75 51-75 35-50 <35 <35
Smoltification Temperature <50% IP-Km (>6  50-74% IP-Km 75-90% IP-Km >90% IP-Km (>6 | 75-90% IP-km
P and <14 C) (>6and<14C) | (>6and<14C) |and<14C) (>6 and <14 C)
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 76.67
NorCal)
. Aquatic _ _ .
Water Quality Invertebrates (EPT) <=12 12.1-17.9 18-22.9 >=23 17.71 Fair
No Evi f
. . Sublethal or No Acute or ° _wdence ° Sublethal or .
Water Quality Toxicity Acute . . Toxins or . Fair
Chronic Chronic R Chronic
Contaminants
<50% of 50% to 74% of 75% to 90% of >90% of 75% to 90% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of = severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
. Aquatic
Water Quality Invertebrates (Rich) <25 25-30 30-40 >40 323
Smolt Smolt 28,300-570,000
Smolt =Smolt
abundance abundance
. . abundance to abundance
which produces = which produces roduce low which produces
Size Viability Abundance high risk moderate risk p P . Fair
. risk spawner moderate risk
spawner density = spawner h .
. density per spawner density
per Spence density per Spence (2008) per Spence
2
(2008) Spence (2008) (2008)
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Watershed
Processes

Landscape
Context

>10% of 7-10% of 3-6% of <3% of 8% of
. Watershed in Watershed in Watershed in Watershed in Watershed in

Hydrology Impervious Surfaces . . . ) .

Impervious Impervious Impervious Impervious Impervious

Surfaces Surfaces Surfaces Surfaces Surfaces

>30% of 20-30% of 10-19% of <10% of 6.25% of
Landscape Patterns | Agriculture Watershed in Watershed in Watershed in Watershed in Watershed in

Agriculture Agriculture Agriculture Agriculture Agriculture

>35% of 26-35% of 25-15% of <15% of 55.51% of

Landscape Patterns

Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

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

<25% Intact

25-50% Intact

51-74% Intact

>75% Intact

51-74% Intact

Riparian . " Historical Historical Historical Historical Historical
. Species Composition . . . . .
Vegetation Species Species Species Species Species
Composition Composition Composition Composition Composition
. . 25t03 1.6to2.4 <1.6 12.59
>
_T_‘::;Teonrtt Road Density N_?”l;/llles/Square Miles/Square Miles/Square Miles/Square Miles/Square
P Mile Mile Mile Mile
. . . <0. .
sediment Streamside Road >1 Miles/Square gn?l:;)/g uare Ic\)ﬂillgg/cs] 4uare lvcl)ilis/s uare 1M0i|2§/5 uare
Transport Density (100 m) Mile q q q q

Mile

Mile

Mile

Mile
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NC Steelhead Humboldt Bay CAP Threat Results
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Summer Rearing Winter Rearing Watershed
Threats Across Targets Adults Eggs Juveniles Juveniles Smolts Processes Overall Threat Rank
Project-specific-threats 1 2 3 4 5] 6
1 | Agriculture
2 | Channel Modification High High
3 | Disease, Predation and Competition
Fire, Fuel Management and Fire
4 Suppression
5 | Fishing and Collecting
6 | Hatcheries and Aquaculture
7 Livestock Farming and Ranching High High High High
8 Logging and Wood Harvesting
9 Mining
10 | Recreational Areas and Activities
11 | Residential and Commercial Development
12 | Roads and Railroads High High High High
13 | Severe Weather Patterns
14 | Water Diversion and Impoundments



Humboldt Bay Tributaries, Northern California Steelhead (Northern Coastal) Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action ID Level Threat Action Description Number | (Years) Recovery Partner Comment
HumbB-NCSW- Address the present or threatened destruction, modification, or curtailment of
1.1 Objective Estuary the species habitat or range
HumbB-NCSW- |Recovery
1.1.1 Action Estuary Increase quality and extent of estuarine habitat
HumbB-NCSW-
1.1.1.1 Action Step Estuary Increase extent and quality of stream-estuary ecotone habitat through restoration 2 25 CDFW, NGO
HumbB-NCSW-
1.1.1.2 Action Step Estuary Increase connectivity and salmonid access to watersheds entering Humboldt Bay. 2 25 CDFW, NGO
HumbB-NCSW- Floodplain Address the present or threatened destruction, modification, or curtailment of
2.1 Objective Connectivity |the species habitat or range
HumbB-NCSW- [Recovery Floodplain
211 Action Connectivity Rehabilitate and enhance floodplain connectivity
HumbB-NCSW- Floodplain
2111 Action Step Connectivity Develop plan to create off-channel ponds, alcoves, and backwater habitat. 1 10 NGO
HumbB-NCSW- Floodplain
2.1.1.2 Action Step Connectivity Create habitat guided by plan. 1 20 NGO
HumbB-NCSW-
3.1 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
HumbB-NCSW- |Recovery
3.1.1 Action Hydrology Improve flow conditions (baseflow conditions)
HumbB-NCSW- Ensure sub-division of existing parcels does not result in increased water demand
3.1.1.1 Action Step Hydrology during low-flow season. 2 10 Counties, SWRCB
HumbB-NCSW- Habitat Address the present or threatened destruction, modification, or curtailment of
6.1 Objective Complexity the species habitat or range
HumbB-NCSW- |Recovery Habitat
6.1.1 Action Complexity Improve large wood frequency
HumbB-NCSW- Habitat
6.1.1.1 Action Step Complexity Assess habitat to determine location and amount of instream structure needed. 2 10 CDFW
HumbB-NCSW- Habitat
6.1.1.2 Action Step Complexity Increase LWD, boulders, or other instream structure, guided by assessment. 2 10 NGO
HumbB-NCSW- Habitat
6.2 Objective Complexity Address the inadequacy of existing regulatory mechanisms
HumbB-NCSW- [Recovery Habitat Prevent or minimize impairment to instream habitat complexity (reduced large wood
6.2.1 Action Complexity and/or shelter)
HumbB-NCSW- Habitat
6.2.1.1 Action Step Complexity Reduce removal of instream large wood (i.e., wood poaching) 2 10 NPS, CDFW, County
HumbB-NCSW- Address the present or threatened destruction, modification, or curtailment of
7.1 Objective Riparian the species habitat or range
HumbB-NCSW- [Recovery
7.1.1 Action Riparian Improve canopy cover
HumbB-NCSW-
7.1.11 Action Step Riparian Plant native riparian species in open areas 2 10 NGO
HumbB-NCSW-
7.1.1.2 Action Step Riparian Remove non-native species that inhibit establishment of native riparian vegetation 2 10 NGO
HumbB-NCSW-
7.2 Objective Riparian Address the inadequacy of existing regulatory mechanisms
HumbB-NCSW- [Recovery
7.2.1 Action Riparian Improve canopy cover
HumbB-NCSW-
7211 Action Step Riparian Reduce detrimental environmental impacts of conversion of TPZ land to other uses. 2 10 NMFS, Calfire, BOF
HumbB-NCSW-
7.2.1.2 Action Step Riparian Work with Calfire and BOF to minimize the number of conversions per landowner 2 10 NMFS, Calfire, BOF
HumbB-NCSW-
7.2.1.3 Action Step Riparian Institute environmental review as part of TPZ conversions 2 10 Calfire, BOF
HumbB-NCSW-
7.2.1.4 Action Step Riparian Work to ensure effects of activities on converted areas are minimized. 2 10 NMFS, Calfire, BOF
HumbB-NCSW- Address the present or threatened destruction, modification, or curtailment of
8.1 Objective Sediment the species habitat or range
HumbB-NCSW- |Recovery
8.1.1 Action Sediment Improve gravel quantity and distribution for macro-invertebrate productivity (food)
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Humboldt Bay Tributaries, Northern California Steelhead (Northern Coastal) Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action ID Level Threat Action Description Number | (Years) Recovery Partner Comment

HumbB-NCSW- Develop study to analyze the frequency and effect of gravel scouring events. If
8.1.1.1 Action Step Sediment deemed needed implement measures to minimize redd scour. 2 10 NGO
HumbB-NCSW- Address the present or threatened destruction, modification, or curtailment of
18.1 Objective Livestock the species habitat or range
HumbB-NCSW- [Recovery
18.1.1 Action Livestock Prevent or minimize adverse alterations to riparian species composition and structure
HumbB-NCSW- Assess grazing impact on riparian condition, identifying opportunities for
18.1.1.1 Action Step Livestock improvement. 3 15 NRCS, RCD
HumbB-NCSW- Develop grazing management plan to reduce impacts of grazing on riparian and
18.1.1.2 Action Step Livestock instream habitat. 3 10 NRCS, RCD
HumbB-NCSW-
18.1.1.3 Action Step Livestock Fence livestock out of riparian zones. 2 20 Private Landowners
HumbB-NCSW-
18.1.1.4 Action Step Livestock Plant vegetation to stabilize stream bank. 3 20 NGO
HumbB-NCSW- Address the present or threatened destruction, modification, or curtailment of
19.1 Objective Logging the species habitat or range
HumbB-NCSW- |Recovery Prevent or minimize impairment to instream habitat complexity (reduced large wood
19.1.1 Action Logging and/or shelter)
HumbB-NCSW-
19.1.1.1 Action Step Logging Determine appropriate silvicultural prescription to improve size and density of conifers 2 50 NGO
HumbB-NCSW-
19.1.1.2 Action Step Logging Plant conifers as guided by prescription 2 25 NGO
HumbB-NCSW-
19.1.1.3 Action Step Logging Thin, or release conifers guided by prescription 2 20 Private Landowners
HumbB-NCSW-
19.2 Objective Logging Address the inadequacy of existing regulatory mechanisms
HumbB-NCSW- [Recovery Prevent or minimize impairment to instream habitat complexity (reduced large wood
19.2.1 Action Logging and/or shelter)

Amend California Forest Practice Rules to include regulations which describe the

specific analysis, protective measures, and procedure required by timber owners and
HumbB-NCSW- CalFire to demonstrate timber operations described in timber harvest plans meet the
19.2.1.1 Action Step Logging requirements. 3 10 CalFire
HumbB-NCSW-
19.2.1.2 Action Step Logging Apply BMPs for timber harvest. 3 50 Private Landowners
HumbB-NCSW- Roads/Railroa |Address the present or threatened destruction, modification, or curtailment of
23.1 Objective ds the species habitat or range
HumbB-NCSW- |Recovery Roads/Railroad |Prevent or minimize alterations to sediment transport (road condition/density, dams,
23.11 Action S etc.)
HumbB-NCSW- Roads/Railroad |Assess and prioritize road-stream hydrologic connection, and identify appropriate
23.1.1.1 Action Step s treatment 2 20 NGO
HumbB-NCSW- Roads/Railroad |Assess road network for roads that are currently unnecessary for silvicultural
23.1.1.2 Action Step s operations. 2 20 NGO
HumbB-NCSW- Roads/Railroad
23.1.1.3 Action Step s Decommission roads, guided by assessment 2 10 NGO
HumbB-NCSW- Roads/Railroad
23.1.1.4 Action Step s Maintain roads, guided by assessment 3 25 Private
HumbB-NCSW- Roads/Railroad
23.1.15 Action Step s Upgrade roads, guided by assessment 2 20 Private
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Little River Population

NC Steelhead Winter-Run
e Role within DPS: Potentially Independent Population
e Diversity Stratum: Northern Coastal
e Spawner Abundance Target: 1,800 adults
e Current Intrinsic Potential: 50.0 IP-km

For information regarding CC Chinook salmon and SONCC coho salmon for this watershed,
please see the CC Chinook Salmon volume of this recovery plan and the SONCC coho salmon

recovery plan (http://www.westcoast.fisheries.noaa.gov/).

Abundance and Distribution

Since 1998, outmigrant trapping, summer juvenile, and adult spawning surveys have been
conducted throughout the watershed on an annual basis and currently provide the best indication
of fish abundance and distribution (GDRC 2009; 2010; 2011). Habitat sampling occurs
approximately every eight years (GDRC 2006). Habitat and outmigration monitoring data is
available from the early 1990s for inferring longer term trends (Vogel 1992; Shaw and Jackson
1994; Vogel 1994). Little River watershed fishery potential was determined in the late 1960s to
evaluate potential effects of a proposed dam in the upper watershed, which ultimately was never
completed (Hurt 1969).

