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1.0 INTRODUCTION

The 1996 reauthorization of the Magnuson-Stevens Fishery Conservation and Management Act
(MSA) included requirements to identify, describe, and protect essential fish habitat (EFH).
EFH is defined as “those waters and substrate necessary to fish for spawning, breeding, feeding,
or growth to maturity.” The MSA and EFH regulations require Regional Fishery Management
Councils (RFMC) to describe and identify EFH by life-stage, evaluate potential adverse impacts
to habitat and develop measures to protect EFH, and identify major prey species, among other
provisions. These items must be included in all Fishery Management Plans (FMPs).

Pacific salmon EFH is described in Appendix A to the Pacific Coast Salmon FMP (PFMC 1999),
and includes “all those streams, lakes, ponds, wetlands, and other currently viable water bodies
and most of the habitat historically accessible to salmon in Washington, Oregon, Idaho, and
California. In estuarine and marine areas, salmon EFH extends from the nearshore and tidal
submerged environments within state territorial waters out to the full extent of the exclusive
economic zone (EEZ) offshore of Washington, Oregon, and California north of Point
Conception.” Pacific Coast salmon EFH also includes those areas off Alaska designated as
salmon EFH by the North Pacific Fishery Management Council (NPFMC). Freshwater EFH
excludes areas above longstanding naturally impassable barriers and certain man-made barriers
representing the current upstream extent of Pacific salmon access. The Pacific Fishery
Management Council (Council) and National Marine Fisheries Service (NMFS) made minor
revisions during the EFH codification process in 2008 (73 FR 60987).

The regulatory guidelines for implementing the EFH provisions of the MSA state that RFMCs
and NMFS should periodically review the EFH provisions of FMPs and revise or amend them as
warranted, based on available information (50 CFR 600.815(a)(10)). This review should include
evaluating published scientific literature and unpublished reports, soliciting input from interested
parties, and searching for previously unavailable information on salmon stocks identified in the
FMP. The regulatory guidance states that a complete review should be conducted periodically,
but at least once every five years. Pacific Coast salmon EFH was first designated in 1999 by the
Council as part of Amendment 14 to the Salmon FMP and was codified in 2008 as a result of the
Idaho County versus Commerce court case (Idaho County et al. v. Donald Evans et al., United
States District Court for the District of Idaho, Case No. CV02-80-C-EJL). Any modifications to
EFH should be described in detail and published in the appropriate format. In some cases it may
require an FMP amendment, if the FMP does not include provisions for making changes to EFH
outside of the amendment process.

The Council and NMFS initiated a review of salmon EFH in 2009, In the years since Pacific
Coast salmon EFH was first identified and described in 1999, NMFS has taken steps to clarify
the process for identifying, describing, and refining EFH. In 2002, NMFS published a final rule

1 As part of the review, Cramer Fish Sciences was contracted to compile an Annotated Bibliography for 2010
Essential Fish Habitat Update; this document will be available to the public on the Council’s website
(www.pcouncil.org).
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to implement the EFH provisions of the MSA (67 FR 2343), and, in 2006, issued a memorandum
providing additional guidance to refine the description and identification of EFH (NMFS 2006).
This review was guided by these two clarifying documents.

1.1 DOCUMENT ORGANIZATION

This document is intended to present and analyze alternatives that were developed to reflect new
and newly-available information generated during the recent periodic review. Section 1 contains
background, purpose and need, the Council’s FMP amendment schedule, related documents, and
a brief summary of alternatives. Section 2 contains the detailed description of the alternatives;
Section 3 contains a description of the affected environment; Section 4 is the analysis of
alternatives; Section 5 describes consistency with applicable laws; and Section 6 contains
literature cited.

Appendix A to this document was adopted in September 2013 by the Council as the Amendment
18 preferred alternative, and is an update of the EFH provisions approved in 2000 as part of
Amendment 14 to the Salmon FMP. It provides detailed information regarding the EFH
identification and description, and other information contained in the FMP itself. Appendix A
includes the detailed description and identification of Pacific salmon EFH, the fishing and non-
fishing activities that may adversely affect EFH, and recommended conservation measures.

Appendix B to this document contains proposed amendments to FMP language in strikethrough
format. Any changes adopted by the Council and subsequently approved by NMFS will be
reflected in Appendix B.

1.2 PURPOSE AND NEED

The purpose of the proposed action is to use the best scientific information available to inform
revisions to the description and identification of EFH for Pacific salmon. The purpose is also to
use the new information to inform other EFH actions to designate habitat areas of particular
concern (HAPC), modify the current information on fishing activities and identify potential
measures to minimize its effects on EFH, update the list of non-fishing related activities that may
adversely affect EFH, and identify potential conservation and enhancement measures to
minimize those effects. The need for the proposed action is to ensure that EFH description and
identification in the FMP takes into account new information and data regarding salmon habitat
that has become available since EFH was initially identified and described for Pacific Coast
salmon in 1999 to continue the protections afforded to Pacific salmon managed under the salmon
FMP, by updating EFH designations and related information.

The regulations implementing the EFH requirements in the MSA require that the RFMCs
conduct periodic reviews of EFH provisions of their FMPs and revise or amend those provisions,
as warranted, based on the available information (50 CFR 600.815(a)(10)). A recent review of
the available information on habitat use by Pacific salmon found that revisions to EFH may be
necessary to account for new information about salmon habitat.

Final Environmental Assessment September 2014
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1.3 PLAN DEVELOPMENT SCHEDULE AND ADVISORY BODY
PARTICIPATION

At its April 2011 meeting, the Council initiated an FMP amendment process to address
recommended modifications to Pacific salmon EFH. The recommendation to modify EFH was
developed by the Pacific salmon EFH Oversight Panel (OP) that consisted of agency and Council
staff, and was contained in a final report (Stadler et al. 2011) presented to the Council in June
2011.

The Council considered an initial scoping document in March 2012, and considered an
alternatives document in September 2012. The alternatives selected for analysis address changes
to the geographic extent of EFH, revisions to the list of dams that form the upstream extent of
EFH, revisions to the criteria for determining the upstream extent of EFH, the designation of
HAPCs, updates to the description of the habitat requirements by species and life-stage, and
revisions to the description of fishing and non-fishing activities that may adversely affect salmon
EFH, and potential conservation measures to address those effects. At its April 2013 meeting,
the Council requested the addition of an alternative to address the situation in which Endangered
Species Act (ESA) Section 10(j) experimental population reintroductions may co-occur with
proposed EFH.

At its September 2013 meeting, the Council adopted final preferred alternatives for modifying
Pacific salmon EFH. This completed the Council’s process for the FMP amendment. Council
and NMFS staff then made final modifications and transmitted the amendment package
(including the Environmental Assessment [EA], FMP language, and other relevant documents)
to NMFS for approval by the Secretarial of Commerce. After approval, Amendment 18 will be
published on the Council’s website, along with Appendix A and other relevant information.

1.4 RELATED DOCUMENTS INCORPORATED BY REFERENCE

Several documents are directly related to Pacific salmon EFH, and are hereby incorporated by
reference:

Pacific Coast Salmon Fishery Management Plan (FMP) (PFMC 2012). The FMP forms the
basis for Pacific salmon management, including harvest, conservation objectives, consistency
with national standards, and EFH. It has been amended 17 times. The Salmon FMP contains the
EFH identification, description, and all associated information required by the 1996 revision of
the MSA and the subsequent regulations promulgated by NMFS in 2002 (67 FR 2343).

Appendix A to Pacific Coast Salmon FMP (PFMC 1999). This document is referred to as the
1999 Appendix A, and was approved as part of Amendment 14 to the salmon FMP. It contains
the detailed identification and description of Pacific salmon EFH, which further defines the
overall identification and description, and fishing activities contained in the FMP itself. It also
includes information on EFH per life stage, fishing and non-fishing impacts, impassable barriers,
conservation measures, maps, figures, and more. Once Amendment 18 is approved by the
Secretary, the proposed Appendix A will replace the 1999 Appendix A, and it will reflect the
most up-to-date information on Pacific salmon EFH.
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Pacific Coast Salmon 5-Year Review of Essential Fish Habitat: Final Report to the Pacific
Fishery Management Council (Stadler et al. 2011). This report to the Council, written by the
OP, summarized the findings of the EFH periodic review, and made broad recommendations
regarding whether new and newly-available information warranted moving forward with
modifying Pacific salmon EFH.

1.5 CONCLUSION

Detailed descriptions and discussion of the alternatives and the expected environmental impacts
resulting from each of the alternatives, as well as any cumulative impacts, are provided in
Section 2 and Section 4 of this document, respectively. While there are potential minor negative
impacts associated with some of the alternatives, none of the alternatives were found to have
significant negative impacts to the biological, socioeconomic, or physical environment. In
addition, in some cases, positive insignificant impacts were identified, and are described in
Section 4. Based on this, NMFS will make a finding of no significant impact (FONSI), which
will be attached to the final EA..

2.0 DESCRIPTION OF ALTERNATIVES

The suite of alternatives described here addresses the potential revisions to salmon EFH
identified during the periodic review process. These revisions are based on the required
elements of EFH contained in the regulatory guidance (50 CFR 600.815). None of the
alternatives are mutually exclusive, with the exception of Alternatives 6C and 6D, which are
mutually exclusive with each other; and the No-action Alternatives, which are mutually
exclusive with the other alternatives in each category. Therefore, the Council could select more
than one action alternative in a given category. For example, the Council could select both
Alternatives 3B (add coho EFH to specific hydrologic units [HUs]) and 3C (remove EFH
designation from one HU).

Selection of any of the action alternatives would modify the existing EFH provisions. The No-
action Alternative in each category is equal to status quo. In other words, a decision by the
Council to not take action means that the existing EFH provisions would remain in place. Table
2-1 provides an overview of the alternatives, reflecting changes made by the Council at the
September 2012 and April 2013 Council meetings.

The Council’s selections of final preferred alternatives (FPA) are highlighted in bold font in
Table 2-1. The FPAs are Alternatives 1B, 2B, 2D, 3B, 3C, 4B, 5B, 6B, 6D, 7B, 8B, 9B-9F, 10B,
10C, 11B, 11C1-11C10, 12B, and 13B.

Final Environmental Assessment September 2014
Amendment 18 to the Salmon FMP



Table 2-1: Summary of Alternatives

Subject Area

Alternatives

Identification of
Pacific salmon EFH

1A. No-action Alternative
1B. Revise the identification of EFH, clarifying that EFH is designated only for stocks included in the
fishery managed by the PFMC.