In the late 1960s, the Little River spawning steelhead population was estimated to be
approximately 625 individuals (Hurt 1969). Shaw and Jackson (1994) captured 1,113 steelhead
smolts from a single screw trap and documented outmigration to be between March and May,
peaking in late April. Juvenile steelhead population estimates from select tributaries to Little
River between 1998 and 2010 ranged from 222 to 719 individuals (GDRC 2009). Figure 1 shows
outmigrant NC steelhead smolt estimates between 1999 and 2012 from select Little River
tributaries. In 2013, 1,309 outmigrant 1+ steelhead were captured in select Little River tributaries
(same tributaries as Figure 1). In 2014, 1,077 outmigrant 1+ steelhead were captured in select
Little River tributaries. In 2015, 6,055 outmigrant 1+ steelhead were captured in select Little River
tributaries, although during this year outmigrant trapping ceased at Railroad Creek, but began
at a station in mainstem Little River. In addition, in 2015, Green Diamond Resource Company
observed 1,058 1+ steelhead during their summer dive counts of selected tributaries of Little River
(GDRC 2016). In addition, 1,152 0+ and 34 1+ steelhead were captured through electroshocking
(GDRC 2016).
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Figure 1. Out-migrant NC steelhead population estimates from select Little River tributaries,
1999-2012 (GDRC 2009; 2011).

History of Land Use

Timber harvest, commercial fishing, and livestock grazing all historically occurred in the Little
River basin. The first sawmill opened on the Little River in 1907 by the Hammond Lumber
Company (Hurt 1969) and the basin was intensely harvested throughout the early 1900s. The
logging town of Crannell was built on the coastal plain near the Little River mouth. The river was
modified for logging operations, with the main channel flowing through a lumber mill. Logging
trucks and roads replaced railroad logging after a fire burned the majority of the watershed in
1945 (Hurt 1969). Large-scale clear cuts, road construction, skid trails, and landings occurred on
highly erodible Franciscan soils that are dominant throughout the basin. Highly erosive geology
in combination with extensive timber harvest and road building over the years has led to mass
wasting events, landslides, and chronic sediment delivery into Little River. Trees were cut in the
riparian zone, removing the potential for instream wood recruitment and increasing solar
radiation. Inthe 1930s, a dam was constructed just above the town of Crannell and a commercial
tishery for Chinook salmon was established, which largely destroyed the population (Hurt 1969).
Dairy cow operations have been conducted on the Little River floodplain between Crannell and
the river mouth. Some stream restoration work has taken place; in 1989, the lower 2.5 kms of

Little River were fenced to prevent cows from entering the riparian.

Current Resource and Land Management
Today, the majority of the basin is owned by Green Diamond Resource Company (GDRC), and
managed for timber production under the guidelines of current state timber harvest regulations
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and an aquatic habitat conservation plan (HCP, GDRC 2006). Management under the HCP helps
protect the watershed from many of the destructive practices that took place historically. An
extensive road system (at a density of approximately 7 mi./sq. mi.) winds through the basin,
contributing sediment delivery to Little River and tributaries. The flat coastal plain near the
mouth of the Little River continues to support livestock grazing. While some of the riparian areas
have been fenced to prevent livestock from disturbing them, areas that are not fenced may

experience degradation of sensitive vegetation and contribute to bank instability and erosion.

Salmonid Viability and Watershed Conditions

The following indicators were rated Poor through the CAP process for Little River steelhead
population: smolt abundance, spawner density, gravel quality (embeddedness), road density,
streamside road density, timber harvest, turbidity, large wood frequency, and V* (amount of fine
sediment in pools) (see Little River CAP results).

Current Conditions
The following discussion focuses on those conditions that are rated Fair or Poor as a result of our
CAP viability analysis. The Little River CAP Viability Table results are provided below.

Recovery strategies will focus on improving these conditions.

Habitat Complexity: Large Wood and Shelter

Large woody debris associated with riparian corridors provides structure for shade, cover, bank
stabilization, and breeding sites for invertebrates (Mosley et al. 1998). The condition of Habitat
Complexity: large wood and shelter have a Poor rating for winter rearing juveniles and smolt
stages. Large wood debris increases habitat complexity by creating pools, velocity refuge, and
cover. Large wood debris surveys conducted throughout the watershed in the 1990s revealed that
large wood debris throughout Little River is on average less than 4 pieces/100 m (Vogel 1992).
Green Diamond completed large wood surveys for the Little River Basin in 2005; survey results
show that South Fork Little River and Railroad Creek have the highest volume of large wood,
while the mainstem Little River has the lowest volume (GDRC 2009). Current practices under
the GDRC HCP provide a riparian buffer, and promote recruitment of LWD by allowing 99

percent of riparian conifers to be older than 60 years, and 70 percent older than 80 years.

Viability: Density, Abundance, and Spatial Structure
Reduced density, abundance, and diversity has a Poor rating for steelhead winter adults and
smolts. Since 1999, steelhead smolt abundance has decreased by an order of magnitude (GDRC

2012). Reduced juvenile and smolt density, abundance, and diversity may signify decreased
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adaptions to environmental stochastic events such as marine survival and spawning success.

Populations that remain low in abundance have an increased likelihood of becoming extirpated.

Sediment: Gravel Quality and Distribution of Spawning Gravels

Imapired gravel quality and quantity is a High stress for steelhead eggs and winter rearing
juveniles. Salmonid egg survival is inversely related to fine sediment, which has the potential to
suffocate eggs (Koski 1966; Greig et al. 2005). A streambed substrate survey revealed that fine
sediment concentrations are greatest in Lower South Fork Little River, ranging from 7.5- 15.7
percent of sampled sediment particles (Vogel 1994). Increased sediment delivery is primarily a
result of high road density and timber harvest activities in Little River. Embedded gravels
prevent winter rearing juvenile steelhead for seeking velocity refuge during high winter flows.
Embedded gravels also reduce stream productivity, and thus decrease foraging success for

summer-rearing juvenile steelhead.

Estuary: Quality and Extent

Estuaries provide important juvenile rearing areas for steelhead and Chinook salmon, often
fostering faster growth than upper watershed areas due to a high abundance of prey items (Hayes
et al. 2008). The lower estuary remains unaltered, currently comprising approximately 0.75 river
miles of mud flat, wetland, and sandbar habitat in Moonstone Beach County Park and Little River
State Park. Upstream of Highway 101, the estuary and many associated tidal channels have been
diked, filled, and channelized for agricultural purposes. Estuarine function is severely hampered
by loss of tidal wetland and tidal channels. The reduction in estuarine function is considered a
highly stressful for the smolt lifestage because of the lack of rearing and foraging habitat.

Water Quality: Turbidity or Toxicity

Clean and cool well-oxygenated water remains one of the most important ecological
requirements for salmonids. Water quality conditions in the Little River have a rating of Poor for
smolts. High road density, riparian vegetation reduction, livestock grazing, and components of
timber management contribute to increased turbidity levels. Effects of increased sediment and
turbidity loads range from lethal to sublethal (Newcombe and MacDonald 1991), with early life
history phases being most sensitive (Sigler ef al. 1984). Salmonids rely on visual feeding cues, and
increased turbidity may reduce visibility and thus feeding efficiency (Berg and Northcote 1985;
Sweka and Kartman 2001).

Riparian Vegetation: Composition, Cover & Tree Diameter
Riparian vegetation provides important habitat functions including shading, habitat complexity

for foraging and holding, and channel function. Eliminating or decreasing riparian vegetation
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may result in stream channelizing and straightening, channel widening, channel aggradation,
and lowering of the water table (Belsky ef al. 1999). The condition, Riparian Species Composition
and Structure have a rating of Fair for summer rearing juveniles and watershed processes.
Historic logging practices removed the majority of large, old trees from riparian zones
throughout watershed; shrubs and both young and mature deciduous and conifers dominate the
upper watershed and dense shrubs such as willow and blackberry occupy the lower watershed
(Vogel 1992; GDRC 2006). Livestock grazing has removed components of riparian vegetation;
historic timber management reduced canopy cover structure and diversity. The reduction of
large trees in riparian areas results in decreased potential for large wood recruitment, which

consequently reduces habitat complexity.

Sediment Transport: Road Density

The condition of Sediment Transport: road density has a rating of Poor for all life history stages,
especially early life history phases that are more sensitive to elevated turbidity levels. Little River
contains a high density of roads in silvicultural areas (an average of 7.1 miles of road per square
mile of land). Processes initiated or affected by roads include landslides, surface erosion,
secondary surface erosion, and gullying. Existing road networks are a chronic source of sediment
to streams (Swanson and Dryness 1975) and often are the main cause of accelerated surface
erosion in forests across the western United States (Harr and Nichols 1993). Important factors that
affect road surface erosion include road surface condition, use during wet periods, location

relative to watercourses, and steepness.

Very Good or Good Rated Current Conditions

Habitat Complexity: Percent Primary Pools and Pool/Riffle/Flatwater Ratios

Complex pools provide rearing habitat for juvenile Chinook salmon. Reduced pool complexity
results in decreased vegetative cover and prey availability, and thus slower juvenile growth rates.
Historical logging resulted in large sediment input into Little River, resulting in sediment filling
pools. Lack of complex pools, and also fewer deep pools, creates flatwater habitats (neither pool
nor riffle), which drastically reduced pool complexity. Summaries from habitat typing data
collected by Green Diamond in 2005 indicate that, currently, 84% of the sites surveyed in Little
River had over 30% pools and over 20% riffles (GDRC 2009). These same summaries also indicate
that 96% of the kilometers surveyed had over 30% pools and over 20% riffles (GDRC 2009).

Velocity Refuge: Floodplain Connectivity
Floodplain connectivity in the Little River was rated Good for adult and winter-rearing steelhead

based on an overall estimated >80% response reach connectivity. Juvenile salmonid prey
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availability remains higher in side channels than the main river channel, with a carrying capacity
as much as 260 percent higher (Bellmore et al. 2013). The floodplain in the lower Little River has
been decreased by channel modification, historic timber operations, and the construction of
levees for agricultural purposes. All life history phases are affected by decreased availability of
floodplain habitat. Consequently, steelhead in the lower Little River may be subject to areas of

lower food availability and thus slower growth rates.

Threats

The following discussion focuses on those threats that rate as High or Very High (see Little River
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. The figures and tables that display data used in this analysis are provided in Little River
CAP results.

Logging and Wood Harvesting

Logging and wood harvesting was rated as a High stress for eggs, summer rearing juveniles,
winter rearing juveniles, smolt, and watershed processes. Historic logging practices in Little
River resulted in large-scale clear cuts, road construction, skid trails, and landings on highly
erodible soils. Highly erosive geology, in combination with extensive timber harvest has led to
mass wasting events, deep-seated landslides, and chronic sediment delivery into Little River.
During the years of intense harvest, the river likely had high turbidity that severely affected
development and behavior of all fish species. Decreased habitat complexity, channel aggregation
and decreased water quality are all results of intensive silvicultural practices. Management
practices have significantly changed, and it is expected that practices such as riparian buffers and

sediment management will improve habitat conditions and population abundance.

Agricultural Practices

Next to timber harvest, agriculture is the predominant land use in the lower Little River basin
and represents a high threat, especially for sub-adult life stages. The land is used for grazing
livestock, hay operations, and also a minor amount of cranberry bogs. There is little to no livestock
exclusion from the river and animals often trample streambanks and overgraze the riparian
vegetation. The grazing of livestock adjacent to the stream leads to eroded banks and an excess
of sediment and nutrients entering the water. In addition, diversions and ditches associated with
agriculture in the area contribute to degraded habitat conditions and poor hydrologic
connectivity. The reduction of estuarine function in the Little River is primarily the result of
conversion of lowland estuarine habitat to agricultural land and the agricultural practices that

occur in the estuarine floodplain.
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Roads and Railroads

Roads and railroads were rated as a High stress for steelhead winter adults, eggs, winter rearing
juveniles, smolts, and watershed processes. As described earlier, Little River contains a high
density of roads in silvicultural areas. Processes initiated or affected by roads include landslides,
surface erosion, secondary surface erosion (landslide scars exposed to rain splash), and gullying.
Existing road networks are a chronic source of sediment to streams (Swanson and Dyrness 1975)
and often are the main cause of accelerated surface erosion in forests across the western United
States (Harr and Nichols 1993). Elevated turbidity levels may results in decreased growth rates
of juveniles, reduced survival of eggs, and reduced feeding success due to turbid conditions.
GDRC has begun the process of hydrologically disconnecting roads from the Little River
watershed.

Channel Modification

Channel modification was rated as a High stress for smolts. The lower Little River mainstem has
been channelized by dikes and levees for agricultural and livestock purposes. The function of the
upper estuary (e.g., rearing, refugia, and ocean transition) has been degraded, and juveniles and
smolts rearing in or transitioning through mainstem and estuarine habitat will continue to be
threatened by the lack of intertidal brackish and salt marsh. Both juveniles and smolts suffer from
the lost opportunity for increased growth, which would improve their size at time of ocean entry

and marine survival.

Severe Weather Patterns

Severe weather patterns related to climate change such as increased temperature, reduced cold-
water refugia, and increased incidences of atmospheric river events are currently rated as
Medium to all life history phases. Severe weather combined with a landscape of fragile soils,
high road density, and timber operations may cause significant amounts of fine sediment input
to the Little River. Decommissioning roads and ensuring that adequate stream buffers are in

place may offset the deleterious effects of severe weather.

Limiting Stresses, Lifestages, and Habitat

The current condition and threat analyses suggest that physical habitat for adult as well as
summer and winter rearing juveniles is most limiting, and includes habitat complexity, water
quality, and sediment. Timber harvest and high road density are the primary threats to steelhead.
Historic timber harvest activities reduced large wood abundance and riparian vegetation
complexity, consequently reducing habitat complexity. Runoff from the high density roads
increase turbidity levels and contribute to decreased water quality, streambed aggradation.
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Channel modification creates a High threat for steelhead smolts. The unavailability of complex
estuarine rearing and foraging habitat subjects smolts to reduced growth, and thus potentially

decreased marine survival and size at maturity.

General Recovery Strategy

In general, recovery strategies focus on improving conditions and ameliorating current
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 strategy for the Little River populations
is discussed below with more detailed and site-specific recovery actions provided in Little River
CAP results, which provides the Implementation Schedule for this population.

Estuarine Restoration

The estuary provides critical rearing habitat for juvenile steelhead and Chinook salmon. A
management plan should be developed for the Little River estuary to restore tidal salt and
brackish marshes in order to allow fish to have access to high quality foraging and rearing habitat.
Riparian areas currently being used for livestock grazing should be fenced in order to allow
native vegetation to recover and become reestablished. Riparian buffer areas should be
established to create space for the reestablishment of tidal marshes. Dikes and levees should be
removed or set back to restore natural habitat-forming processes. Tidegates should be
inventoried and removed in order to create tidal fluctuation. The recreation of complex tidal
channels may be necessary east of Highway 101 in areas where the main channel has been

straightened and simplified.

Road Decommissioning

Little River contains a high density of dirt logging roads. Sediment loading from these roads
contributes to poor salmonid habitat conditions including elevated turbidity levels, stream
aggradation, and impaired gravel quality. Existing road-stream connections should be assessed

and upgraded or decommissioned to the maximum extent practical.

Increase In-stream and Off-channel Complexity

Little River currently lacks habitat complexity in many areas due to reduced large woody debris,
channel aggradation, invasive species, and altered riparian vegetation. Large wood, boulders, or
other instream structure should be added in order to increase complexity and sort sediment. Off-
channel ponds, alcoves, and backwater habitat should be re-created. Riparian areas should be

revegetated.
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NC Steelhead Little River CAP Viability Results

Habitat Complexity

Pool/Riffle/Flatwater
Ratio

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

. Current
Con:ae:;l:ttlon Category Key Attribute Indicator Poor Fair Good Very Good Indicator
Measurement
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Winter Adults Condition Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key
Width 0-10 meters) | Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
Large Wood <50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Frequency (Bankful streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity Width 10-100 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key
meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of 75% to 90% of >90% of <50% of

streams/ IP-km
(>30% Pools;
>20% Riffles)

<50% of
streams/ IP-Km

50% to 74% of
streams/ IP-Km

75% to 90% of
streams/ IP-Km

>90% of
streams/ IP-Km

55% of streams/

. . . ) S
Habitat Complexity | Shelter Rating (>80 stream (>80 stream (>80 stream (>80 stream IP-km (>80
stream average)
average) average) average) average)
Habitat Complexity | VStar >0.35 0.22-0.35 0.15-0.21 <0.15 0.46
NMFS Flow NMFS Flow NMFS Flow NMFS Flow
. . . . NMFS Flow
Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk .
Hydrology Passage Flows Protocol: Risk

Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

Factor Score 26

Passage at Mouth or

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

i 1 - 0, - 0, _
Passage/Migration Confluence :E;lsiilt:elim 74% of IP-km 90% of IP-km >90% of IP-km 80% of IP-km
<50% of IP-Km
. . . . 50% of IP-Km to | 75% of IP-Km to o o
Passage/Migration | Physical Barriers Z(r:;lsiiLF;:im 74% of 1P-km 90% of IP-km >90% of IP-km 79% of IP-km

40 - 54% Class 5

55-69% Class 5

Current
Rating

Riparian Tree Diameter <39% Class 5 & & 6 across IP- & 6 across IP- >69% Class5& | 43% Class5 &6 Fair
Vegetation (North of SF Bay) 6 across IP-km km km 6 across IP-km across IP-km
< 0, H _ 0, H >, 0, H
Riparian Tree Diameter _GS.M) ?ETSIW 70 .79{: I?‘en5|ty _8(.M’ ?ETSIW .
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined
8 4 across IP-km across IP-km across IP-km
Little River 174
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Quantity &

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

50% of IP-km to

Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

Factor Score 26

Sediment D|str|byt|on of or <16.IP Km 74% of IP-km 90% of IP-km >90% of IP-km 74% of IP-km Fair
Spawning Gravels accessible*
Sediment (Food 38-50 & 110- 50-60 & 95- .
<38 > R
Productivity) D50 (mm) 38 >128 128 110 60-95 47 Fair
_QN9°,
Floodplain <50% Response 2258%/:% >80% Response >80% Response
Velocity Refuge plain Reach P Reach Not Defined Reach
Connectivity - Reach . .
Connectivity . Connectivity Connectivity
Connectivity
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 40-60 Fair
NorCal)
. Aquatic .
<=12 12.1-17. 18-22. >=2 12.1-17.
Water Quality Invertebrates (EPT) 7.9 8-22.9 3 7.9 Fair
. . Sublethal or No Acute or No !EV|dence of No Acute or
Water Quality Toxicity Acute . . Toxins or .
Chronic Chronic ; Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of = severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
. Aquatic
< - - > .
Water Quality Invertebrates (Rich) 25 25-30 30-40 40 25-30
>1 spawner
per IP-kmto < | low risk
<1 Spawner per  low risk spawner <1 Spawner per
Size Viability Density IP-km (Spence spawner density per IP-km (Spence
et al 2012) density per Spence et al et al 2012)
Spence et al (2012)
(2012)
Flow Conditions NMFS Flow_ NMFS FIow_ NMES FIow_ NMEFS Flow. NMES Flow
. Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk .
Eggs Condition Hydrology (Instantaneous Protocol: Risk
Condition) Factor Score Factor Score Factor Score Factor Score Factor Score 26
>75 51-75 35-50 <35
NMFS Flow NMFS Flow NMFS Flow NMFS Flow
Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk NMFS Flow
Hydrology Redd Scour ' ' ’ ’ Protocol: Risk
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Habitat Complexity

Percent Primary
Pools

streams/ IP-Km
(>49% average

streams/ IP-Km
(>49% average

streams/ IP-Km
(>49% average

streams/ IP-Km
(>49% average

50% of streams/
IP-Km (>49%
average primary

primary pool primary pool primary pool primary pool pool frequency)
frequency) frequency) frequency) frequency)
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
. ) Pool/Riffle/Flatwater | streams/IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity .
Ratio (>30% Pools; (>30% Pools; (>30% Pools; (>30% Pools; (>30% Pools;

>20% Riffles) >20% Riffles) >20% Riffles) >20% Riffles) >20% Riffles)
<50% of 50% to 74% of | 75% to 90% of | >90% of o
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km 60% of streams/

Habitat Complexity | Shelter Rating IP-km (>80

(>80 stream

(>80 stream

(>80 stream

(>80 stream

stream average)

average) average) average) average)
Habitat Complexity | VStar >0.35 0.22-0.35 0.15-0.21 <0.15 0.46
Flow Conditions NMFS Flow NMEFS Flow NMFS Flow NMFS Flow NMFS Flow

Hydrology

(Baseflow)

Protocol: Risk

Protocol: Risk

Protocol: Risk

Protocol: Risk

Protocol: Risk
Factor Score 38
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>17% (0.85mm)  15-17% 12-14% <12% (0.85mm) | 15-17%
Sediment Gravel Quality (Bulk) | and >30% (0.85mm) and (0.85mm) and and <30% (0.85mm) and Fair
(6.4mm) <30% (6.4mm) | <30% (6.4mm) | (6.4mm) <30% (6.4mm)
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Gravel Quality streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Sediment (Embeddedness) (>50% stream (>50% stream (>50% stream (>50% stream (>50% stream
average scores  average scores | average scores | average scores | average scores
of 1&2) of 1&2) of 1&2) of 1&2) of 1&2)
i‘:g;“;ft?\t,ii;"’d D50 (mm) <38 >128 SR S08LIO: | PI0& 9 goos 47 Fair
Summer . . Properly . . .
Rearing Condition Estuary/Lagoon Quality & Extent Impa|'red/non- Impa{req but Functioning Un|m'p.a|red Impa{req but Fair
. functional functioning e Condition functioning
Juveniles Condition
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key
Width 0-10 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
Large Wood <50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Frequency (Bankfull streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity Width 10-100 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key
Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters)
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 89% of | >90% of

Fair

Fair
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Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

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 38

Passage/Migration

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

0.4
Diversions/10
IP-km

Passage at Mouth or

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

. - X 9 - 9 -
Passage/Migration Confluence or <16.IP Km 24% of 1P-km 90% of IP-km >90% of IP-km | 80% of IP-km
accessible*
<50% of IP-Km
. . . . 50% of IP-Km to | 75% of IP-Km to o o
Passage/Migration | Physical Barriers or <16.IP Km 74% of IP-km 90% of IP-km >90% of IP-km 79% of IP-km
accessible*
<50% of 50% to 74% of | 75% to 90% of | >90% of 85% of streams/
Riparian Canoby Cover streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | IP-Km (>70%
Vegetation Py (>70% average (>70% average | (>70% average | (>70% average | average stream
stream canopy) = stream canopy) | stream canopy) | stream canopy) | canopy)
- 0, - 0,
Riparian Tree Diameter <39% Class 5 & ;06 aséﬁsglf;_s > 256 :frfsglf:_s > >69% Class5& | 43% Class5 &6 Fair
Vegetation (North of SF Bay) 6 across IP-km km km 6 across IP-km across IP-km
< 0, H - 0, T >, 0, H
Riparian Tree Diameter _G?A) ?ETSIW 70 .79f [?‘en5|ty _8(.M) ?eTSIty .
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined
& v across IP-km across IP-km across IP-km
Sediment (Food 38-50 & 110- 50-60 & 95- .
Productivity) D50 (mm) <38 >128 s 1o 60-95 47 Fair
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of

Sediment (Food

Gravel Quality

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-km
(>50% stream

Productivity) (Embeddedness)
average scores  average scores | average scores | average scores | average scores
of 1&2) of 1&2) of 1&2) of 1&2) of 1&2)
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 40-60 Fair
NorCal)
. Aquatic _ _ .
Water Quality Invertebrates (EPT) <=12 12.1-17.9 18-22.9 >=23 12.1-17.9 Fair
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50 to 74% IP

75to0 89% IP

Habitat Complexity

Pool/Riffle/Flatwater
Ratio

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

. Temperature <50% IP km >90% IP km 100% IP-km
Water Quality (MWMT) (<20 C MWMT) :nn\]/\;;AZTO) ¢ Kﬂmv\f;ﬂzf) ¢ (<20 C MWMT) | (<20 C MWMT)
. . Sublethal or No Acute or No !Ewdence of No Acute or
Water Quality Toxicity Acute . . Toxins or .
Chronic Chronic . Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of = severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
Water Quality ﬁ]‘j,‘;":::brates Rich) | <2 25-30 30-40 >40 25-30 Fair
Size Viability Density <0.2 Fish/m~2 (F)lszh/g'nfz ngh/r%nEZ >1.5 Fish/m~2 <0.2 Fish/m~2
o . <50% of 50-74% of 75-90% of >90% of 67% of .
Viability Spatial Structure S Historical Historical . . . Fair
Historical Range Historical Range | Historical Range
Range Range
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Winter Rearing N . . Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Juveniles Condition Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key
Width 0-10 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
Large Wood <50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
Frequency (Bankfull streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity Width 10-100 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key
meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-km
(>30% Pools;
>20% Riffles)

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

Habitat Complexity

VStar

>0.35

0.22-0.35

0.15-0.21

<0.15

0.46
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<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

H 1 H 1 - 0, - 0, _
Passage/Migration | Physical Barriers or <16'IP Iim 74% of IP-km 90% of IP-km >90% of IP-km 79% of IP-km
accessible
- 0, - 0,
Riparian Tree Diameter <39% Class 5 & 40-54% Class 5 | 55 - 69% Class 5 >69% Class 5 & | 43% Class 5 & 6 .
) & 6 across IP- & 6 across IP- Fair
Vegetation (North of SF Bay) 6 across IP-km km km 6 across IP-km across IP-km
<699 i -799, R >209 P
Riparian Tree Diameter _GS.M’ ?ETSIW 70 .79{: D"en5|ty _8(% ?ETSIW ]
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined
g v across IP-km across IP-km across IP-km
Sediment (Food 38-50 & 110- 50-60 & 95- .
Productivity) D50 (mm) <38 >128 128 110 60-95 47 Fair
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of