Chinook salmon
freshwater EFH

2A. No-action Alternative

2B. Add five hydrologic units (HUs) as Chinook salmon EFH: 17060108 (Palouse), 17060308 (Lower
NF Clearwater), 18050005 (Tomales-Drakes Bay), 17020009 (Lake Chelan), and 17020015 (Lower
Crab Creek); and remove one HU as Chinook salmon EFH: 17100207 (Siltcoos).

2C. Designate the mainstem Columbia River and side channels as EFH for Chinook salmon, in HU
17070101.

2D. Update EFH designations and maps to be consistent with new USGS California Central Valley 4th
field hydrologic units.

Coho salmon
freshwater EFH

3A. No-action Alternative

3B. Add five HUs as coho salmon EFH: 17070103 (Umatilla), 17060305 (South Fork Clearwater),
17060304 (Middle Fork Clearwater), 17060302 (Lower Selway), and 17060301 (Upper Selway)
3C: Remove coho salmon EFH from one HU: 18060006 (Central California Coast).

Puget Sound pink
salmon freshwater
EFH

4A. No-action Alternative
4B. Designate HU 17110013 (Duwamish) and HU 17110017 (Skokomish) as Puget Sound pink salmon
EFH.

ESA Section 10(j)
experimental
population
reintroduction efforts

5A. No-action Alternative

5B. Amend Appendix A to add a statement that efforts to reintroduce Pacific salmon as an
experimental population into historically occupied habitats under Section 10(j) of the Endangered
Species Act will be considered when designating EFH.

Impassable barriers

6A. No-action Alternative

6B. Update and correct the list of impassable dams, including correct names, other minor corrections,
removing dams from the list that are upstream of other impassable barriers, and removing barriers
that are now passable from the list: [Dexter Dam (HU 17090001, Middle Fork Willamette River); Big
Cliff Dam (HU 19070005, North Santiam River); Cougar Dam (HU 17090004, McKenzie River); Soda
Springs Dam (HU 17100301, North Umpqua River)].

6C. Revise the criteria for designating a dam as the upstream extent of EFH, and update the list based on the
new criteria and new information.

6D. Revise the criteria for designating a dam as the upstream extent of EFH, update the list based on
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the new criteria and new information, and include consideration of efforts to reintroduce experimental
populations of salmon into historically occupied habitats under Section 10(j) of the Endangered Species
Act.

Marine and estuarine
EFH

7A. No-action Alternative

7B. Clarify that Puget Sound pink salmon marine EFH includes U.S. EEZ waters north of 48° N
latitude, Puget Sound/Strait of Juan de Fuca, and Alaskan waters that are designated salmon EFH by
the NPFMC.

EFH descriptions

8A. No-action Alternative

8B. Update the text for EFH summaries and descriptions for each species of Pacific Coast salmon,
based on best available science. Provide new references as an appendix to Amendment 18; and update
EFH descriptions, life history, and habitats, based on new information including habitat needs and life
history.

HAPCs

9A. No-action Alternative

9B. Designate channels and floodplains as a HAPC.

9C. Designate thermal refugia as a HAPC.

9D. Designate spawning habitat as a HAPC.

9E. Designate estuaries as a HAPC.

9F. Designate marine and estuarine submerged aquatic vegetation as a HAPC.

Fishing activities that
may adversely affect
EFH

10A. No-action Alternative
10B. Revise description of MSA fishing activities.
10C. Revise description of non-MSA fishing activities.

Non-fishing activities
that may adversely
affect EFH

11A. No-action Alternative
11B. Update the information on the existing 21 non-fishing activities that may adversely affect EFH.
11C. Add new non-fishing activities that may adversely affect EFH:

11C1. Activities causing high 11C6. Power plant intakes

intensity acoustic or pressure waves  11C7. Pesticide use

11C2. Over-water structures 11C8. Flood control maintenance

11C3. Alternative energy 11C9. Culvert construction

development 11C10. Coal export terminal facilities

11C4. Liquefied natural gas projects

11C5. Desalination

Information and
research

12A. No-action Alternative
12B. ldentify and prioritize new information and research needs.
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Procedures for 13A. No-action

changing EFH 13B. Develop process for future changes to EFH.

Alternatives 4D. Designate HU 17110021 (Crescent-Hoko) as Puget Sound pink salmon EFH.

considered but 4E. Designate HU 17120102 (Queets-Quinault) as Puget Sound pink salmon EFH.

rejected* 5C. Update the list of dams based on the existing criteria.
10C10. Add “activities that contribute to climate change” to list of non-fishing activities that may adversely
affect EFH.

*These alternatives were numbered differently when considered in September 2012, and therefore do not necessarily align with the new
numbering.
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2.1 IDENTIFICATION OF EFH FOR PACIFIC COAST SALMON

FMPs are required to identify and describe EFH for all managed species. In very general terms,
the Salmon FMP identifies EFH as “those waters and substrate necessary for salmon production
needed to support a long-term sustainable salmon fishery and salmon contributions to a healthy
ecosystem.” It goes on to provide additional factors that the Council uses to identify EFH.
Based on the review, the Council considered a minor revision to the general description of
salmon EFH, to clarify that EFH can only be designated for salmon species that are federally
managed and included in a fishery management unit (FMU).

Alternative 1A: No-action Alternative
This alternative would retain the existing language on identification of Pacific Coast salmon
EFH.

Alternative 1B: Revise the identification of EFH (preferred)

This alternative would add language to clarify that EFH may only be designated for federally-
managed stocks that are included in an FMU. The alternative language would be modified to
avoid confusion about which salmon have EFH; and would provide better clarity regarding the
identification of EFH and whether EFH can be designated for a particular stock of Pacific
salmon.

2.2 FRESHWATER ESSENTIAL FISH HABITAT

Freshwater EFH for each of the three managed species is currently designated by 4™ field HUs?,
and is based on the information available at the time Amendment 14 was developed, in 1999.
Continuing to apply an inclusive, watershed-based description of EFH using U.S. Geological
Survey (USGS) HUs is appropriate, because it (1) recognizes the species' need to use diverse
habitats and underscores the need to account for all of the habitat types supporting the species’
freshwater and estuarine life stages, from small headwater streams to migration corridors and
estuarine rearing areas, (2) considers the variability of freshwater habitat as affected by
environmental conditions (droughts, floods, etc.) that make precise mapping difficult, and (3)
reinforces important linkages between aquatic and adjacent upslope areas. Habitat available and
utilized by salmon changes frequently in response to floods, landslides, woody debris inputs,
sediment delivery, and other natural events. To expect the distribution of salmon within a
stream, watershed, province, or region to remain static over time is unrealistic. Furthermore, this
watershed-based approach is consistent with other Pacific salmon habitat conservation and
recovery efforts such as those implemented under the Endangered Species Act (ESA).

The periodic review noted a number of potential revisions to the freshwater EFH designations for
the three species of salmon managed under the Salmon FMP (See Stadler et al. 2011). These

2 The United States is divided into successively smaller hydrologic units based on distinctive features and
watershed boundaries. Each hydrologic unit is identified by a unique hydrologic unit code consisting of two
to eight digits based on four levels of classification in the hydrologic unit section. 4t field hydrologic units,
referred to as “cataloging units”, are assigned a unique 8-digit code and cover a geographic area representing
part of or all of a surface drainage basin, a combination of drainage basins, or a distinct hydrologic feature.
8
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revisions included changes to the 4" field HUs that are designated as EFH for each species, and
changes to the dams that mark the upstream extent of EFH.

2.2.1 ALTERNATIVES FOR REVISING CHINOOK SALMON FRESHWATER EFH

As described in Stadler et al. (2011), the 4™ field HUs were updated by the USGS, resulting in
changes to the names, codes, and boundaries of HUs in the California Central Valley and
coast(Figure 2-1). The changes, which pertain primarily to the California Central Valley,
typically result in larger, consolidated HUs. The EFH designations in this area should be
updated to reflect the current classification system.

The alternatives for revising Chinook salmon EFH in fresh water incorporate new distributional
data found during the periodic review and revisions to the numbers, names, and boundaries of
the 4™ field HUs in the California Central Valley and coast. With the exception of Alternative
2A, these are not mutually exclusive. The Council may elect to implement some or all of these
alternatives.

Amendment 16 to the Salmon FMP removed the mid-Columbia River spring Chinook salmon
stocks from the FMU. The 1999 Appendix A identified EFH for these stocks; however, the
action of removing them from federal management means that they are no longer eligible to have
EFH identified and described for them. Therefore, Amendment 18 would remove EFH
previously identified for mid-Columbia River spring Chinook salmon. However, this action is
required as a result of Amendment 16 and the effects of the decision to remove mid-Columbia
River spring Chinook stocks from the FMY were analyzed in the EA supporting Amendment 16.
As a result, this EA does not further analyze those effects. At the time these alternatives were
developed, it was also thought that mid-Columbia River spring Chinook were the only stocks of
Chinook salmon to spawn and rear in the Middle Columbia — Lake Wallula HU (17070101), but
that stocks of upriver Chinook salmon included in the FMU would use the mainstem and lower
reaches of the perennial tributaries as migration routes and refuge from high water events
(floods) and high temperatures. As such, the designation of portions of this HU was included in
the alternatives. Although there are no options that the Council and NMFS could select or
analyze, it nevertheless warrants a brief description here. Several of the 4™ field HUs that mid-C
Spring Chinook salmon occupy have redundant EFH coverage, in that other Chinook salmon or
coho salmon stocks also occupy those HUs. However, there are nine HUs that will have no EFH
as a result of removing mid-Columbia Chinook stocks from the FMP, because of the fact that the
mid-Columbia Chinook salmon stocks were the only managed salmon stock present in the HU.
These are the nine HUs that no longer will have EFH identified for them:

Walla Walla River (17070102

Upper John Day River (17070201)
North Fork John Day River (17070202)
Middle Fork John Day River (17070203)
Lower John Day River (17070204)
Upper Deschutes River (17070301)
Lower Crooked River (17070305)

Trout Creek (17070307)

Willow (17071004)
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The alternatives for revising Chinook salmon EFH in fresh water incorporate new distributional
data found during the periodic review and revisions to the numbers, names, and boundaries of
the 4™ field HUs in the California Central Valley and coast. With the exception of Alternative
2A, these are not mutually exclusive. The Council may elect to implement some or all of these
alternatives.