Sediment (Food

Gravel Quality

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-km
(>50% stream
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Productivity) (Embeddedness)
average scores  average scores | average scores | average scores | average scores
of 1&2) of 1&2) of 1&2) of 1&2) of 1&2)
_QN9°,
Floodolain <50% Response 2258%/:% >80% Response >80% Response
Velocity Refuge plain Reach P Reach Not Defined Reach
Connectivity - Reach . .
Connectivity L Connectivity Connectivity
Connectivity
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 40-60 Fair
NorCal)
. Aquatic .
<=12 12.1-17. 18-22. >=2 12.1-17.
Water Quality Invertebrates (EPT) 7.9 8-22.9 3 7.9 Fair
. - Sublethal or No Acute or No !EV|dence of No Acute or
Water Quality Toxicity Acute . . Toxins or .
Chronic Chronic ) Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of | severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
. Aquatic .
<2 25- -4 >4 25-
Water Quality Invertebrates (Rich) 5 5-30 30-40 0 5-30 Fair
) . Properly . . .
Smolts Condition Estuary/Lagoon Quality & Extent Impal.red/non— Impal.req but Functioning Unlm.p.alred Impal.red. but Fair
functional functioning - Condition functioning
Condition
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<50% of
streams/ IP-Km

50% to 74% of
streams/ IP-Km

75% to 90% of
streams/ IP-Km

>90% of
streams/ IP-Km

55% of streams/

Habitat Complexity | Shelter Rating (>80 stream (>80 stream (>80 stream (>80 stream IP-km (>80 Fair
stream average)
average) average) average) average)
Number, Condition >5 1.1-5 0.01-1 0.4
Passage/Migration | and/or Magnitude of | Diversions/10 IP = Diversions/10 Diversions/10 0 Diversions Diversions/10
Diversions km IP km IP km IP-km

Passage at Mouth or

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

. . _ 0, - 9 -
Passage/Migration Confluence or <16.IP Km 74% of 1P-km 90% of IP-km >90% of IP-km 80% of IP-km
accessible*
NMFS Flow NMFS Flow NMFS Flow NMFS Flow

Passage/Migration

Passage Flows

Protocol: Risk
Factor Score

Protocol: Risk
Factor Score

Protocol: Risk
Factor Score

Protocol: Risk
Factor Score

NMFS Flow
Protocol: Risk
Factor Score 26

>75 51-75 35-50 <35
Smoltification Temperature <50% IP-Km (>6  50-74% IP-Km 75-90% IP-Km >90% IP-Km (>6 | 95% IP-km (>6
P and <14 C) (>6and<14C) | (>6and<14C) |and<14C) and <14 Q)
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 40-60 Fair
NorCal)
. Aquatic _ _ .
Water Quality Invertebrates (EPT) <=12 12.1-17.9 18-22.9 >=23 12.1-17.9 Fair
No Evi f
. . Sublethal or No Acute or ° _wdence © No Acute or
Water Quality Toxicity Acute . . Toxins or .
Chronic Chronic R Chronic
Contaminants
<50% of 50% to 74% of 75% to 90% of >90% of <50% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of = severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
. Aquatic
Water Quality Invertebrates (Rich) <25 25-30 30-40 >40 25-30
Smolt Smolt <6300 = Smolt
Smolt
abundance abundance abundance
. . abundance to .
which produces = which produces roduce low which produces
Size Viability Abundance high risk moderate risk fisk spawner high risk
spawner density = spawner densiFtJ or spawner density
per Spence density per S encZ (p2008) per Spence
(2008) Spence (2008) P (2008)
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Watershed
Processes

Landscape
Context

>10% of 7-10% of 3-6% of <3% of <3% of
. Watershed in Watershed in Watershed in Watershed in Watershed in

Hydrology Impervious Surfaces . . . ) .

Impervious Impervious Impervious Impervious Impervious

Surfaces Surfaces Surfaces Surfaces Surfaces

>30% of 20-30% of 10-19% of <10% of 0.0251% of
Landscape Patterns | Agriculture Watershed in Watershed in Watershed in Watershed in Watershed in

Agriculture Agriculture Agriculture Agriculture Agriculture

>35% of 26-35% of 25-15% of <15% of 91% of

Landscape Patterns

Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

Watershed in
Timber Harvest

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

7% of
watershed >1
unit/20 acres

<25% Intact

25-50% Intact

51-74% Intact

>75% Intact

25-50% Intact

Riparian . " Historical Historical Historical Historical Historical
. Species Composition . ) . . .
Vegetation Species Species Species Species Species
Composition Composition Composition Composition Composition
. . 2.5t03 1.6to2.4 <16 7.62
>
_?_(:;:Irl]r:eonrt Road Density '\:“l;/llles/Square Miles/Square Miles/Square Miles/Square Miles/Square
P Mile Mile Mile Mile
. . . <0. .
sediment streamside Road >1 Miles/Square Ic\)ll-ir)lgs/g uare f\)llillég/g ZLare l\/cl)ilis/s uare 7IVIiGIZs/S uare
Transport Density (100 m) Mile q q q q

Mile

Mile

Mile

Mile
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NC Steelhead Little River CAP Threat Results

Threats Across Targets

Adults

Summer Rearing
Juveniles

Winter Rearing
Juveniles

Smolts

Watershed
Processes

Project-specific-threats

1 | Agriculture

2 Channel Modification

3 Disease, Predation and Competition
Fire, Fuel Management and Fire

4 Suppression

5 Fishing and Collecting

6 | Hatcheries and Aquaculture

7 Livestock Farming and Ranching

8 Logging and Wood Harvesting

9 Mining

10 | Recreational Areas and Activities

11 | Residential and Commercial Development

12 | Roads and Railroads

13 | Severe Weather Patterns

14 | Water Diversion and Impoundments

Coastal Multispecies Recovery Plan
Vol. Ill, Northern California Steelhead

1

3

4

Overall Threat Rank
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Little River, Northern California Steelhead (Northern Coastal) Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action ID Level Threat Action Description Number | (Years) Recovery Partner Comment
LTRNC-NCSW- Address the present or threatened destruction, modification, or curtailment of
1.1 Objective Estuary the species habitat or range
LTRNC-NCSW- [Recovery
1.1.1 Action Estuary Increase extent of estuarine habitat
LTRNC-NCSW-
1.1.11 Action Step Estuary Assess tidally influenced habitat and develop plan to restore tidal channels. 2 1 CDFW, Coastal Conservancy, NMFS
LTRNC-NCSW- Cost estimate taken from SONCC coho salmon
1.1.1.2 Action Step Estuary Restore tidal wetlands and tidal channels, guided by plan. 2 5 CDFW recovery plan, $420,000
LTRNC-NCSW- CDFW, Coastal Conservancy, NMFS,
1.1.1.3 Action Step Estuary Assess and prioritize tidegates and levees for removal or replacement. 2 1 Private Landowners
LTRNC-NCSW- Cost estimate taken from SONCC coho salmon
1.1.1.4 Action Step Estuary Remove or replace tidegates and levees, guided by assessment. 2 5 CDFW recovery plan, $357,360
LTRNC-NCSW- Initiate a study to determine if the Highway 101 bridge crossing the Little River is
1.1.15 Action Step Estuary constricting the river channel and impeding river or tidal circulation in the estuary. 2 1 CDFW
LTRNC-NCSW- Habitat Address the present or threatened destruction, modification, or curtailment of
6.1 Objective Complexity the species habitat or range
LTRNC-NCSW- |Recovery Habitat
6.1.1 Action Complexity Improve pool/riffle/flatwater ratios (hydraulic diversity)
LTRNC-NCSW- Habitat
6.1.1.1 Action Step Complexity Develop plan to restore habitat complexity by recreating areas of low water velocity. 2 1 CDFW, Coastal Conservancy, NMFS
LTRNC-NCSW- Habitat Restore habitat complexity in identified areas by implementing actions to increase the
6.1.1.2 Action Step Complexity frequency of pool habitats. 2 10 CDFW
LTRNC-NCSW- [Recovery Habitat
6.1.2 Action Complexity Increase large wood frequency
LTRNC-NCSW- Habitat Develop plan to add large wood, boulders, or other instream structure to specific
6.1.2.1 Action Step Complexity areas in specific quantities. 2 1 CDFW, Coastal Conservancy, NMFS
LTRNC-NCSW- Habitat
6.1.2.2 Action Step Complexity Place instream structures, guided by assessment. 2 5 CDFW
LTRNC-NCSW- Address the present or threatened destruction, modification, or curtailment of
7.1 Objective Riparian the species habitat or range
LTRNC-NCSW- |Recovery
7.1.1 Action Riparian Improve canopy cover
LTRNC-NCSW- CDFW, Coastal Conservancy, NMFS,
7.1.1.1 Action Step Riparian Plant native riparian species in denuded areas. 2 2 Private Landowners
LTRNC-NCSW- CDFW, Coastal Conservancy, NMFS,
7.1.12 Action Step Riparian Remove invasive species that inhibit establishment of native riparian vegetation. 3 5 Private Landowners
LTRNC-NCSW- [Recovery
7.1.2 Action Riparian Prevent or minimize adverse alterations to riparian species composition and structure
LTRNC-NCSW- Manage riparian forests to promote late-seral characteristics while maintaining bank CDFW, CalFire, NMFS, Private
7.1.21 Action Step Riparian stability and existing shade. 3 1 Landowners
LTRNC-NCSW- CDFW, CalFire, NMFS, Private
7.1.2.2 Action Step Riparian Plant conifers in denuded areas, guided by prescription. 2 2 Landowners
LTRNC-NCSW- CDFW, CalFire, NMFS, Private
7.1.2.3 Action Step Riparian Thin, or release conifers, guided by prescription. 3 5 Landowners
LTRNC-NCSW- Address the present or threatened destruction, modification, or curtailment of
8.1 Objective Sediment the species habitat or range
LTRNC-NCSW- [Recovery
8.1.1 Action Sediment Improve instream gravel quality to reduce embeddedness
LTRNC-NCSW- Assess existing riparian buffers to ensure that the buffers are capturing the majority CDFW, Coastal Conservancy, NMFS,
8.1.1.1 Action Step Sediment of fine sediments before entering watershed. 3 1 Private Landowners
LTRNC-NCSW- CDFW, Coastal Conservancy, NMFS,
8.1.1.2 Action Step Sediment Identify areas that are currently not functioning as sediment traps. 3 1 Private Landowners
LTRNC-NCSW- CDFW, Coastal Conservancy, NMFS,
8.1.1.3 Action Step Sediment Plant riparian species to augment riparian vegetation. 3 3 Private Landowners
LTRNC-NCSW- CDFW, Coastal Conservancy, NMFS,
8.1.1.4 Action Step Sediment Assess potentially large inputs of fine sediments (e.g., landslides, failed culvert). 3 1 Private Landowners
LTRNC-NCSW- CDFW, Coastal Conservancy, NMFS,
8.1.15 Action Step Sediment Develop plan to remove large inputs of fine sediments. 3 1 Private Landowners
LTRNC-NCSW- CDFW, Coastal Conservancy, NMFS,
8.1.1.6 Action Step Sediment Remove large inputs of fine sediments. 3 10 Private Landowners
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Little River, Northern California Steelhead (Northern Coastal) Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action ID Level Threat Action Description Number | (Years) Recovery Partner Comment
LTRNC-NCSW- CDFW, Coastal Conservancy, NMFS,
8.1.1.7 Action Step Sediment Restore locations that are currently or imminently large producers of fine sediments. 2 10 Private Landowners
LTRNC-NCSW- Roads/Railroa |Address the present or threatened destruction, modification, or curtailment of
23.1 Objective ds the species habitat or range
LTRNC-NCSW- |Recovery Roads/Railroad |Prevent or minimize alterations to sediment transport (road condition/density, dams,
23.11 Action S etc.)
LTRNC-NCSW- Roads/Railroad CDFW, CalFire, NMFS, Private
23.1.1.1 Action Step S Assess streamside roads and prioritize decommissioning to minimize mass wasting. 2 1 Landowners
LTRNC-NCSW- Roads/Railroad CDFW, CalFire, NMFS, Private
23.1.1.2 Action Step S Develop plan to decommission or maintain roads with mass wasting potential. 2 1 Landowners
LTRNC-NCSW- Roads/Railroad CDFW, CalFire, NMFS, Private
23.1.1.3 Action Step s Decommission or upgrade roads with mass wasting potential throughout watershed. 2 20 Landowners
Coastal Multispecies Recovery Plan Little River 184
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Mad River Population (Lower and Upper)

NC Steelhead Winter-Run
Lower Mad River
e Role within DPS: Functionally Independent Population
e Diversity Stratum: Northern Coastal
e Spawner Abundance Target: 3,200 adults
e Current Intrinsic Potential: 145.7 km

Upper Mad River
e Role within DPS: Functionally Independent Population
e Diversity Stratum: North Mountain Interior
e Spawner Abundance Target: 5,800 adults
e Current Intrinsic Potential: 289.6 IP- km

NC Steelhead Summer-Run
e Role within DPS: Functionally Independent Population
e Diversity Stratum: Northern Coastal/North Mountain Interior
e Spawner Abundance Target: Effective Population Size; Ne> 500
e Amount of Potential Habitat: NA

For information regarding CC Chinook salmon and SONCC coho salmon for this watershed,

please see the CC Chinook salmon volume of this recovery plan and the SONCC coho salmon

recovery plan (http://www.westcoast.fisheries.noaa.gov/).

Abundance and Distribution

There are no known systematic adult or juvenile population surveys for NC steelhead on the Mad
River. Steelhead snorkel surveys were conducted sporadically until about 2008, but the level of
effort varied within and between years, making statistical inferences impossible. CDFW operated
a fish ladder from 1938 through 1964 at Sweasey Dam (built in 1938 and removed in 1970),

producing the only known reliable population time series for steelhead in the Mad River.

Steelhead have been documented in all fishbearing tributaries up to migration barriers (Stillwater
Sciences 2010). A major barrier to migration exists near Deer Creek (rkm 84.8), which restricts
passage during all but the highest flows. However, some adult steelhead are found in Pilot Creek
(rkm 92.8; Stillwater Sciences 2010) and as far upstream as Mathews Dam.
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The largest steelhead return to Sweasey Dam was 6,650 steelhead in 1942, with the population
declining significantly to approximately 2,000 by the 1960s. For the period 1957-1962 counts at
Sweasey Dam never exceeded 5.7 spawners/IP-km. Sparkman (2002) estimated a return of 1,419
wild winter-run steelhead from November to March 2000-2001. This equates to four spawners/IP-
km. Therefore, it is likely that the population of adult winter-run steelhead in the Mad River is
greater than the high risk threshold identified by Spence et al. (2008) of 352 adult spawners, but
substantially less than low risk threshold of 7,000. Spence et al. (2008) wrote that they did not
have enough data available on Mad River winter-run steelhead to determine the current

population viability.

Summer-run steelhead snorkel surveys for the period 1994-2005 indicate a high of 617 and a low
of 80 adults CDFG (2007). From 1994 to 2002, the geometric mean abundance was about 250 with
a decreasing trend (Spence et al. 2008). Spence et al. (2008) concluded that the snorkel survey data
on Mad River summer-run steelhead was enough evidence to categorize this population of
having at least a moderate risk of extinction. Beginning in 2013, adult summer-run steelhead
snorkel surveys on the Mad River were reinitiated by NMFS, CDFW, Green Diamond Resource
Company (GDRC), BLM, Mad River Alliance, and others. Snorkel surveys for adult summer-run
steelhead provide a low-cost and effective method for monitoring when performed consistently
over space and time by trained divers (Spence et al. 2008). The CDFW will also be using DIDSON
sonar in the Mad River to estimate abundances of adult steelhead beginning in 2014, which could

help future long-term salmonid monitoring.

History of Land Use

Historically, bands of the Wiyot Tribe inhabited the lower portion of the Mad River and fished
for salmon and steelhead in the watershed (Sturtevant 1978). After whites settled in the area in
the mid-1800s, logging and ranching became the primary land uses. Today, logging, road
building, gravel mining, grazing, agriculture and water diversion and impoundment are the
human activities that have the most pronounced effect on salmonid habitat in the Mad River
basin. Mad River Hatchery currently produces approximately 150,000 steelhead smolts annually,

supporting a recreational fishery with economic importance to the region.

These land uses have reduced available habitat throughout the basin. The watershed has been
heavily logged, some areas more than once, since the early 1900s (Stillwater Sciences 2010).
Increased erosion from logged hillslopes and roads, especially during the 1955 and 1964 flood
events, has filled the Mad River with sediment and created chronically high turbidity levels
(Stillwater Sciences 2008). Although the Mad River basin has naturally high rates of sediment
delivery due to unstable hillslopes prone to landslides and high rates of surface erosion, the U.S.
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Environmental Protection Agency (USEPA) estimated that 64 percent of all sediment delivered
to streams was attributed to human and land management-related activities, with roads being
the dominant source (USEPA 2007). In the lower Mad River and North Fork areas, sediment
loading is currently five times greater than natural background loading levels (USEPA 2007).
Compounding the increase in sediment delivery, riparian vegetation loss has reduced shading
and lowered instream large wood abundance. Most forest stands within the basin are now
comprised of smaller diameter trees with a greater percentage of hardwoods, which provide
different ecological function than redwood and conifer species that occurred historically (GDRC
2006).

Current Resources and Land Management

Much of the North Fork Mad River watershed and the lower and middle portions of the Mad
River basin are owned by GDRC and managed for timber production under an Aquatic Habitat
Conservation Plan. Grazing occurs on large ranches throughout the Mad River basin, as well as
more concentrated grazing along the reaches of the lower river and its tributaries. Most of the
upper basin is part of the Six Rivers National Forest (SRNF), and is managed using an ecosystem-
based approach that provides for resource protection under the Northwest Forest Plan (FEMAT
1993). The largest communities in the watershed, Arcata, Blue Lake and McKinleyville, are
situated along the lowermost reach near the mouth of the Mad River. Extensive instream gravel
mining occurs throughout the lower Mad River. Instream gravel mining is focused in the 7-mile
reach of the lower Mad River between Blue Lake and Arcata. Extensive instream gravel mining
occurs throughout the lower Mad River, although mining practices have greatly improved since
the 1970s. The majority of large gravel bars on the lower mainstem Mad River, between Blue
Lake and Highway 299, are mined each year, and annual mining typically removes the estimated
mean annual recruitment of gravel coming into the mining reach. Although the U.S. Army Corps
of Engineers permits gravel mining with numerous mitigation measures, such as a head-of-bar
buffer to maintain river flow around the gravel bar and a skim floor elevation that maintains low
to moderate channel confinement, gravel mining reduces the availability of complex rearing
habitat, and particle size, which could impact aquatic invertebrates and juvenile feeding in the
lower Mad River (NMFS 2004; 2010).

The following list highlights important groups or documents that are pertinent to the Mad River:
e  Mad River Stakeholders Group: http://www .naturalresourcesservices.org;

e Lindsay Creek Watershed Group: http://www.naturalresourcesservices.org/lindsay-

creek . html;
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e  Mad River Watershed Assessment: http://www.naturalresourcesservices.org/mad-
river-watershed-management-plan.html;

e  Green Diamond Resource Company: http://www.greendiamond.com;

e  Mad River Sediment Source Analysis: http://www.epa.gov/region9/water/tmdl/mad/
GMA-Mad-River-SSA-final-report-Dec2007-no-plates.pdf;

e  Mad River TMDL: http://www.epa.gov/region9/water/tmdl/mad/Mad-TMDL-122107-
signed.pdf; and

e  Mad River Alliance: http://www.facebook.com/pages/Mad-River-
Alliance/481159968568471.

Salmonid Viability and Watershed Conditions

The following indicators are rated Poor through the CAP process for NC steelhead: aquatic
invertebrates (EPT), percent of primary and staging pools, pool/riffle/flatwater ratio, road
density, shelter, and turbidity. Other indicators that are identified as impaired include the
following: LWD frequency, water temperature, number and magnitude of diversions, estuary
quality, and tree diameter. Recovery strategies will focus on improving these poor conditions as

well as those needed to ensure population viability and functioning watershed processes (see
Mad River CAP results).

Current Conditions
The following discussion focuses on those conditions that rated Fair or Poor as a result of our
CAP viability analysis. The Mad River CAP Viability Table results are provided below. Recovery

strategies will focus on improving these conditions.

Sediment Transport: Road Density

Overall, the sediment load allocations reflect a total 57 percent reduction over the 1976-2006 time
period, or an 89 percent reduction in human-and management-related sediment (USEPA 2007).
However, because existing management-related sediment loading is so high in the watershed,
dramatic cuts in sediment are necessary for habitat improvement (USEPA 2007). Canon Creek,
the North Fork Mad River, Maple Creek, Boulder Creek, Lindsay Creek, the Lower Mad River,
and the Lower Middle Mad River all have 50 percent or more of their watershed area in
Franciscan Melange, a very erosive geology type. Road building and logging have accelerated
erosion rates within this naturally erosive geology. In the lower Mad River and North Fork areas,
total sediment loading is currently five times greater than natural sediment loading (USEPA
2007). Most of the hydrologic units within hydrologic sub-areas HSAs in the lower portion of the
Mad River watershed, including Little River, Blue Lake, North Fork Mad River, and Butler Valley,

have very high road densities of greater than 3 road miles per square mile area. The Lower
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Middle Mad River has the largest area underlain by Franciscan Melange (40.4 mi2). Road-related
landslides contribute 622,942 tons of sediment per year in the Mad River watershed, making
sediment transport a substantial stress to this population (Mad River CAP Results). Sediment
accumulation at the mouths of tributaries, such as Cafion Creek, may inhibit juvenile and adult
access (D. Halligan, Stillwater Sciences, personal communication, 2011). Excess sediment in the
Mad River affects all life stages and all populations of listed salmonids in the basin. High gravel
embeddedness likely causes poor survival of eggs and fry in watersheds such as the North Fork
Mad River. Elevated turbidity also makes feeding and respiration difficult for fry and juvenile

salmonids.

Estuary: Quality and Extent

Estuary condition has a rating of Fair for juveniles in the Mad River (Mad River CAP Results).
The estuary was once connected to many sloughs and other off-channel rearing habitat, such as
overflow channels and cut-off meanders. Natural slough channels were blocked in the 1900s, and
the mainstem river channel was straightened and channelized in an attempt to minimize
overbank flooding (Stillwater Sciences 2010). Channel banks in the estuary were stabilized by the
construction of gravel berms, riprap, and riparian vegetation planted in the 1980s (Stillwater
Sciences 2010) and, as a result, active channel area in the reach has declined by 32 percent since
1941 (Stillwater Sciences 2008). Overall, the relocation of the mouth has increased the size of the
estuary, but available estuarine rearing habitat is simplified, with little instream structure or

diversity, very little off-channel habitat, and highly altered estuarine function.

Habitat Complexity: Altered Pool Complexity and/or Pool/Riffle Ratios

Sediment loading in the Mad River watershed has aggraded stream reaches, particularly in the
lower and middle Mad River watershed. Downstream of the Bug Creek confluence, landslide
sediment input exceeds the transport capacity of the river, resulting in a locally aggraded
mainstem channel (USEPA 2007). This has caused pools to fill in and become shallow, altering
the pool: riffle ratio in several stream reaches. Low LWD volume has also reduced the number
and quality of pools in streams in the Mad River watershed. Some short sections of the lower
North Fork and lower Mad River mainstem are confined by flood control levees on the right side
of the river around the Town of Blue Lake and in the Mad River bottoms, downstream of
Highway 101. These levees disconnect the channel from its floodplain and limit the formation of

off-channel habitat, which is critical for juvenile winter rearing success.

Habitat Complexity: Large Wood and Shelter
Stillwater Sciences (2010) identified several stream reaches as suffering from low LWD volume.
Industrial timber removal of trees, ages 40-80 years, will likely substantially reduce LWD

recruitment in the future. However, there is evidence that LWD recruitment is improving in some
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areas, such as Dry Creek and Canon Creek (Stillwater Sciences 2010). Areas that are lacking LWD
include the Lower Mad River sub-basin, North Fork Mad River sub-basin, Maple Creek, and
Powers Creek sub-basin. Surveys conducted by CDFW on Black Creek (a.k.a. Black Dog Creek),
located along the west side of the Mad River just upstream of Maple Creek at approximately RM
28.3, identified a relatively low level of LWD and recommended installing wood structures to

improve pool habitat quality and instream cover levels (Stillwater Science 2010).

Viability: Density, Abundance and Spatial Structure

Information provided above in the Abundance and Distribution section shows that steelhead
populations are likely far below the low risk spawner thresholds but above the depensation
thresholds. Steelhead have lost 36 percent of their historical habitat due largely to construction
of Matthews dam and other impassable barriers. In addition, recent snorkel surveys show that
steelhead likely cannot access any habitat above the barrier near the Bug Creek confluence in
most years, further limiting their spatial distribution. Poor habitat complexity within the estuary
likely limits the expression of life history diversity for steelhead. The high proportion of hatchery
steelhead (~75 percent) spawning in streams throughout the lower Mad River watershed likely
reduces the reproductive success of the population as whole and has the potential to have

undesirable genetic effects.

Water Quality: Turbidity or Toxicity

Analyses detailed in USEPA (2007) indicate there are hundreds of active landslides in the Mad
River watershed, which during winter and spring storms create turbid water conditions that
stress steelhead parr. Sediment input directly into streams by landslides can also smother
available spawning gravel, lowering steelhead survival from the egg to fry life stage. Turbidity
is problematic throughout the Middle and Lower Mad River watersheds and in the North Fork
Mad River.