Alternative 2A: No-action Alternative

This alternative would retain the existing EFH description and geographic distribution for
Chinook salmon. As a result, the EFH designation would not be based on the latest distribution
data, and would rely, especially in the California Central Valley, on outdated HU codes, names,
and boundaries.

Alternate 2B: Add five HUs and remove one as Chinook salmon EFH (preferred)
e Current distribution data show that Chinook salmon occupy five 4" field HUs that are not
currently designated as EFH for this species. These HUs are:
0 17020009 (Lake Chelan)
o 17060108 (Palouse)
0 17060308 (Lower North Fork Clearwater)
0 18050005 (Tomales-Drakes Bay)
0 17020015 (Lower Crab Creek)
e Current and historic distribution data show that Chinook salmon have not occupied one
HU that is currently designated as Chinook salmon EFH:
0 17100207 (Siltcoos)

The presence of anadromous Chinook salmon in Lake Chelan (17020009) is limited to the lower
reaches of the Chelan River, below a naturally impassable stream reach. Although Chinook
salmon are present in the lake, these are non-anadromous fish and are not managed by the
Council. In the lower north fork of the Clearwater River (17060308), Chinook salmon are
limited to the relatively short portion of river that is below Dworshak Dam. Within the Tomales-
Drakes Bay HU (18050005), Chinook salmon have been observed in Lagunitas Creek 12 of the
last 16 years (Ettlinger et al. 2012). Streamnet data show fall Chinook migration and spawning
in some parts of Lower Crab Creek (17020015).

Although the 1999 Appendix A identifies the Siltcoos (17100207) as both current and historic
habitat for Chinook salmon, this was not supported upon a review of the available information on
Chinook salmon distribution.

This alternative would designate these four HUs as EFH for Chinook salmon, and therefore
follow the regulatory guidelines for designating EFH based on presence/absence data.
Additional 4™ field HUs may be designated as EFH for Chinook salmon under Alternatives 6C
and 6D (impassable dams). This alternative would also remove EFH from HU 17100207
(Siltcoos).
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Alternative 2C: Designate the mainstem Columbia River and side channels as
EFH for Chinook salmon, in HU 17070101

Amendment 16 removed the mid-Columbia spring-run Chinook salmon stocks from the
management unit. Originally, it was thought that these were the only stocks of Council-managed
Chinook salmon to spawn in the Mid-Columbia-Lake Wallula HU (17070101), but that the
mainstem Columbia River and the lower reaches of the perennial tributaries in this HU function
as migratory corridors, rearing habitat, and thermal refugia for upstream stocks of Council-
managed Chinook salmon. This alternative was intended to ensure that these habitats retained
their designation as EFH for Chinook salmon. However, it is now understood that Council-
managed fall-run Chinook salmon spawn in several of the tributaries to this HU and, therefore,
this alternative would not designate some important habitat as EFH for Chinook salmon.

Alternative 2D: Update EFH identification and maps to be consistent with new
USGS HU designations (preferred)

As described in Stadler et al. (2011), the 4™ field HUs were updated by the USGS, resulting in
changes to the names, codes, and boundaries of several HUs in the California Central Valley and
coast (Figure 2-1). Most of the changes result in larger, consolidated HUs.

This alternative would update the tables and maps of the 4™ field HUs designated as EFH for
Pacific salmon to reflect the changes in the California Central Valley and coast HU
classifications. In some cases, this would result in expansion of EFH into some areas that were
not previously designated as EFH. However, much of the new area encompassed by the revised
HUs is above impassable barriers, and therefore is excluded from EFH on that basis. In addition,
all but the lower reaches of western tributaries to the San Joaquin River would be excluded
because of a lack of current or historical salmon distribution. These changes to the HU codes
and names are documented in Table 2-2 and Figure 2-1.

Table 2-2. Changes to HUs in the California Central Valley and Coast Based on USGS Data Revisions and
Necessary Updates to EFH Designations as a Result.

Current HUs to Designate as EFH | Previous HU(s) Designated as FMP
EFH with Boundary Overlap Species

18010109 (Gualala-Salmon) 18010109 (Gualala-Salmon), Chinook,
18010111 (Bodega Bay) coho

18020104 (Sacramento-Stone 18020104 (Sacramento-Stone Chinook

Corral) Corral)

18020111 (Lower American) 18020111 (Lower American), Chinook

18020109 (Lower Sacramento)

18020115 (Upper Stony) 18020103 (Sacramento-Lower Chinook
Thomes)
18020116 (Upper Cache) 18020109 (Lower Sacramento), Chinook

18020110 (Lower Cache)

18020125 (Upper Yuba) 18020107 (Lower Yuba), Chinook
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18020125 (Upper Yuba)
18020126 (Upper Bear) 18020108 (Lower Bear), Chinook
18020126 (Upper Bear)
18020151 (Cow Creek) 18020101 (Sacramento-Lower Chinook
Cow-Lower Clear), 18020118
(Upper Cow-Battle)
18020152 (Cottonwood Creek) 18020102 (Lower Cottonwood), Chinook
18020113 (Cottonwood
Headwaters)
18020153 (Battle Creek) 18020101 (Sacramento-Lower Chinook
Cow-Lower Clear), 18020118
(Upper Cow-Battle)
18020154 (Clear Creek- 18020101 (Sacramento-Lower Chinook
Sacramento River) Cow-Lower Clear), 18020112
(Sacramento-Upper Clear),
18020118 (Upper Cow-Battle)
18020155 (Paynes Creek- 18020101 (Sacramento-Lower Chinook
Sacramento River) Cow-Lower Clear), 18020103
(Sacramento-Lower Thomes),
18020114 (Upper Elder-Upper
Thomes), 18020118 (Upper Cow-
Battle), 18020119 (Mill-Big Chico)
18020156 (Thomes Creek- 18020103 (Sacramento-Lower Chinook
Sacramento River) Thomes), 18020114 (Upper Elder-
Upper Thomes), 18020119 (Mill-
Big Chico)
18020157 (Big Chico Creek- 18020103 (Sacramento-Lower Chinook
Sacramento River) Thomes), 18020119 (Mill-Big
Chico)
18020158 (Butte Creek) 18020105 (Lower Butte), Chinook
18020120 (Upper Butte)
18020159 (Honcut Headwaters- 18020106 (Lower Feather) Chinook
Lower Feather)
18020161 (Upper Coon-Upper 18020109 (Lower Sacramento) Chinook
Auburn)
18020162 (Upper Putah) 18020109 (Lower Sacramento) Chinook
12
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18020163 (Lower Sacramento)

18020109 (Lower Sacramento)

Chinook

18040001 (Middle San Joaquin-
Lower Chowchilla)*

18040002 (Middle San Joaquin-
Lower Merced-Lower Stanislaus);
18040001 (Middle San Joaquin-
Lower Chowchilla)

Chinook

18040002 (Lower San Joaquin
River)*

18040002 (Middle San Joaquin-
Lower Merced-Lower Stanislaus)

Chinook

18040003 (San Joaquin Delta)

18040002 (Middle San Joaquin-
Lower Merced-Lower Stanislaus),
18040003 (San Joaquin Delta),
18040004 (Lower Calaveras-
Mormon Slough), 18040005
(Lower Cosumnes-Lower
Mokelumne)

Chinook

18040007 (Fresno River)

18040001 (Middle San Joaquin-
Lower Chowchilla)

Chinook

18040008 (Upper Merced)

18040001 (Middle San Joaquin-
Lower Chowchilla), 18040002
(Middle San Joaquin-Lower
Merced-Lower Stanislaus)

Chinook

18040009 (Upper Tuolumne)

18040002 (Middle San Joaquin-
Lower Merced-Lower Stanislaus)

Chinook

18040010 (Upper Stanislaus)

18040002 (Middle San Joaquin-
Lower Merced-Lower Stanislaus)

Chinook

18040011 (Upper Calaveras)

18040003 (San Joaquin Delta);
18040004 (Lower Calaveras-
Mormon Slough), 18040011
(Upper Calaveras)

Chinook

18040012 (Upper Mokelumne)

18040003 (San Joaquin Delta),
18040005 (Lower Cosumnes-
Lower Mokelumne), 18020109
(Lower Sacramento)

Chinook

18040013 (Upper Cosumnes)

18040003 (San Joaquin Delta),
18040005 (Lower Cosumnes-
Lower Mokelumne), 18040013
(Upper Cosumnes)

Chinook

18060015 (Monterey Bay)

Coho
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* EFH for Chinook salmon in the Middle San Joaquin- Lower Chowchilla HU (18040001) and
Lower San Joaquin River HU (18040002) includes the San Joaquin River, its eastern tributaries,
and the lower reaches of the western tributaries. Although there is no evidence of current or
historical Chinook salmon distribution in the western tributaries (Yoshiyama et al. 2001), the
lower reaches of these tributaries could provide juvenile rearing habitat or refugia from high
flows during floods as salmon migrate along the mainstem in this area

14
Final Environmental Assessment September 2014
Amendment 18 to the Salmon FMP



\QSMO&.DB

Previous HU

Current HU

s
18020112

3 .[f\ N

}

- za1ui 18020118
. P / |
faozo"ﬁoﬂﬂﬂa/ e Ii_

o 1suzo119 ,J,

15020114/4 13020103 -
== Jx
1.302011;2 . | |
¢ 8020105) ‘8 Y
. A
1snzn124 18020125
| %

\
1“3020104 18020106” = T
0

by

a7

18020116 ‘-u\_ \ /18020126

ke "t" 0106 18020127

)
";?2253" 1paz|ﬁ‘ T
\ 130201171 R !"

18010111

)

1so4nu13

18040008

\" % L -}

18050006

) b 4

k\ﬂ 156“50001 g\r
o 180400?45

A Impassable Dam - S ;
River | -

Reservoir

—— HU Designated as Chinook or £
| Coho Salmon EFH in 1989 B

1 HU clipped at Dam location, 1
#.1 Removed portion of HU from EFH {

| HU not included in EFH
18040002 = 4th Field HU Number N

18020125
18020125

1802 0154’
18020104

18020116

18010109

A Impassable Dam
River
Reservoir
HU Designated as Salmon
EFH in 1999

4th Field Hydrologic
G Unit (HU)

Proposed Chinook Salmon EFH :
Propesed Chinook & Coho Salmon EFH A
Proposed Coho SalmonEFH 1‘

18040002 = 4th Field HU Number (Current Data 5&!)‘
18040002 = 4th Field HU Number (Previous Data Set)

Figure 2-1. Changes in USGS 4" field hydrologic unit number, names, and boundaries between 1999 and 2013.