Water Quality: Temperature

Instream summer water temperatures are impaired within some portions of the Mad River
watershed, particularly the mainstem Mad River and the North Fork Mad River, and likely inhibit
juvenile growth and development. However, water temperature data in several tributaries like
Lindsay and Hall creeks indicates there are tributaries in the Lower Mad River and North Fork
Mad River watersheds that have suitable summertime water temperatures that can support year-

round steelhead rearing.
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Very Good or Good Current Conditions

A Good rating was given for the following conditions; riparian species composition and structure,
floodplain connectivity: quality and extent, hydrology: water flow, passage and migration,
watershed hydrology, and landscape disturbance.

Threats

The following discussion focuses on primarily on those threats that rate as High or Very High
(Mad River 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. The figures and tables that display data used in this analysis are
provided in Mad River CAP Results.

Channel Modification

Channel modification is a significant threat for juveniles in the Mad River (Mad River CAP
Results). The draining of estuary wetlands and construction of high levees for pasture lands has
reduced the volume of winter rearing habitat in the lower portions of the watershed, while

constructed levees have effectively cut off access to valuable off-channel and slough habitat.

Water Diversion and Impoundments

Water diversions and impoundments affect the function of watershed processes by changing the
timing and magnitude of flow events. Matthews Dam, which forms Ruth Reservoir, stores
rainfall during the first several rainstorms of the winter season annually spilling after the
reservoir is full. This unnaturally attenuates flow in the Mad River, altering the normal
hydrologic signal in the Mad River. In years of below average precipitation, flow increases
resulting from fall rainstorms are more limited in magnitude, which likely creates barriers to
migration at the mouths of some tributaries. Out of basin water diversions or transfer of water
from the Humboldt Bay Municipal Water District could pose a significant threat to steelhead in
the Mad River by reducing habitat during certain times of year, decreasing flow variability, and

elevating stream temperatures.

Roads and Railroads

Roads are a High threat across all life stages, and one of the primary threats for these populations.
Most of the hydrologic units within HSAs in the lower portion of the Mad River watershed,
including Little River, Blue Lake, North Fork Mad River, and Butler Valley, have very high road
densities of greater than 3 mi/sq. mi. Overall, the sediment load allocations reflect a total 57
percent reduction over the 1976-2006 time period, or an 89 percent reduction in human-and

management-related sediment, suggesting the threat from roads is decreasing. However, roads
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remain a significant threat even though the volume of sediment due to human activities has been
decreasing (USEPA 2007). This threat will remain High in the future until a plan is developed
that systematically prioritizes and treats landslides and roads that contribute sediment to the

aquatic environment.

Mining

Mining/gravel extraction presents a High threat to the juvenile life stage. Historic gravel
extraction was very damaging to the habitat in the lower Mad River until 1994. Current instream
mining practices are improved over past practices. However, gravel extraction still reduces
overall habitat complexity and reduces the quality and quantity of available pool habitat. Given
the sensitivity of the channel to disturbance (i.e., current lack of floodplain and channel structure;
15 low levels of instream wood), gravel extraction is a high threat to rearing juveniles and a

medium threat to adults who require resting habitat in pools during upstream migration.

Logging and Wood Harvesting

Timber harvest is a High threat to steelhead in the Mad River. Many of the changes that have
occurred to instream and riparian conditions in the basin reflect legacy effects of more intensive
timber harvest from previous decades. The majority of private timber land in the Mad River
basin is owned by the Green Diamond Resource Company (Green Diamond), and will continue
as timberland into the future. The HCP lays out goals and objectives to minimize and mitigate
timber harvest effects through measures related to road and riparian management, slope stability,
and harvesting activities. Although the private timber land is managed under an aquatic HCP
that reduces the effects of timber harvest, elevated sediment yields, impaired LWD recruitment,
and decreased stream shading are still expected to occur in the future.

Hatcheries and Aquaculture

The Mad River hatchery poses a High threat to all life stages of winter-run and summer-run
steelhead. Sparkman (2002) found that a high percentage (~75 percent) of adult winter-run
steelhead spawning in the Mad River and tributaries were of hatchery origin. More recent
monitoring indicates the proportion of hatchery spawners in the Mad River may be closer to 60%
in some years. This raises significant concerns for the population in terms of outbreeding
depression and reduced productivity associated with the hatchery program. Until CDFW and
NMES agree on a Hatchery and Genetics Management Plan (HGMP), and the hatchery operates
in a manner consistent with protocols for an integrated hatchery outlined by the California
Hatchery Scientific Review Group (CHSRG 2012) including a proportionate natural influence
(PNI) of at least 0.5, this will remain a significant threat to the population. After approval of an

HGMP and implementation of hatchery practices consistent with recommendations by the
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California Hatchery Scientific Review Group, this threat to steelhead in the Mad River will likely

change to a medium to low threat.

Low or Medium Rated Threats

Low or Medium rated threats include agriculture, disease, predation and competition, fire, fuel
management and fire suppression, fishing and collecting, recreational areas and activities,
residential and commercial development, severe weather patterns, and livestock farming and

ranching.

Fishing and Collecting

Fishing and Collecting is rated overall as a Low to summer adults and a medium threat to adult
winter steelhead due to an in-river sport fishery. The fishing season for Mad River begins on the
fourth Saturday in May and extends through March 31, subject to low flow (200 cfs) closure.
Although wild, non-hatchery fish must be released after being caught, there is a popular catch
and release fishery for adult steelhead in the Mad River. Regulations do not currently protect
these fish during the entire period of low flow conditions that occur coincident with their
spawning migration. Anglers are allowed to target adult summer steelhead during low flow
conditions in the summer, prior to October 1. Poor summer water quality contributes to the stress
of catch and release, and likely results in increased hook-and-release mortalities (Clark and
Gibbons 1991). Winter adult steelhead are also subject to stress and mortality associated with the
catch and release fishery since fishing is allowed through March 31, a time period which is
coincident with their spawning migration. Recovery partners should work with the California

Department of Fish and Wildlife to reduce impacts of fishing and collecting on wild steelhead.

Limiting Stresses, Life Stages, and Habitats

The threat and stress analysis within the CAP workbook suggest that winter and summer rearing
juvenile steelhead productivity is likely limiting subsequent adult NC steelhead abundance
within the Mad River watershed. In addition, strays from Mad River Hatchery likely reduce the
overall productivity of the steelhead population. Excessive turbidity during the winter months,
along with inadequate stream shading, higher water temperatures, and reduced habitat
complexity have reduced the quality and extent of rearing habitat.

General Recovery Strategy

In general, recovery strategies 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. The general recovery strategy for the Mad River populations is discussed below
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with more detailed and site-specific recovery actions provided in Mad River CAP results, which

provides the Implementation Schedule for this population.

Address Upslope Sediment Sources

Existing problem roads (gullied, rutted, with inadequate drainage) and active erosion sites should
be prioritized and addressed as part of a comprehensive sediment reduction plan for the Middle
and Lower Mad River subwatersheds, which are the areas with the greatest volume of sediment
input (Stillwater Sciences 2010). While Green Diamond Resource Company has been prioritizing
their roads for treatment, the work needs to be performed across multiple private ownership
boundaries. Because roads are the dominant source of sediment in the watershed, improving
road condition and maintenance may be the most cost-effective approach to address elevated
turbidity within the watershed (USEPA 2007). The main fish-producing tributaries to the Mad
River (Lindsay Creek, North Fork Mad River, Canon Creek, and Maple Creek) should be treated
tirst (USEPA 2007).

Increase Instream Shelter Ratings and Pool volume

Availability of shelter habitat should be improved within reaches of the Middle and Lower Mad
River subwatersheds with currently low pool availability and quality. Adding LWD will improve
habitat complexity in existing pool habitats where shelter components are currently comprised
of undercut banks and emergent aquatic vegetation. In other reaches, restoration efforts should
implement wood/boulder structures into degraded reaches to increase pool frequency and
volume. Additions of large wood have occurred in NF Mad, mainstem Mad, Lindsay Creek and
Leggit Creek. These efforts have been for the most part successful at improving habitat. Beneficial
uses of water from Ruth Reservoir by the Humboldt Bay Municipal Water District should be
explored including elevating fall flows during rainstorms, and providing additional habitat for
fisheries restoration. Eradication of reed canary grass on Lindsay Creek would further improve
the habitat in Lindsay Creek. A new Habitat Conservation Plan for HBMWD would be a valuable

step to outline how water no longer needed for industrial uses could be used to benefit salmonids.

Increase Mainstem and Estuary Habitat Complexity

The lower portions of the mainstem Mad River (downstream from Mad River hatchery) suffer
from a lack of LWD and, in certain areas, disconnection with the floodplain (near Blue and
downstream from Highway 299). Priority should be placed on expanding rearing areas, such as
creation of off-channel ponds, wetlands, sloughs, and backwaters, to the lower Mad River, its
tributaries and the Mad River estuary. Where possible, land should be purchased from willing

landowners in order to expand floodplain habitat availability.
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Decrease Water Temperatures
The Mad River is currently listed as water temperature impaired in some parts of the watershed.
Water temperature impairment will be addressed through the management of shade by planting

conifers to increase riparian vegetation and improving canopy cover.

Complete Mad River HGMP and Update Hatchery Practices

CDFW and NMFS should complete the Mad River HGMP and develop solutions for integrating
hatchery and wild NC steelhead populations consistent with recovery goals and guidelines. In
particular, a portion of the adult hatchery steelhead run should be removed from the river prior
to spawning, or enough wild steelhead should be used in the broodstock, to reduce the genetic
threat from hatchery steelhead. Efforts should be made to minimize hatchery steelhead straying.

Passage or Decommission Matthews Dam
Matthews Dam on the Mad River needs to be evaluated for removal or fish passage. In addition,
flow bypasses need to be increased to allow salmonid migration, and to increase accessible

spawning and rearing habitat.
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NC Steelhead Mad River CAP Viability Results

Habitat Complexity

Pool/Riffle/Flatwater
Ratio

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

Conservation L Current
Category Key Attribute Indicator Poor Fair Good Very Good Indicator .
Target Rating
Measurement
<50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Winter Adults Condition Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key Fair
Width 0-10 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
Large Wood <50% of 50% to 74% of 75% to 90% of >90% of 50% to 74% of
Frequency (Bankfull streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity Width 10-100 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key Fair
meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 90% of | >90% of 30% of streams/

IP-km (>30%
Pools; >20%
Riffles)

<50% of
streams/ IP-Km

50% to 74% of
streams/ IP-Km

75% to 90% of
streams/ IP-Km

>90% of
streams/ IP-Km

0% of streams/

. . . ) N
Habitat Complexity | Shelter Rating (>80 stream (>80 stream (>80 stream (>80 stream IP-km (>80
stream average)
average) average) average) average)
Habitat Complexity | VStar >0.35 0.22-0.35 0.15-0.21 <0.15 0.15
NMFS Flow NMFS Flow NMFS Flow NMFS Flow
. . . . NMFS Flow
Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk .
Hydrology Passage Flows Protocol: Risk

Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

Factor Score 50

Passage at Mouth or

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

. . X 0, - 9 N
Passage/Migration Confluence or <16'IP Iim 74% of IP-km 90% of IP-km >90% of IP-km 80% of IP-km

accessible

<50% of IP-Km . .
Passage/Migration | Physical Barriers or <16 IP-Km ;2;) 2; :E:E:: to ;Z; 2: :E:EQ to >90% of IP-km 97.27% of IP-km

accessible* ? ?

- 9 - 0, [
Riparian Tree Diameter <39% Class 58 207 54%Class5 | 55-69% Class5 | o0/ 1 g | 44:52% Class5 .
) & 6 across IP- & 6 across IP- & 6 across IP- Fair
Vegetation (North of SF Bay) 6 across IP-km 6 across IP-km
km km km

<c09 - a0 - 5209 -
Riparian Tree Diameter _GS.M) ?ETSIW 70 .79{: I?‘en5|ty _8(.M’ ?ETSIW . .
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined Fair

& v across IP-km across IP-km across IP-km
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Quantity &

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

Factor Score 50

Coastal Multispecies Recovery Plan
Vol. Ill, Northern California Steelhead

Mad River (Lower and Upper)

. TR X 0, - 9 -
Sediment D|str|byt|on of or <16'IP Iim 74% of 1P-km 90% of IP-km >90% of IP-km 75% of IP-km
Spawning Gravels accessible
Sediment (Food 38-50 & 110- 50-60 & 95-
Productivity) D50 (mm) <38 >128 128 110 60-95 84
_QN9°,
Floodplain <50% Response 2258(;/:56 >80% Response >80% Response
Velocity Refuge plain Reach P Reach Not Defined Reach
Connectivity - Reach - .
Connectivity L Connectivity Connectivity
Connectivity
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 57.5 Fair
NorCal)
. Aquatic _ _
Water Quality Invertebrates (EPT) <=12 12.1-17.9 18-22.9 >=23 10
No Evi f
. - Sublethal or No Acute or ° . vidence o No Acute or
Water Quality Toxicity Acute . . Toxins or .
Chronic Chronic ; Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of
70% of streams/
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km L
. - - . I A IP-km maintains .
Water Quality Turbidity maintains maintains maintains maintains severity score of Fair
severity score of = severity score severity score severity score ¥
3 or lower
3 or lower of 3 or lower of 3 or lower of 3 or lower
. Aquatic .
2 25- -4 4 2
Water Quality Invertebrates (Rich) <25 5-30 30-40 >40 8 Fair
>1 spawner 5.8 spawner per
per IP-kmto < | low risk IP-km =>1
<1 Spawner per  low risk spawner spawner per IP-
Size Viability Density IP-km (Spence spawner density per km to < low risk Fair
et al 2012) density per Spence et al spawner density
Spence et al (2012) per Spence et al
(2012) (2012)
Flow Conditions NMFS FIow. NMFS FIow. NMFS FIow. NMFS FIow. NMES Flow
- Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk .
Eggs Condition Hydrology (Instantaneous Protocol: Risk
Condition) Factor Score Factor Score Factor Score Factor Score Factor Score 42
>75 51-75 35-50 <35
NMFS Flow NMFS Flow NMFS Flow NMFS Flow
Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk NMFS Flow
Hydrology Redd Scour ' ' ' ' Protocol: Risk
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Habitat Complexity

Percent Primary
Pools

streams/ IP-Km
(>49% average

streams/ IP-Km
(>49% average

streams/ IP-Km
(>49% average

streams/ IP-Km
(>49% average

>17% (0.85mm)  15-17% 12-14% <12% (0.85mm)
Sediment Gravel Quality (Bulk) | and >30% (0.85mm) and (0.85mm) and and <30% 11
(6.4mm) <30% (6.4mm) | <30% (6.4mm) | (6.4mm)
<50% of 50% to 74% of | 75% to 90% of | >90% of
97% of streams/
Gravel Qualit streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km IP-km (>50%
Sediment ¥ (>50% stream (>50% stream (>50% stream (>50% stream ? Fair
(Embeddedness) stream average
average scores  averagescores | averagescores | averagescores | o .o 2)
of 1&2) of 1&2) of 1&2) of 1&2)
Sediment (Food 38-50 & 110- 50-60 & 95-
Summer . . Properly . . .
Rearing Condition Estuary/Lagoon Quality & Extent Impal'red/non Impa{rec? but Functioning Un|m'p§|red Impa{req but Fair
. functional functioning e Condition functioning
Juveniles Condition
<50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key Fair
Width 0-10 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
Laree Wood <50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
Freguenc (Bankfull streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity Wic?th 10-le0 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key Fair
Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters)
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 89% of | >90% of

22% of streams/
IP-km (>49%
average primary

primary pool primary pool primary pool primary pool pool frequency)
frequency) frequency) frequency) frequency)
<50% of 50% to 74% of | 75% to 90% of | >90% of 30% of streams/

Habitat Complexity Pool/Riffle/Flatwater | streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | IP-km (>30%
Ratio (>30% Pools; (>30% Pools; (>30% Pools; (>30% Pools; Pools; >20%
>20% Riffles) >20% Riffles) >20% Riffles) >20% Riffles) Riffles)
<50% of 50% to 74% of | 75% to 90% of | >90% of
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km 0% of streams/
Habitat Complexity | Shelter Rating IP-km (>80

(>80 stream

(>80 stream

(>80 stream

(>80 stream

stream average)

average) average) average) average)
Habitat Complexity | VStar >0.35 0.22-0.35 0.15-0.21 <0.15 0.15
Hvdrolo Flow Conditions NMFS Flow NMFS Flow NMFS Flow NMFS Flow g:\:tF;cZII?\I’RVisk Fair
4 gy (Baseflow) Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk ’
Factor Score 67
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Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

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

Passage/Migration

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

Passage at Mouth or

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

. . _ ) - 9 -
Passage/Migration Confluence gz;lsiiLPlelim 74% of 1P-km 90% of IP-km >90% of IP-km 80% of IP-km
<50% of IP-Km
50% of IP-Km to | 75% of IP-Km to
i i ical Barri 1 - 9 - 279 -
Passage/Migration | Physical Barriers Zg;siilt:elim 74% of IP-km 90% of IP-km >90% of IP-km 97.27% of IP-km
<50% of 50% to 74% of | 75% to 90% of | >90% of 100% of

Riparian Canobv Cover streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Vegetation Py (>70% average (>70% average | (>70% average | (>70% average | (>70% average
stream canopy) = stream canopy) | stream canopy) | stream canopy) | stream canopy)
- 0, - 0, 0,
Riparian Tree Diameter <39% Class 5 & 40-54% Class 5 | 55 - 69% Class 5 >69% Class 5 & 44.52% Class 5 .
) & 6 across IP- & 6 across IP- & 6 across IP- Fair
Vegetation (North of SF Bay) 6 across IP-km 6 across IP-km
km km km
< 0, i - 0, T > 0, i
Riparian Tree Diameter _GS.M’ ?ETSIW 70 .79{: D"en5|ty _SQAJ ?ETSIW . .
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined Fair
g v across IP-km across IP-km across IP-km
Sediment (Food 38-50 & 110- 50-60 & 95-
D < >12 - 4
Productivity) 50 (mm) 38 8 128 110 60-95 8
<50% of 50% to 74% of | 75% to 90% of | >90% of

Sediment (Food

Gravel Quality

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

97% of streams/
IP-km (>50%

Productivity) (Embeddedness) stream average
average scores  average scores | average scores | average scores
of182) of182) of182) of182) scores of 1&2)
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 57.5
NorCal)
Water Quality Aquatic <=12 12.1-17.9 18-22.9 >=23 10

Invertebrates (EPT)
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50 to 74% IP

75to0 89% IP

Habitat Complexity

Pool/Riffle/Flatwater
Ratio

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

streams/ IP-Km
(>30% Pools;
>20% Riffles)

. Temperature <50% IP km >90% IP km 93.51% IP-km
Water Quality km (<20 C km (<20 C
(MWMT) (<20 C MWMT) MWMT) MWMT) (<20 C MWMT) | (<20 C MWMT)
. - Sublethal or No Acute or No !Ewdence of No Acute or
Water Quality Toxicity Acute . . Toxins or .
Chronic Chronic . Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of
75% of streams/
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km L
. g - . . L IP-km maintains
Water Quality Turbidity maintains maintains maintains maintains .
. . . . severity score of
severity score of = severity score severity score severity score
3 or lower
3 or lower of 3 or lower of 3 or lower of 3 or lower
. Aquatic .
Water Quality Invertebrates (Rich) <25 25-30 30-40 >40 28 Fair
0.2-0.6 0.7-15
. - : . A ) N . A .
Size Viability Density <0.2 Fish/mA2 Fish/mA2 Fish/mA2 >1.5 Fish/mA2 0.2 Fish/m~2 Fair
- 0, ! 0,
o . <50% of 50-74% of 75-90% of >90% of 63% of .
Viability Spatial Structure S Historical Historical . . . Fair
Historical Range Historical Range | Historical Range
Range Range
<50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
Winter Rearin Large Wood streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Juveniles € Condition Habitat Complexity | Frequency (Bankfull | (>6 Key (>6 Key (>6 Key (>6 Key (>6 Key Fair
Width 0-10 meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
Large Wood <50% of 50% to 74% of | 75% to 90% of | >90% of 50% to 74% of
Freguenc (Bankfull streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-km
Habitat Complexity Wic(thh 10}/100 (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key (>1.3 Key Fair
meters) Pieces/100 Pieces/100 Pieces/100 Pieces/100 Pieces/100
meters) meters) meters) meters) meters)
<50% of 50% to 74% of | 75% to 90% of | >90% of 30% of streams/

IP-km (>30%
Pools; >20%
Riffles)

<50% of
streams/ IP-Km

50% to 74% of
streams/ IP-Km

75% to 90% of
streams/ IP-Km

>90% of
streams/ IP-Km

<50% of
streams/ IP-Km

Habitat Complexity | Shelter Rating (>80 stream (>80 stream (>80 stream (>80 stream (>80 stream
average) average) average) average) average)
Habitat Complexity | VStar >0.35 0.22-0.35 0.15-0.21 <0.15 0.15
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Vol. Ill, Northern California Steelhead
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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

97.27% of IP-km

- 0, - 0, [}
Riparian Tree Diameter <39% Class 5 & 40-54% Class 5 | 55 - 69% Class 5 >69% Class 5 & 44.52% Class 5 .
) & 6 across IP- & 6 across IP- & 6 across IP- Fair
Vegetation (North of SF Bay) 6 across IP-km 6 across IP-km
km km km
<699 i -799 i >20Y i
Riparian Tree Diameter _GS.M’ ?ETSIW 70 .79{: D"en5|ty _SQA ?GTSIW . .
Vegetation (South of SF Bay) rating "D rating "D rating "D Not Defined Fair
g v across IP-km across IP-km across IP-km
Sediment (Food 38-50 & 110- 50-60 & 95-
Productivity) D50 (mm) <38 >128 128 110 60-95 84
<50% of 50% to 74% of | 75% to 90% of | >90% of

Sediment (Food

Gravel Quality

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

streams/ IP-Km
(>50% stream

97% of streams/
IP-km (>50%

Coastal Multispecies Recovery Plan
Vol. Ill, Northern California Steelhead

Productivity) (Embeddedness) stream average
average scores  averagescores | averagescores | averagescores | . .o 2)
of 1&2) of 1&2) of 1&2) of 1&2)
_QN9°,
Floodolain <50% Response 2258%/:5(3 >80% Response >80% Response
Velocity Refuge plain Reach P Reach Not Defined Reach
Connectivity - Reach . .
Connectivity L Connectivity Connectivity
Connectivity
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 57.5
NorCal)
. Aquatic
<=12 12.1-17. 18-22. >=2 1
Water Quality Invertebrates (EPT) 79 8229 3 0
. - Sublethal or No Acute or No !Ewdence of No Acute or
Water Quality Toxicity Acute . . Toxins or .
Chronic Chronic ) Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of <50% of
streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | streams/ IP-Km
Water Quality Turbidity maintains maintains maintains maintains maintains
severity score of | severity score severity score severity score severity score of
3 or lower of 3 or lower of 3 or lower of 3 or lower 3 or lower
. . Aquatic .
<2 25- -4 >4 2
Size Water Quality Invertebrates (Rich) 5 5-30 30-40 0 8 Fair
) . Properly . . )
Smolts Condition Estuary/Lagoon Quality & Extent Impal.red/non— Impal.req but Functioning Unlm.p.alred Impal.rec? but Fair
functional functioning - Condition functioning
Condition
Mad River (Lower and Upper) 203



<50% of
streams/ IP-Km

50% to 74% of
streams/ IP-Km

75% to 90% of
streams/ IP-Km

>90% of
streams/ IP-Km

0% of streams/

Habitat Complexity | Shelter Rating (>80 stream (>80 stream (>80 stream (>80 stream IP-km (>80
stream average)
average) average) average) average)
Number, Condition >5 1.1-5 0.01-1 1.3
Passage/Migration | and/or Magnitude of | Diversions/10 IP = Diversions/10 Diversions/10 0 Diversions Diversions/10
Diversions km IP km IP km IP-km

Passage at Mouth or

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

. . _ 0, - 9 -
Passage/Migration Confluence or <16.IP Km 74% of 1P-km 90% of IP-km >90% of IP-km 80% of IP-km
accessible*
NMFS Flow NMFS Flow NMFS Flow NMFS Flow