Final Environmental Assessment
Amendment 18 to the Salmon FMP

15
September 2014



2.2.2 ALTERNATIVES FOR REVISING COHO SALMON FRESHWATER EFH

The alternatives to revise the designations of coho salmon EFH in fresh water incorporate new
distributional data found during the periodic review and recognize that some historical data may
not be accurate. With the exception of Alternative 3A, these are not mutually exclusive. The
Council may elect to implement some or all of these alternatives.

Alternative 3A. No-action Alternative

This alternative would retain the existing EFH description and geographic distribution for coho
salmon. As a result, the EFH designation would not be based on the latest distribution data, and
some HUs with coho salmon would not be designated as EFH.

Alternative 3B. Add six HUs as coho salmon EFH (preferred)

This alternative would designate six HUs as EFH for coho salmon, and therefore follow the
regulatory guidelines for designating EFH based on presence/absence data. Additional 4™ field
HUs may be designated as EFH for coho salmon under Alternatives 6C and 6D (impassable
dams).

Current distributional data show that coho salmon occupy six 4™ field HUs that are not currently
designated as EFH for this species. These HUs are:
e 17070103 (Umatilla)

e 17060305 (South Fork Clearwater)
e 17060304 (Middle Fork Clearwater)
e 17060302 (Lower Selway)

e 17060301 (Upper Selway)

e 18060002 (Pajaro River)®

Alternative 3C: Remove coho salmon EFH from HU 18060006 (Central California
Coast) (preferred)

The EFH review found that inclusion of this HU as EFH was based on sparse, unsubstantiated
information that suggested presence only in the extreme northern portion of that HU. The report
cited in Brown and Moyle (1991) contains no direct evidence for coho occurrence. In addition,
the California Cooperative Anadromous Fish and Habitat Data Program (Calfish) indicates no
current coho salmon distribution in that HU. Therefore, given that HU 18060006 encompasses a
significant amount of California coastline which has never been known to be coho salmon
habitat, the Council could consider removing EFH coverage from that HU. This alternative
would remove the designation of coho salmon EFH from this HU. This HU is not designated as
Chinook or Puget Sound (PS) pink salmon.

3 Spence et al. (2011) concluded that although habitat in Pajaro River tributaries may have been suitable for coho
salmon, there was no historical or recent evidence of naturally occurring coho salmon in this watershed. As a result
of this lack of demonstrated occupancy, the Pajaro River system was not included in the Central California Coastal
Coho Salmon ESU, and should also not be included as coho EFH.
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2.2.3 ALTERNATIVES FOR REVISING PUGET SOUND PINK SALMON FRESHWATER

EFH

There are two 4™ field HUs that indicate presence of pink salmon but are not currently designated
as EFH. The Duwamish (17110013) has experienced dramatic returns of pink salmon in recent
years (Stadler et al. 2011). The Washington Department of Fish and Wildlife estimated that
2.875 million pink salmon returned to the Duwamish system in 2009, and the 2011 escapement
was approximately 864,000 (A. Bosworth, pers comm 2012). Despite the lack of data on
presence in the Duwamish in 1999, there is no question that PS pink salmon now occupy this
system. The Skokomish (17110017) is shown in StreamNet (2012) as being occupied by pink
salmon. However, their distribution in this system is more limited than in the Duwamish. Based
on current distribution information, the Council should consider designating those two HUs as
EFH for PS pink salmon.

The alternatives to revise PS pink salmon EFH in fresh water incorporate new distribution data
found during the five-year review. Alternatives 4A and 4B are mutually exclusive.

Alternative 4A: No-action

The No-action Alternative would retain the existing EFH designation for PS pink salmon. As a
result, the EFH designation would not be based on the most up-to-date information on historical
and current distribution.

Alternative 4B: Add HU 17110013 (Duwamish) and HU 17110017 (Skokomish) to
Puget Sound pink salmon EFH (preferred)

Current distributional data show that PS pink salmon occupy HU 17110013 (Duwamish) and HU
17110017 (Skokomish), but these HUs are not currently designated as EFH for this species
(Figure 2-2). This alternative would designate these HUs as EFH for PS pink salmon, and
therefore follow the regulatory guidelines for designating EFH based on presence/absence data.

2.2.4 ALTERNATIVES FOR CONSIDERING ESA SECTION 10(J) EXPERIMENTAL

POPULATION REINTRODUCTIONS

Throughout their historical range, salmon have been extirpated from many freshwater habitats
that once supported self-sustaining populations. Construction of impassable barriers, such as
dams and culverts, blocked access to a significant portion of the historically-occupied areas. In
some areas that remain accessible, the habitats have been so degraded by anthropogenic activities
that they no longer support salmon. Although these areas are currently unoccupied, they are
recognized as important, and reestablishing populations in most of these areas is necessary for
maintaining a sustainable salmon fishery and the contribution of salmon to a healthy ecosystem.

Many of these extirpated populations were part of a larger population (i.e., an evolutionarily
significant unit [ESU]) that has been listed as either threatened or endangered under the ESA.
The ESA contains provisions under Section 10(j) that facilitate cooperative efforts to reintroduce
listed species with an experimental population designation into historical habitats. In such cases,
NMFS works with a range of stakeholders that include Federal, state, and local agencies, tribal
governments, industry, and private citizens, to reach agreement on where reintroductions will
occur. Designation as an experimental population under Section 10(j) encourages stakeholder
support by allowing for the easing of certain ESA requirements and potential liabilities, such as
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the consultation requirements under Section 7 or the prohibition of take under Section 9, for
potentially affected parties within the reintroduction area. Cooperation is essential to these
reintroduction efforts, and in certain cases, the possibility exists that EFH designations could
jeopardize ongoing and future efforts to reestablish listed salmon populations in these areas.
Therefore, the Council and NMFS intend to consider these areas, on a case-by-case basis, to
determine whether it is ultimately beneficial to the conservation and management of the
population to designate EFH in areas where those experimental populations have been, or are
proposed to be, reintroduced.

Alternative 5A: No-action Alternative

The No-action Alternative would retain the existing approach to designating EFH, and would not
accommodate consideration of ESA Section 10(j) experimental reintroduction efforts in
determining the extent of EFH.

Alternative 5B: Consider ESA Section 10(j) reintroductions in determining EFH
identification (preferred)

This alternative would amend the 1999 Appendix A to state that efforts to reintroduce Pacific
salmon under Section 10(j) of the ESA into historically occupied habitats will be considered
when designating EFH. This Alternative would allow the Council and NMFS to include
consideration of reintroduction of an experimental population when making a decision to
designate EFH in such areas.
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2.3 |IMPASSABLE BARRIERS DESIGNATED AS THE UPSTREAM EXTENT
OF EFH

The geographic extent of freshwater EFH includes all currently occupied waters and most of the
habitat historically accessible to salmon. It excludes areas above longstanding naturally
impassable barriers, but includes areas above all artificial barriers, except those specifically listed
as the upstream extent of EFH in Table A-2 in the 1999 Appendix A. Both the EFH regulations
and the 1999 Appendix A include justification for designating EFH above impassable barriers.
The regulations state that if degraded or inaccessible aquatic habitats have contributed to reduced
yields, and if those conditions can be ameliorated through fish passage or other technologically
and economically feasible measures that improve water quality or quantity, then EFH should
include those habitats needed to obtain increased yields [50 CFR 600.815(a)(1)(iv)(F)].

The 1999 Appendix A includes criteria for determining whether a dam should mark the upstream
extent of EFH. The four criteria address whether: 1) the dam is of sufficient size, permanence,
and impassability to be considered; 2) the dam is upstream of another impassable dam; 3) fish
passage is under consideration or construction at the facility; and 4) NMFS has determined the
dam blocks access to habitat that is key for the conservation of the species. This section also
notes that currently accessible habitat may not be sufficient to support sustainable salmon
fisheries and a healthy ecosystem, and that subsequent analyses may conclude that inaccessible
habitat should be made available to the species. Recovery planning, ESA consultations, and
hydropower relicensing proceedings are examples of the types of analyses that may be used to
make this determination, especially when evaluating a dam using criterion 4. Emphasis is placed
on the Federal Energy Regulatory Commission (FERC) relicensing process and the
determination whether fish passage facilities will be required to provide access above currently
impassable barriers. The section concludes that EFH would be designated above an impassable
barrier if salmon access or reintroduction above that barrier became feasible.

2.3.1 ALTERNATIVES FOR DESIGNATING IMPASSABLE BARRIERS AS THE
UPSTREAM EXTENT OF EFH

Alternative 6A: No-action Alternative

The status quo alternative would retain the existing list of dams that represent the upstream
extent of EFH as contained in the 2008 Final Rule. The current list contains errors, including
unintentionally omitted and misnamed dams, and is based on outdated and incomplete data. This
Alternative would not provide for updates to the list of barriers, based on new and corrected
information.

Alternative 6B: Update and correct the list of impassable barriers (preferred)

This alternative would make necessary updates, including correcting misnamed dams, adding
erroneously omitted dams, and removing dams from the list that are no longer impassable to
salmon. As described above, the 1999 Appendix A includes four criteria for determining
whether an artificial barrier should mark the upstream extent of EFH, and states that when an
impassable dam is removed or fish passage is implemented, that dam will be removed from the
list. In addition, as a result of the list of HUs designated as EFH being updated to reflect the
revised USGS 4™ field HU names, boundaries, and codes in Alternative 2D, some of the dams
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marking the upstream extent of EFH in those areas are now located in an HU with a different
number and/or name. Those dams and the new HU information, along with the other proposed
changes under this alternative, are detailed below.

The following dams were inadvertently omitted from the 2008 Final Rule and should be included
on the list of dams marking the upstream extent of EFH unless otherwise noted.

Bull Run Dam #2 (HU 17080001, Lower Columbia-Sandy River).

Dwinnell Dam (HU 18010207, Shasta).

Camp Far West Dam (HU 18020126, Upper Bear). However, Camp Far West Dam is
upstream of the impassable Camp Far West Diversion Dam, also called the South Sutter
Water District Diversion Dam, which should be considered the upstream extent of EFH
in the Upper Bear (HU 18020126).

Oroville Dam (HU 18020159, Honcut Headwaters-Lower Feather). However, Oroville
Dam is upstream of the impassable Feather River Fish Barrier Dam, which should be
considered the upstream extent of EFH.