Passage/Migration

Passage Flows

Protocol: Risk
Factor Score

Protocol: Risk
Factor Score

Protocol: Risk
Factor Score

Protocol: Risk
Factor Score

NMFS Flow
Protocol: Risk
Factor Score 42

Fair

Coastal Multispecies Recovery Plan
Vol. Ill, Northern California Steelhead

>75 51-75 35-50 <35
Smoltification Temperature <50% IP-Km (>6  50-74% IP-Km 75-90% IP-Km >90% IP-Km (>6 | 60% IP-km (>6 Fair
P and <14 C) (>6and<14C) | (>6and<14C) |and<14C) and <14 Q)
Aquatic
Water Quality Invertebrates (B-1BI 0-40 40-60 60-80 80-100 57.5 Fair
NorCal)
. Aquatic _ -
Water Quality Invertebrates (EPT) <=12 12.1-17.9 18-22.9 >=23 10
. - Sublethal or No Acute or No I_Ewdence of No Acute or
Water Quality Toxicity Acute . . Toxins or .
Chronic Chronic . Chronic
Contaminants
<50% of 50% to 74% of | 75% to 90% of | >90% of 70% of streams/
streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km IP-kum maintains
Water Quality Turbidity maintains maintains maintains maintains severity score of Fair
severity score of = severity score severity score severity score 3or oner
3 or lower of 3 or lower of 3 or lower of 3 or lower
. Aquatic .
Water Quality Invertebrates (Rich) <25 25-30 30-40 >40 28 Fair
Less than the Greater than 63.918 Smolt
smolt the smolt !
abundance
abundance abundance to .
which produces = Value between roduce low which produces
Size Viability Abundance . .p p moderate risk Fair
high risk cells F5 and H5. | risk spawner .
. . spawner density
spawner density density per or Spence
per Spence et al Spence et al FZOOSp)
(2012) (2012)
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>10% of 7-10% of 3-6% of <3% of 0.29% of
Watershed Landscape . Watershed in Watershed in Watershed in Watershed in Watershed in
Hydrology Impervious Surfaces . . . ) .
Processes Context Impervious Impervious Impervious Impervious Impervious
Surfaces Surfaces Surfaces Surfaces Surfaces
>30% of 20-30% of 10-19% of <10% of 0.4% of
Landscape Patterns | Agriculture Watershed in Watershed in Watershed in Watershed in Watershed in
Agriculture Agriculture Agriculture Agriculture Agriculture
>35% of 26-35% of 25-15% of <15% of 19.12% of
Landscape Patterns | Timber Harvest Watershed in Watershed in Watershed in Watershed in Watershed in
Timber Harvest  Timber Harvest | Timber Harvest | Timber Harvest | Timber Harvest
>20% of 12-20% of 8-11% of <8% of 4% of
Landscape Patterns | Urbanization watershed >1 watershed >1 watershed >1 watershed >1 watershed >1
unit/20 acres unit/20 acres unit/20 acres unit/20 acres unit/20 acres
<25% Intact 25-50% Intact 51-74% Intact >75% Intact 40% Intact
Riparian . " Historical Historical Historical Historical Historical
. Species Composition . ) . . .
Vegetation Species Species Species Species Species
Composition Composition Composition Composition Composition
. . 25t03 1.6to2.4 <1.6 5.15
‘?'(re:::peonrtt Road Density :/ISill;/llles/Square Miles/Square Miles/Square Miles/Square Miles/Square
Mile Mile Mile Mile
Sediment Streamside Road >1 Miles/Square 0".5 tol 0'.1 to 04 <0.'1 4'92
Transport Density (100 m) Mile M!Ies/Square M!Ies/Square M!Ies/Square M!Ies/Square
Mile Mile Mile Mile
<50% of 50% to 74% of | 75% to 89% of | >90% of 50% of streams/
" . . Percent Staging streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km | IP-km (>20%
Summer Adults | Condition Habitat Complexity Pools (>20% staging (>20% staging (>20% staging (>20% staging staging pool
pool frequency) ' pool frequency) | pool frequency) | pool frequency) | frequency)

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)

Flow Conditions

NMFS Flow
Protocol: Risk

NMFS Flow
Protocol: Risk

NMFS Flow
Protocol: Risk

NMFS Flow
Protocol: Risk

NMFS Flow

Hydrology (Baseflow) Factor Score Factor Score Factor Score Factor Score E;Z:g::toiikm
>75 51-75 35-50 <35
NMTFS Flow NMTFS Flow NMFS Flow NMFS Flow
. . . ) NMFS Flow
Protocol: Risk Protocol: Risk Protocol: Risk Protocol: Risk .
Hydrology Passage Flows Protocol: Risk

Factor Score
>75

Factor Score
51-75

Factor Score
35-50

Factor Score
<35

Factor Score 50
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Passage at Mouth or

<50% of IP-Km

50% of IP-Km to

75% of IP-Km to

. . X 0, - 9 N
Passage/Migration Confluence or <16'IP Iim 74% of IP-km 90% of IP-km >90% of IP-km 80% of IP-km
accessible
<50% of IP-Km
. . . . 50% of IP-Km to | 75% of IP-Km to o o
Passage/Migration | Physical Barriers or <16.IP—Km 74% of 1IP-km 90% of IP-km >90% of IP-km 97.27% of IP-km
accessible*
>17% (0.85mm)  15-17% 12-14% <12% (0.85mm)
Sediment Gravel Quality (Bulk) | and >30% (0.85mm) and (0.85mm) and and <30% 11
(6.4mm) <30% (6.4mm) | <30% (6.4mm) | (6.4mm)
<50% of 50% to 74% of | 75% to 90% of | >90% of
97% of streams/
Gravel Qualit streams/ IP-Km  streams/ IP-Km | streams/ IP-Km | streams/ IP-Km IP-km (>50%
Sediment y (>50% stream (>50% stream (>50% stream (>50% stream ’
(Embeddedness) stream average
averagescores  average scores | average scores | averagescores | o ..o 2)
of 1 &2) of 1&2) of 1 &2) of 1&2)
Quantity & <50% of IP-Km o o
Sediment Distribution of or<16pkm 0% OfIPKmto | 75% of IPKMto | g000 o610 km | 75% of IPkm
) N 74% of IP-km 90% of IP-km
Spawning Gravels accessible
Sediment (Food 38-50 & 110- 50-60 & 95-
Productivity) D50 (mm) <38 >128 18 110 60-95 84
_QN9°,
Floodblain <50% Response igf%ﬁse >80% Response >80% Response
Velocity Refuge P . Reach P Reach Not Defined Reach
Connectivity - Reach - -
Connectivity - Connectivity Connectivity
Connectivity
0, 0,
<50% mainstem iﬁoa::szgn/: P Znsa:r?sfzn/;) P >90% mainstem | 65% mainstem
Mainstem IP km (<20 C km (<20 C km (<20 C IP km (<20 C IP-km (<20 C
Water Quality Temperature mwm};;zrle ¢ MWMT; <18.1 MWMT; <18.1 ?&an:l&l mwmilvﬁ\:ri ¢ Fair
(MWMT) C MWMT C MWMT
coho IP where coho IP coho IP
where coho IP where coho IP
overlaps) overlaps) overlaps)
overlaps) overlaps)
No Evidence of
. - Sublethal or No Acute or . No Acute or
Water Quality Toxicity Acute . . Toxins or .
Chronic Chronic ; Chronic
Contaminants
low risk >1 spawner per
IP-km to < low
<1 Spawner per spawner risk spawner
Size Viability Abundance IP-km (Spence density per 'p Fair
density per
et al 2012) Spence et al
(2012) Spence et al
(2012)
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NC Steelhead Mad River CAP Threat Results

Threats Across Targets

Winter Adults

Summer Rearing
Juveniles

Winter Rearing
Juveniles

Watershed
Processes

Summer Adults

Overall Threat

Project-specific-threats

1 | Agriculture

2 | Channel Modification

3 Disease, Predation and Competition
Fire, Fuel Management and Fire

4 | Suppression

5 | Fishing and Collecting

6 | Hatcheries and Aquaculture

7 | Livestock Farming and Ranching

8 | Logging and Wood Harvesting

9 Mining

10 | Recreational Areas and Activities
Residential and Commercial

11 | Development

12 | Roads and Railroads

13 | Severe Weather Patterns

14 | Water Diversion and Impoundments

1

Coastal Multispecies Recovery Plan
Vol. Ill, Northern California Steelhead
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Mad River (Lower and Upper), Northern California Steelhead (Northern Coastal/North Mountain Interior) Recovery Actions

Targeted Action
Attribute or Priority | Duration
Action ID Level Threat Action Description Number | (Years) Recovery Partner Comment
MadR-NCSW- Address the present or threatened destruction, modification, or curtailment of
1.1 Objective Estuary the species habitat or range
MadR-NCSW- |Recovery
1.1.1 Action Estuary Increase the quality and extent of estuarine habitat
MadR-NCSW-
1.1.1.1 Action Step Estuary Assess and prioritize levees for setback or removal. 2 2 County of Mendocino
MadR-NCSW-
1.1.1.2 Action Step Estuary Remove or set back levees, guided by assessment. 2 8 County of Mendocino
MadR-NCSW-
1.1.1.3 Action Step Estuary Assess tidally influenced habitat and develop plan to restore tidal channels. 1 2 CDFW
MadR-NCSW-
1.1.14 Action Step Estuary Restore tidal wetlands and tidal channels, guided by plan. 1 8 CDFW
MadR-NCSW- Floodplain Address the present or threatened destruction, modification, or curtailment of
2.1 Objective Connectivity |the species habitat or range
MadR-NCSW- [Recovery Floodplain
211 Action Connectivity Rehabilitate and enhance floodplain connectivity
MadR-NCSW- Floodplain
2111 Action Step Connectivity Assess watershed and prioritize potential refugia habitat sites. 2 2 CDFW
MadR-NCSW- Floodplain
21.1.2 Action Step Connectivity Implement projects that create refugia habitats, guided by assessment. 2 10 CDFW
MadR-NCSW-
3.1 Objective Hydrology Address the inadequacy of existing regulatory mechanisms
MadR-NCSW- |Recovery
3.1.1 Action Hydrology Improve flow conditions
MadR-NCSW- Improve water utilization regulatory mechanisms to increase conservation and reduce
3.1.1.1 Action Step Hydrology diversions. 3 5 RWQCB, SWRCB
MadR-NCSW- Address the present or threatened destruction, modification, or curtailment of
5.1 Objective Passage the species habitat or range
MadR-NCSW- |Recovery
5.1.1 Action Passage Modify or remove physical passage barriers
MadR-NCSW-
5.1.1.1 Action Step Passage Develop plan to restore passage of all life stages. 3 2 CDFW
MadR-NCSW-
5.1.1.2 Action Step Passage Implement plan 3 8 CDFW
MadR-NCSW- Matthews Dam should be evaluated for removal or fish passage and increased flow
5.1.1.3 Action Step Passage bypasses to allow salmonid migration, increase accessible spawning 2 10 CDFW, NMFS
MadR-NCSW-
5.1.1.4 Action Step Passage Implement Matthews dam recommendations from above assessment. 2 10 CDFW, NMFS
MadR-NCSW- Habitat Address the present or threatened destruction, modification, or curtailment of
6.1 Objective Complexity the species habitat or range
MadR-NCSW- |Recovery Habitat
6.1.1 Action Complexity Increase large wood frequency
MadR-NCSW- Habitat Develop plan to add large wood, boulders, or other instream structure to specific
6.1.1.1 Action Step Complexity areas in specific quantities. 2 2 CDFW
MadR-NCSW- Habitat
6.1.1.2 Action Step Complexity Place instream structures, guided by assessment. 2 8 CDFW
MadR-NCSW- Habitat
6.2 Objective Complexity Address the inadequacy of existing regulatory mechanisms
MadR-NCSW- [Recovery Habitat Prevent or minimize impairment to instream habitat complexity (reduced large wood
6.2.1 Action Complexity and/or shelter)
MadR-NCSW- Habitat
6.2.1.1 Action Step Complexity Reduce removal of instream large wood (i.e., wood poaching) 2 10 NPS, CDFW, County
MadR-NCSW-
7.1 Objective Riparian Address the inadequacy of existing regulatory mechanisms
MadR-NCSW- [Recovery
7.1.1 Action Riparian Improve canopy cover
MadR-NCSW-
7.1.11 Action Step Riparian Determine appropriate silvicultural prescription for benefits to listed salmonids. 3 2 CalFire
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Targeted Action
Attribute or Priority | Duration
Action ID Level Threat Action Description Number | (Years) Recovery Partner Comment
MadR-NCSW-
7.1.12 Action Step Riparian Plant conifers, guided by prescription. 3 10 CalFire
MadR-NCSW- Address the present or threatened destruction, modification, or curtailment of
10.1 Objective Water Quality |the species habitat or range
MadR-NCSW- [Recovery
10.1.1 Action Water Quality |Reduce turbidity and suspended sediment
MadR-NCSW- Develop and fund a feasibility study to address the significant turbidity issues from
10.1.1.1 Action Step Water Quality [Ruth Reservoir/Mathews Dam outlet. 2 2 CDFW, NMFS, PGE
MadR-NCSW- Fund and implement recommendations from proposed feasibility study to address
10.1.1.2 Action Step Water Quality |significant turbidity issues from the Ruth Reservoir/Mathews Dam outlet. 2 5 CDFW, NMFS, PGE
Disease/Predat

MadR-NCSW- ion/Competitio |Address the present or threatened destruction, modification, or curtailment of
14.1 Objective n the species habitat or range
MadR-NCSW- [Recovery Disease/Predati [ Prevent or minimize reduced density, abundance, and diversity based on the
14.1.1 Action on/Competition |biological recovery criteria
MadR-NCSW- Disease/Predati
14.1.1.1 Action Step on/Competition |Eradicate reed canary grass on Lindsey Creek. 2 5 CDFW
MadR-NCSW- Address other natural or manmade factors affecting the species' continue