Friant Dam (HU 18040006, Upper San Joaquin). However, Friant Dam is on the border
between 18040001 and 18040006, and therefore, designating Friant Dam as the upstream
extent of EFH is unnecessary because upstream of Friant Dam would not be EFH
regardless of whether or not Friant Dam has passage.

Remove from the list, the following dams that have been removed or which now have fish
passage:

Dexter Dam (HU 17090001, Middle Fork Willamette River). A trap and haul facility to
transport spring-run Chinook salmon above this dam has been in operation since 1993
(Beidler and Knapp 2005). Critical habitat* was designated above this dam in 2005.
There are no other impassable dams and no additional HUs upstream of Dexter Dam and,
therefore, the rest of the HU would be included as EFH.

Cougar Dam (HU 17090004, McKenzie River). A trap and haul facility to transport
Chinook salmon above this dam has been in operation since 1996 (Beidler and Knapp
2005). There are no other dams and no additional HUs upstream of Cougar Dam, and
therefore, the rest of the HU would be included as EFH.

Big Cliff Dam (HU 19070005, North Santiam River). A trap and haul operation to
transport spring-run Chinook salmon above this dam and Detroit Dam has been in
operation since 2000 (Beidler and Knapp 2005). There are no dams or additional HUs
upstream of Detroit Dam, and, therefore, the rest of the HU would be included as EFH.
Soda Springs Dam (HU 17100301, North Umpqua River). A fish ladder to provide
passage above this dam was constructed in 2012. The next impassable barrier upstream
of Soda Springs Dam is Toketee Falls, a naturally impassable barrier three miles
upstream. There are no other impassable dams, and no additional HUs, upstream of Soda
Springs Dam, and therefore, the rest of the HU would be included as EFH.

* The ESA requires the Federal government to designate “critical habitat" for any species it lists under the ESA.
Critical habitat is defined as specific areas within the geographical area occupied by the species at the time of listing,
if they contain physical or biological features essential to conservation, and those features may require special
management considerations or protection; and outside the geographical area occupied by the species if the agency
determines that the area itself is essential for conservation
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In accordance with existing criterion 2, delete those dams that are upstream of other impassable
barriers. Three dams are identified as meeting this criterion. Both Brownlee and Oxbow Dams
on the Snake River Complex are upstream of Hells Canyon Dam in Hells Canyon (HU
17060101) and would be removed from the list. Hells Canyon Dam would represent the
upstream extent of EFH in that HU. The Oak Grove Dam is above some naturally impassable
falls on the Oak Grove Fork, a tributary of the Clackamas River (HU 17090011), and would be
removed from the list.

In addition to the dams described above, the Opal Springs Dam on the Lower Crooked River
(HU 17070305) is designated as the upstream extent of EFH in the 1999 Appendix A. However,
with the removal of mid-Columbia spring-run Chinook salmon stocks from the FMU, this HU is
no longer occupied by salmon that are managed under the FMP. Therefore, it is no longer
designated as EFH, and the dam should be removed from the list.

Finally, there are some impassable dams that have been, and should continue to be, identified as
the upstream extent of EFH, but that are now located in an HU of a different number and/or
name due to the updating of the USGS HU data in California’s Central Valley.

The following impassable dams are located in an HU in which the current HU number and name
are different from the previous HU number and name. These dams should be identified as
follows:

e Keswick and Whiskeytown Dams (HU 18020154, Clear Creek-Sacramento River).

e La Grange Dam (HU 18040009, Upper Tuolumne).
e Camanche Dam (HU 18040012, Upper Mokelumne).

The following impassable dams are located in an HU in which the current HU number is the
same as the previous HU number, but the HU name has changed. These dams should be
identified as follows:

e Black Butte Dam (HU 18020115, Upper Stony).

e Crocker Diversion Dam (HU 18040008, Upper Merced).
e Goodwin Dam (HU 18040010, Upper Stanislaus).
e New Hogan Dam (HU 18040011, Upper Calaveras).

Alternative 6C: Revise the criteria for designating a dam as the upstream extent
of EFH and update the list based on the new criteria and new information

The criteria for determining whether a dam should be designated as the upstream extent of EFH
can be interpreted in different ways. This alternative would revise the criteria into a sequential
list of “yes” or “no” questions to provide clearer guidance when making that determination. This
revision is not a substantive change to the criteria, but is meant to avoid differing interpretation
of how to apply the criteria. New information would then be used to update the list of barriers
using the revised criteria. The revised criteria are:

1. Is the dam federally owned or operated, licensed by FERC, state licensed, or subject to
state dam safety supervision? Is the dam of sufficient size, permanence, impassability,
and legal identity to warrant consideration for inclusion in this list?

e If yes to both questions, go to 2.
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e If no, then the dam is not the upstream extent, and the habitat above the dam should
be designated as EFH.
2. Is the dam upstream of any other impassable dam that is designated as the upstream
extent of EFH?
e If yes, then the upstream extent of EFH is, by definition, downstream of the dam, and
it should not be included in the list of impassable barriers.
e Ifno, then go to 3.

3. Is fish passage in the construction or planning phase by a state or Federal agency or
facility operator?

e If yes, then the dam should not be considered the upstream extent, and the habitat
above the dam should be designated as EFH.
e Ifno, then go to 4.

4. Has NMFS or the Council determined that restoration of passage and conservation of the
habitat above the dam is necessary for the long-term survival of the species and
sustainability of the fishery? In making this determination, NMFS or the Council should
consider information contained in official NMFS documents such as a biological opinion,
critical habitat designation, NMFS recovery plan, fish passage prescription under the
Federal Power Act, or other formal NMFS policy position. This criterion provides for
designation of habitat upstream of dams that would otherwise be listed as the upstream
extent of EFH, and reflects the fact that the habitats in many portions of watersheds have
not previously been formally evaluated.

e If yes, then the dam should not be considered the upstream extent and the habitat
above the dam should be designated as EFH.
e If no, then the dam should be designated as the upstream extent of EFH.

Criteria 1 and 2 under this alternative are the same as those in the 1999 Appendix A. Therefore,
the changes associated with these criteria would be the same as those described in Alternative 6B
above.

Criterion 3 asks whether fish passage is in the construction or planning phase, while criterion 4
determines whether conservation of habitat above an impassable dam is necessary for the long-
term survival of the species and sustainability of the fishery. In some cases, evaluating a dam
using these criteria and determining that it should mark the upstream extent of EFH is
straightforward. These dams, for which the answers to the questions in criteria 3 and 4 are “no,”
are addressed first under this alternative. Other dams require a more thorough evaluation and are
discussed in more detail later in this section.

In addition, if EFH is expanded above a dam that currently marks the upstream extent of EFH,
any additional dams and 4™ field HUs upstream of that dam must be evaluated to determine the
new extent of EFH. Identifying a new upstream extent can be complicated for several reasons,
including a lack of specific information on historical salmon distribution, equivocal data on
upstream barriers, complex stream networks in upper watersheds, and the vast geographic range
being evaluated. The data used to designate salmon EFH is appropriate at a regional or
watershed level, but not necessarily for identifying EFH down to specific stream reaches.
Therefore, despite efforts to identify an appropriate upstream extent based on the revised criteria,
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it will often still be necessary to rely on individual scientific expertise (e.g., NMFS biologists
with first-hand knowledge of these systems) to determine the extent of EFH in these watersheds.

Two impassable dams not listed as the upstream extent of EFH were evaluated using these
criteria based on comments received by the Bureau of Reclamation (BOR) in 2007. These dams
include McKay Dam on McKay Creek in the Umatilla HU (17070103) and Emigrant Dam in the
Middle Rogue HU (17100308). The evaluation showed these dams are of sufficient size and
permanence, are not upstream of any other impassable dams, do not have fish passage being
constructed or planned, and do not have habitat above them that was determined to be necessary
for the long-term survival of the species and sustainability of the fishery. As a result, these dams
warrant inclusion on the list of impassable dams marking the upstream extent of EFH.

In addition, under Alternative 2D, changes were made to some of the HUs designating EFH in
California’s Central Valley as a result of updates the USGS made to their HU data. Because
these updates resulted in changes to watershed boundaries in some areas, impassable dams had to
be evaluated in these new or modified HUs. For the same reasons noted previously regarding
McKay and Emigrant Dams, the following dams should be added to the list of impassable dams
marking the upstream extent of EFH:

e Capay Dam (HU 18020116, Upper Cache).

e Monticello Dam (HU 18020162, Upper Putah).

e Buchanan Dam, Bear Dam, Owens Dam, Mariposa Dam (HU 18040001, Middle San
Joaquin-Lower Chowchilla).

e Hidden Dam (HU 18040007, Fresno River).

As noted in the paragraph, to implement criterion 3, it is necessary to identify which dams on the
list of barriers marking the upstream extent of EFH have fish passage in the construction or
planning phase by a state or Federal agency or facility operator. The Cle Elum Dam on the
Upper Yakima River (HU 107030001), where BOR has approved a fish passage plan (BOR
2011) and thus fish passage is currently in the planning stage, clearly meets this criterion. As
such, this dam would be removed from the list. There are no additional dams or 4™ field HUs
upstream of Cle Elum Dam.

Evaluating the status of fish passage for the five dams operated by PacifiCorp under the Klamath
Hydroelectric Project on the mainstem Klamath River is more complicated. Moving in order
upstream, these dams include Iron Gate, Copco 2, Copco 1, J.C. Boyle, and Keno. The next
upstream dam, also operated by PacifiCorp, is Link River Dam at the mouth of Upper Klamath
Lake. Iron Gate Dam currently marks the upstream extent of EFH for coho and Chinook salmon
in the Upper Klamath Basin. NMFS and the U.S. Fish and Wildlife Service (USFWS) filed joint
preliminary (March 29, 2006) and modified (January 29, 2007) fishway prescriptions under the
Federal Power Act to provide passage above the five mainstem dams operated under the Klamath
Hydroelectric Project. Issues of material fact that formed the basis of these prescriptions were
affirmed in an administrative trial-type hearing under the Federal Power Act (September 27,
2006) and modified fishway prescriptions must be included in any new FERC license for the
Klamath Hydroelectric Project. In addition, among other things, the modified fishway
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prescriptions led to the Klamath Hydropower Settlement Agreement (KHSA) (2010), which,
instead of relicensing the Klamath Hydroelectric Project, provides for four dams on the
mainstem Klamath River (Iron Gate, Copco 2 and 1, and J. C. Boyle) being removed if the
Secretary of the Interior makes a determination under the agreement that removal of these
facilities will advance restoration of the salmonid fisheries of the Klamath Basin and is in the
public interest. Given the assurance that the fishway prescriptions would be a requirement of
any new FERC license, and the KHSA provides for removal of the lower four mainstem dams if
the Secretary of the Interior makes the determination described above, Iron Gate Dam warrants
removal from the list of artificial barriers marking the upstream extent of EFH under criterion 3.

Expanding EFH above Iron Gate Dam under criterion 3 would require the identification of a new
upstream extent of EFH for both coho and Chinook salmon in the Upper Klamath Basin. Coho
salmon historically reached at least as far as Spencer Creek, which enters the Klamath River
downstream of Keno Dam (Hamilton et al. 2005, Draft Recovery Plan for SONCC Coho).
Historical distribution of Chinook salmon extended farther upstream and included areas above
Upper Klamath Lake (Hamilton et al. 2005). Keno Dam currently lacks sufficient fishways for
safe, effective and timely passage of anadromous fish despite having a fish ladder. In addition,
water quality issues exist upstream of Keno Dam that complicate fish passage past that facility.
Keno Dam is upstream of the four mainstem dams proposed for removal under the KHSA.
Although the KHSA provides that Keno Dam would be transferred to the Federal government
subject to conditions provided in the KHSA, and fish passage at Keno Dam would be studied, it
does not provide specific plans for fish passage improvements at Keno Dam. Moreover, specific
plans for fish passage improvements at Keno Dam have not yet been fully developed in the event
that the four lower dams are removed under the KHSA.

Given that the KHSA is currently being implemented, and specific plans for fish passage
improvements at Keno Dam have not yet been fully developed in the event that Iron Gate Dam is
removed under the KHSA, should Iron Gate Dam be removed from the list of dams marking the
upstream extent of EFH under criterion 3, EFH for coho and Chinook in the Upper Klamath
Basin should extend to Keno Dam. There were no other dams identified on tributaries within
this stretch of the Klamath River that meet the criteria for identifying them as the upstream
extent of EFH. Also, Keno Dam is located at the upstream extent of HU 18010206, a portion of
which is already identified as salmon EFH. Thus, the EFH designation would be expanded to
include the entire HU, but no additional HUs would be added at this time. As implementation of
the KHSA and specific plans for fish passage improvements at Keno Dam progress or a new
FERC license for the Klamath Hydroelectric Project is resolved, the identification of Keno Dam
as the upstream extent of EFH should be reassessed in a future EFH review.

Applying criterion 4 requires an evaluation of whether habitat above an impassable barrier is
necessary for the long-term survival of the species and sustainability of the fishery. The
evaluation for criterion 4 should consider information contained in official NMFS documents,
such as a biological opinion, critical habitat designation, NMFS recovery plan, fish passage
prescription under the Federal Power Act, or other formal NMFS policy position. These NMFS
documents are often focused on ESA-listed species. However, these species must be recovered
before they can achieve the EFH objectives of supporting a sustainable fishery and contributing
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to a healthy ecosystem. Therefore, the habitats identified as being necessary to recover these
species or to prevent their extinction should be designated as EFH.

The available information relevant to this criterion varies by basin, and even among individual
barriers within a basin. After reviewing newly available information on the dams that currently
mark the upstream extent of EFH, two dams were identified under this alternative as warranting
removal from that list and designating EFH above them based on criterion 4. That information is
summarized below.

Summary of Information in NMFS Documents Relevant to Criterion 4

Upper Klamath Basin - Iron Gate Dam

As mentioned previously, PacifiCorp operates five dams (lron Gate, Copco 2, Copco 1, J.C.
Boyle, and Keno) under the Klamath Hydroelectric Project on the mainstem Klamath River.
PacifiCorp also operates the next upstream dam, Link River, at the mouth of Upper Klamath
Lake. Iron Gate Dam currently marks the upstream extent of EFH for coho and Chinook salmon
in the Upper Klamath Basin.

Preliminary (2006) and Modified Final (2007) Fishway Prescriptions, filed jointly with the
USFWS, for the Klamath Hydroelectric Project under the Federal Power Act:

e Determined that fish passage was warranted for the project to regain access to
historical and currently suitable habitat above Iron Gate Dam.

e Regaining access to this habitat would increase the reproductive potential of coho by
expanding the range and distribution of the species.

e Passage above Iron Gate Dam would also increase the population and genetic diversity
of coho stocks, and decrease vulnerability to impacts from habitat degradation.

e Additional benefits shared by coho and Chinook salmon would include restored access
to miles of historical habitat and cool water refugia areas, and inclusion of a drought-
resistant genetic source to help these stocks withstand extreme drought or flood events.

e Providing passage above Iron Gate Dam and into the upper basin “above project
reach” would allow Chinook populations to regain access to approximately 49
important tributaries of historical habitat; the resulting increase in Chinook abundance
would benefit ocean salmon fisheries by limiting the likelihood that fishing effort in
the mixed-stock fishery would be restricted to protect Klamath Chinook.

Biological Opinion on the Operation of the Klamath Project between 2013 and 2023:

e Dams are listed as one of the “major factors” responsible for the decline of Southern
Oregon Northern California Coast (SONCC) coho salmon ESU.

e Coho salmon occupy a small fraction of their historical area due to migration barriers
and habitat degradation.

e Coho salmon are currently spatially restricted to habitat below Iron Gate Dam; the
Upper Klamath River coho salmon population is at a high risk of extinction because its
abundance, spatial structure, and diversity are substantially limited compared to
historical conditions

Draft Recovery Plan for the SONCC ESU of Coho Salmon:

26
Final Environmental Assessment September 2014
Amendment 18 to the Salmon FMP



e Access to high quality spawning, rearing and migratory habitat above Iron Gate Dam
will be important to recover the species, especially for the Upper Klamath River
population.

e When discussing the loss of habitat upstream of Iron Gate Dam, the Draft Recovery
Plan concludes that the Upper Klamath River coho population is at an elevated risk of
extinction because its spatial structure and diversity are substantially limited compared
to historical conditions.

e PacifiCorp’s five mainstem dams preclude upstream passage of coho into
approximately 58 miles of historic habitat, and will remain a major threat in the Upper
Klamath River watershed until fish passage or dam removal occurs.

e Implementing a fish passage strategy is a Priority 2 action. Priority 2 actions are the
highest priority actions identified in the Draft Recovery Plan and are deemed necessary
to prevent a significant decline in population numbers, habitat quality, or some other
significant impact short of extinction.

Based on this information, there is a demonstrated need for access to habitat in the Upper
Klamath Basin to support healthy salmon (both Chinook and coho) populations, and expanding
the EFH designations for coho and Chinook salmon above Iron Gate Dam under criterion 4 is
warranted.

As noted under criterion 3, expanding EFH above Iron Gate Dam would require identification of
a new upstream extent of EFH for both coho and Chinook salmon in the Upper Klamath Basin.
The same rationale for identifying Keno Dam as the upstream extent of EFH under criterion 3
would apply here under criterion 4.

California’s Central Valley, Upper Sacramento Basin - Shasta-Keswick Dam Complex

Keswick and Shasta Dams are located on the Sacramento River in the northern end of
California’s Central Valley. They are both part of BOR’s Central Valley Project. Keswick Dam
is used to regulate releases from Shasta Dam, located just upstream. The original salmon EFH
designation identified Keswick Dam as the upstream extent of EFH on the Sacramento River.

Biological Opinion and Conference Opinion on the Long-Term Operations of the Central Valley
Project and State Water Project (CVP/SWP)

e Regarding species managed under the Salmon FMP, concluded that CVP/SWP
operations are likely to jeopardize the continued existence of, and destroy or adversely
modify the designated critical habitats of, federally-listed Sacramento River winter-run
Chinook salmon (endangered) and Central Valley spring-run Chinook salmon
(threatened).

e Effects analysis shows that even when all discretionary actions are taken to reduce
adverse effects of water operations, the risk of temperature-related mortality of fish and
eggs persists, especially in critically dry years which are expected to increase in
frequency due to climate change. This mortality can be significant at the population
level.

e Reasonable and prudent alternative includes long-term passage prescriptions above
Shasta Dam and reintroduction of winter-run Chinook salmon to McCloud and/or Upper
Sacramento River (using a stepped approach).
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Public Draft Recovery Plan for the ESUs of Sacramento River Winter-Run Chinook Salmon and
Central Valley Spring-Run Chinook Salmon and the Distinct Population Segment of Central
Valley Steelhead (Central Valley Draft Recovery Plan)

e Barriers to historic habitat are listed as one of four of the more important stressors, and
every extant population is viewed as necessary for the recovery of the Chinook salmon
ESUs.

e Priority 1 recovery actions identified in the Upper Sacramento River and McCloud River
include developing and implementing a phased approach to salmon reintroduction
planning to recolonize historic habitats, including a long-term fish passage program,
above Keswick and Shasta Dams in the Upper Sacramento and McCloud Rivers. Priority
1 are the highest priority actions and are defined as those critical actions that must be
taken to prevent extinction or to prevent the species from declining irreversibly.

e Identifies reestablishment of viable winter-run and spring-run Chinook salmon
populations in both the Upper Sacramento and McCloud Rivers as critical to the recovery
of the winter-run ESU and Basalt and Porous Lava Diversity Group within the spring-run
ESU, respectively.

Based on this information, an expansion of Chinook salmon EFH above Keswick and Shasta
Dams seems warranted. However, this alternative does not consider potential efforts to
reintroduce salmon into historically occupied habitats in this watershed under Section 10(j) of
the ESA. Those actions are addressed in Alternative 6D.

If EFH were to be expanded above Keswick and Shasta Dams, a new upstream extent in the
Upper Sacramento Basin would need to be identified. Chinook salmon historically occupied the
Upper Sacramento, McCloud, and Pit Rivers upstream of where Shasta Dam is currently located
(NMFS 2009a, NMFS 2009b). Suitable habitat still exists within the Upper Sacramento and
McCloud Rivers. Therefore, if EFH is expanded above Shasta Dam, it should extend into the
Upper Sacramento (HU 18020005) and McCloud (HU 18020004) hydrologic units. Box Canyon
Dam, an impassable dam licensed by FERC that blocks Chinook salmon passage, would mark
the upstream extent of EFH in the Upper Sacramento River (HU 18020005). Within the
McCloud River, EFH would extend to McCloud Dam, a 235-foot high FERC-licensed dam
blocking access to upstream habitats (HU 18020004).

Other Basins

Information within the Central Valley Draft Recovery Plan identifies habitats above other
artificial barriers within the Central Valley (i.e., “rim dams”) as important for recovering
salmonids. However, there is less certainty regarding this habitat being necessary for the long-
term survival of the species. For instance, the reintroduction of spring-run Chinook salmon is
being considered in the Stanislaus, Tuolumne, and the Merced River Basins. But when
identifying Priority 1 actions to recover the Southern Sierra Diversity Group within the Central
Valley spring-run Chinook salmon ESU, only one of these three populations was deemed critical
for recovery, and which one is not specified. In addition, although there are other Priority 1
actions regarding restoring passage above specific artificial barriers within the Yuba,
Mokelumne, Stanislaus, and Tuolumne River Basins, those areas are either already designated as
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EFH (Yuba), or the actions are specific to steelhead trout (all others). Therefore, although there
is evidence demonstrating these areas above artificial barriers as important habitat for Chinook
salmon, there seems to be insufficient justification within existing NMFS documents for
designating these areas as EFH. These dams should be reevaluated during the next EFH periodic
review.

Potential changes to the upstream extent of EFH for coho salmon and Chinook salmon under
Alternative 6C, as well as Alternative 6D, are summarized in Table 2-3.

Alternative 6D: Revise the criteria for designating a dam as the upstream extent
of EFH, update the list based on the new criteria and new information, and
include consideration of efforts to reintroduce experimental populations of
salmon into historically occupied habitats under Section 10(j) of the ESA
(preferred)

Alternative 6D would include language specifying that efforts to designate experimental
populations under Section 10(j) of the ESA should be considered as part of the criteria for
determining whether a dam should mark the upstream extent of EFH. Otherwise, the criteria in
this Alternative are identical to those in Alternative 6C. Section 10(j) of the ESA provides for
authorizing the reintroduction of a listed species to historic, but currently unoccupied, habitat by
designating them as an experimental population. This designation is done through rulemaking
and is contingent upon NMFS determining, among other things, that it would further the
conservation of the species. The success of an effort to reintroduce salmon into historical habitat
depends, in part, on the support of involved stakeholders, including government agencies and
private citizens. Congress specifically added Section 10(j) to the ESA in 1982 to encourage
cooperative reintroduction efforts where reintroduction of listed species is perceived to conflict
with human activities. The intent is to encourage stakeholders to support these efforts by easing
certain potential ESA liabilities within the reintroduction area.  Under some specific
circumstances, the EFH consultation requirement could create a perceived regulatory burden that
may cause both Federal and private stakeholders to oppose the reintroduction.

As mentioned previously, the objective of designating EFH is to support a sustainable fishery
and the managed species’ contribution to a healthy ecosystem. Apart from the ESA goals,
reintroducing fish into their historical habitats will be necessary to achieve this objective in some
areas, especially when impacts associated with climate change are considered. In fact, the intent
of designating EFH above dams and other currently unoccupied areas that were historic habitat is
to conserve these habitats, which have been identified as necessary to support a sustainable
fishery. The designation is meant to support the possibility of salmon having access those
habitats in the future. This alternative would ensure that current and future reintroduction efforts
under Section 10(j) of the ESA are considered prior to designating EFH above dams to better
integrate the two processes.

The only case in which this alternative would currently apply would be if EFH was designated
above the Shasta-Keswick dam complex, where the Section 10(j) process was recently initiated
(See Table 2-3). Reintroduction of an experimental population is being pursued there with the
understanding that there would be no additional regulatory burden. Expanding EFH designations
above those dams could weaken stakeholder support of the reintroduction efforts. Under
Alternative 6C, criterion 4, this dam would be deleted from the list of dams forming the upstream
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extent of EFH, and the habitat above it would be designated as EFH. However, using the revised
criteria and consideration of 10(j) populations under this Alternative, Keswick Dam would
remain on the list, and the habitat above it would not be designated as EFH.
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Table 2-3. Potential changes to the upstream extent of EFH under Alternatives 6C and 6D.

State | 4™ Field Dam(s) Action under | Action under Next upstream Addl. HU(s) to be Addl. HU(s) to be

HUC Alternative 6C | Alternative 6D dam(s) that designated as designated as coho
meet the criteria Chinook salmon salmon EFH
EFH
CA 18010206 Iron Gate Remove from Remove from Keno Dam None None
Dam list list
CA 18020154 Keswick Remove from Retain on list Box Canyon 18020005; 18020004 None
Dam list Dam (Upper
Sacramento

River); McCloud
Dam (McCloud

River)
OR 17070103 | McKay (on Add to list Add to list N/A N/A N/A
McKay
Creek)
OR 17100308 Emigrant Add to list Add to list N/A N/A N/A
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2.4 MARINE AND ESTUARINE ESSENTIAL FISH HABITAT

Current EFH for Pacific Coast salmon includes all estuarine and marine waters from the
nearshore and tidal submerged environments within state territorial waters out to the U.S. EEZ
north of Point Conception, California, to the U.S. — Canada border (Figure 2-3). EFH also
includes the marine areas of Alaska that are designated as salmon EFH by the NPFMC. Marine
EFH for Pacific Coast salmon is necessarily broad and based on presence/absence data, as
provided in the regulatory guidelines, because the data that was available in 1999 was not
sufficient to allow for a more narrowly-defined description of marine EFH. Some recent
information was described in Stadler et al. (2011). However, there remains a paucity of
definitive information on ocean distribution and habitat associations. Because of this lack of
information, the OP concluded that it would be better to continue to rely on the presence/absence
data, and wait to refine marine EFH until more information becomes available. Therefore, both
the potential for re-visiting the inclusion of marine waters off Alaska, as well as the possibility of
refining specific marine EFH descriptions, were not included as alternatives. For PS pink
salmon, the 1999 Appendix A defines marine EFH as “all nearshore marine waters north and east
of Cape Flattery, Washington, including Puget Sound, the Strait of Juan de Fuca, and the Strait
of Georgia.” This is slightly inconsistent with the general description of marine EFH for Pacific
salmon that includes the marine waters beyond Cape Flattery, as described above. The Council
should clarify the extent of PS pink salmon marine EFH.

2.4.1 ALTERNATIVES FOR REVISING MARINE EFH
These alternatives are mutually exclusive.

Alternative 7A: No-action Alternative

The No-action Alternative would retain the existing description of marine EFH for Pacific Coast
salmon, including marine waters off Alaska as designated by the NPFMC. It would not clarify
the extent of marine EFH for PS pink salmon.

Alternative 7B: Clarify Puget Sound pink salmon marine EFH (preferred)

This alternative would clarify the extent of EFH for PS pink salmon in the West Coast EEZ and
the waters off Alaska. The result would be better clarity regarding the extent of PS pink salmon
marine EFH. Selection of this alternative implies that the Council’s intent regarding marine EFH
for PS pink salmon was to include the U.S. EEZ off northern Washington State and the Strait of
Juan de Fuca, in addition to Puget Sound. This alternative describes PS pink salmon marine
EFH as all nearshore marine waters north and east of Cape Flattery, Washington, including Puget
Sound, the Strait of Juan de Fuca and Strait of Georgia; and offshore waters of the U.S. EEZ
north of 48° N latitude. If the Council does not clarify the designation of PS pink salmon EFH,
the ambiguity will remain. This alternative would not alter the extent of marine EFH for either
Chinook salmon or coho salmon.

2.5 ESSENTIAL FISH HABITAT DESCRIPTIONS

According to the EFH regulatory guidelines [50 CFR 600.815 (a)(1)]:
FMPs must describe and identify EFH in text that clearly states the habitats or habitat
types determined to be EFH for each life stage of the managed species. FMPs should

32
Final Environmental Assessment September 2014
Amendment 18 to the Salmon FMP



explain the physical, biological, and chemical characteristics of EFH and, if known, how
these characteristics influence the use of EFH by the species/life stage.

This information can then be used to evaluate the potential effects of proposed actions on EFH.

The descriptions of the habitats by life stage determined to be EFH in the 1999 Appendix A were
developed through an extensive review and synthesis of the literature available in 1999. While
much of that information remains accurate and relevant today, this review compiled a significant
amount of new and newly-available information that needs to be used to refine, and improve
upon, the life history characteristics and habitat parameters.
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Figure 2-3. Proposed coast-wide geographical extent of EFH for Pacific Coast salmon.
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2.5.1 ALTERNATIVES FOR UPDATING EFH DESCRIPTIONS

Alternative 8A: No change

This alternative would retain the existing EFH descriptions and would not expand upon the body
of literature that was available in 1999. As a result, the analysis of Federal actions that may
adversely affect EFH could be based on outdated or incomplete information.

Alternative 8B: Update the EFH summaries for each species of Pacific Coast
salmon (preferred)

This alternative would update the existing EFH descriptions using the new information, which
can be used by the public, consultants, and state and Federal agencies to assess the potential
effects on EFH from a proposed action. As a result, the analysis of Federal actions during the
EFH consultation process would be based on more up-to-date information, which will result in
improved EFH Conservation Recommendations.

2.6 HABITAT AREAS OF PARTICULAR CONCERN

The implementing regulations for the EFH provisions of the MSA (50 CFR part 600)
recommend that the FMPs include specific types or areas of habitat within EFH as HAPCs based
on one or more of the following considerations: (1) the importance of the ecological function
provided by the habitat; (2) the extent to which the habitat is sensitive to human-induced
environmental degradation; (3) whether, and to what extent, development activities are, or will
be, stressing the habitat type; and (4) the rarity of the habitat type. The intended goal of
identifying such habitats as HAPCs is to provide additional focus for conservation efforts,
although it does not require any additional regulatory activity during the EFH consultation
process.

As part of the periodic review, the OP developed five potential HAPCs (Stadler et al. 2011).
Habitat types were initially identified using the best available information and the collective
professional knowledge and experience gained by the OP through scientific research and
conducting EFH and ESA consultations. These habitats were then evaluated according to the
four considerations listed above. The five potential HAPCs for Pacific Coast salmon are
discussed below. For a more detailed discussion of how these habitats met the four
considerations defined above, see Stadler et al. (2011).

Complex channels and floodplain habitats. Meandering, island-braided, pool-riffle, and
forced pool-riffle channels. Complex floodplain habitats, including wetlands, oxbows, side
channels, sloughs, and beaver ponds, and steeper, more constrained channels with high levels of
large woody debris (LWD), provide valuable habitat for all Pacific Coast salmon species.

Thermal refugia. Thermal refugia typically include cool water tributaries, lateral seeps, side
channels, tributary junctions, deep pools, areas of groundwater upwelling and other mainstem
river habitats that are cooler than surrounding waters (>2° C cooler) (Torgersen et al. 1999;
Ebersole et al. 2003). As such, refugia can occur at spatial scales ranging from entire tributaries
(e.g., spring-fed streams), to stream reaches (e.g., alluvial reaches with high hyporheic flow), to
highly localized pockets of water only a few square meters in size embedded within larger rivers.
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Spawning habitat. Salmon spawning habitat is typically defined as low gradient stream reaches
(<3 percent), containing clean gravel with low levels of fine sediment and high intergravel flow.
Many spawning areas have been well-defined by historical and current spawner surveys, and
detailed maps exist for some hydrologic units.

Estuaries. Estuaries include nearshore areas such as bays, sounds, inlets, river mouths and
deltas, pocket estuaries, and lagoons influenced by ocean and fresh water. Because of tidal
cycles and freshwater runoff, salinity varies within estuaries and results in great diversity of
habitats, offering freshwater, brackish, and marine habitats within close proximity (Haertel and
Osterberg 1967). This HAPC also includes those estuary-influenced offshore areas of
continuously diluted seawater.

Marine and estuarine submerged aquatic vegetation. Submerged aquatic vegetation (SAV)
includes the kelps and seagrasses. The kelps are brown macroalgae and include those that float
to form canopies and those that do not, such as Laminaria species. Canopy-forming kelps of the
eastern Pacific Coast are dominated by two species, giant kelp (Macrocystis pyrifera) and bull
kelp (Nereocystis leutkeana). Kelp plants, besides requiring moderate to high water movement
and energy levels, are most likely limited by the availability of suitable substrate (Mumford
2007). Eelgrass (Zostera marina and Z. pacifica) is prevalent in many west coast estuaries and
nearshore areas, forms dense beds of leafy shoots year-round in the soft sediments of the lower
intertidal and shallow subtidal zone, and forms a three-dimensional structure in an otherwise
two-dimensional (sand or mud) environment (Mumford 2007).

2.6.1 ALTERNATIVES FOR CONSIDERING HAPCSs FOR PACIFIC SALMON

Each potential HAPC is presented as an independent alternative for consideration by the Council.
As a result, Alternative 9A (No-action Alternative) is mutually exclusive with the other
alternatives, but Alternatives 9B through 9F are not mutually exclusive with each other, and the
Council may decide to proceed with some or all of them.

Alternative 9A: No change

This alternative would maintain the current status of having no HAPCs designated as part of
Pacific Coast salmon EFH. As a result, these important habitats would not receive any special
focus during the EFH consultation process.

Alternatives 9B through 9F. Designate HAPCs (preferred)
This suite of alternatives would each designate one type of habitat as a HAPC. The Council
considered the following alternatives in selecting the final preferred alternative.
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Alternative 9B: Designate complex channels and floodplain habitat as a HAPC
Alternative 9C: Designate thermal refugia as a HAPC

Alternative 9D: Designate spawning habitat as a HAPC

Alternative 9E: Designate estuaries as a HAPC

Alternative 9F: Designate marine and estuarine SAV as a HAPC

2.7 ACTIVITIES THAT MAY ADVERSELY AFFECT EFH

FMPs are required to identify and describe three categories of activities that may adversely affect
EFH: fishing activities managed under the MSA, fishing activities not managed under the MSA
(typically managed by states), and human activities not associated with fishing.

2.7.1 ALTERNATIVES FOR UPDATING FISHING ACTIVITIES THAT MAY ADVERSELY

AFFECT PACIFIC SALMON EFH

There are no known new fishing activities that could potentially adversely affect Pacific salmon
EFH. However, the Council may wish to update the descriptions of the fishing activities and
gear contained in the 1999 Appendix A. With the exception of Alternative 10A, the alternatives
described below are not mutually exclusive.

Alternative 10A: No Change

This alternative would retain the description of the effects from fishing activities. Doing so
would disregard the new information on the potential effects of fishing activity on EFH as well
as the measures that the Council has taken that have reduced the level of these effects.

Alternative 10B: Revise the description of the potential adverse effects of fishing
managed under the MSA (preferred)

This alternative would incorporate the new information into the description of the fishing
activities and potential adverse effects on Pacific Coast salmon EFH from fishing activities. It
does not imply a determination of adverse effects and would not include measures to minimize
any adverse effects on salmon habitat (minimization measures).

Alternative 10C: Revise the description of the potential adverse effects of fishing
not managed under the MSA (preferred)

This alternative would incorporate new information into the identification of non-MSA fishing
activities that may adversely affect Pacific salmon EFH.

2.7.2 ALTERNATIVES FOR REVISING NON-FISHING ACTIVITIES THAT MAY

ADVERSELY AFFECT PACIFIC SALMON EFH

The 1999 Appendix A identified 21 non-fishing activities (Table 2-4) that may adversely affect
EFH; and potential conservation recommendations to avoid, minimize, mitigate, or otherwise
offset those adverse impacts. However, new information indicates that some of these
descriptions and conservation measures are out of date and should be updated. During the
periodic review of EFH, 10 additional activities that may adversely affect EFH were identified
(Table 2-4).
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The utility of describing the non-fishing activities and associated conservation recommendations
is that the public and NMFS staff can efficiently reference the adverse effects as well as
minimization measures associated with these effects. In many cases (e.g., culvert construction
and over-water structures), best practices are already established and in use. In those cases, there
would be little, if any, change to current practices. It is important to note that while the list of
non-fishing activities provides guidance, it does not preclude NMFS from including conservation
recommendations for activities not on the list and does not preclude NMFS from recommending
additional or different conservation measures from those included in the FMP. It is also
important to note that most projects consist of multiple activities, and the cumulative effects of
those activities should be considered when making EFH conservation recommendations.

Table 2-4. Non-fishing activities that may adversely affect Pacific Coast salmon EFH.

Activities Identified in the 1999 Appendix A | New Activities Identified During EFH

Review
Agriculture Activities causing high intensity acoustic or
pressure waves
Acrtificial Propagation of Fish and Shellfish Over-water structures
Bank Stabilization Alternative energy development
Beaver removal and Habitat Alteration Liquefied natural gas projects
Construction/Urbanization Desalination
Dam Construction/Operation/Removal Power plant intakes
Dredging and Dredged Spoil Disposal Pesticide use
Estuarine Alteration Flood control maintenance
Forestry Culvert construction
Grazing Coal terminal export facilities

Habitat Restoration Projects

Irrigation/Water Management

Mineral Mining

Introduction/Spread of Nonnative Species

Offshore Oil and Gas Drilling

Road Building and Maintenance

Sand and Gravel Mining

Vessel Operation

Wastewater/Pollutant Discharge

Wetland and Floodplain Alteration

Woody Debris/Structure Removal

Alternative 11A is mutually exclusive with the other two alternatives, but Alternatives 11B and
11C are not mutually exclusive of each other.

Alternative 11A: No-action Alternative

This alternative would retain the current descriptions and potential conservation measures for
non-fishing activities that may adversely affect EFH. The descriptions of the existing 21
activities would not be updated, and the 10 new activities would not be described. EFH
consultations would be conducted as they are now, without the benefit to consulting agencies, the
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public, and NMFS for additional information on these activities. However, NMFS would still be
able to provide EFH Conservation Recommendations for any activities that may adversely affect
EFH, regardless of whether the activity is on the list.

Alternative 11B: Update the existing 21 non-fishing activities that may adversely
affect EFH (preferred)

By updating the description of non-fishing activities that may adversely affect Pacific Coast
salmon EFH, as well as updating the potential conservation recommendations, Amendment 18
would be providing relevant new information to assist consulting agencies, the public, and
NMFS staff when considering these activities. These updates to the FMP would not represent
any net change in the consultation process. However, there would be an increased level of
consistency in how those activities are evaluated during the consultation process.

Alternative 11C: Add new non-fishing activities that may adversely affect EFH
(preferred)
This alternative includes options to include any or all of the 10 new non-fishing activities, and
associated conservation measures, identified by the periodic review. The options under this
alternative are:
e 11C1: Activities causing high intensity acoustic or pressure waves (e.g., pile driving,
ordnance detonation, seismic surveys)

e 11C2: Over-water structures

e 11C3: Alternative energy development

e 11C4: Liquefied natural gas projects
e 11C5: Desalination

e 11C6: Power plant intakes
e 11C7: Pesticide use

e 11C8: Flood control maintenance

e 11C9: Culvert construction

e 11C10: Coal export terminal facilities

2.8 INFORMATION AND RESEARCH NEEDS

The EFH regulatory guidance states that each FMP should contain recommendations, preferably
in priority order, for research efforts that the RFMCs and NMFS view as necessary to improve
upon the description and identification of EFH, the identification of threats to EFH, and the
development of conservation recommendations. Numbers 1 through 3 (below) are summaries of
those contained in the 1999 Appendix A, and numbers 4 and 5 are new, as identified by the OP.
The priority order has not been established.

1. Improve fine scale mapping of salmon distribution to inform future reviews of EFH for
Pacific Coast salmon and aid in more precise and accurate designation of EFH and the
consultation process. Potential approaches include, but are not limited to:

a. Develop freshwater distribution data at the 5™ or 6" field HUs, across the
geographic range of these species.
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b. Develop habitat models that can be used to predict suitable habitat, both current
and historical, across the geographic range of these species.
c. Develop seasonal distribution data at a 1:24,000 or finer scale.

2. Improve data on habitat conditions, including how they affect salmon survival, across the
geographic range of Pacific Coast salmon to help refine EFH in future reviews and focus
restoration efforts.

3. Improve data on marine (seasonal) distribution of Pacific Coast salmon, especially during
early ocean residence, and develop models that incorporate oceanic conditions to predict
marine distribution to inform revisions to EFH in future reviews.

4. Improve data on the possibility of adverse effects of fishing gear on the EFH of Pacific
Coast salmon.

5. Advance the understanding of how a changing climate can affect Pacific Coast salmon
EFH.

2.8.1 ALTERNATIVES FOR UPDATING INFORMATION AND RESEARCH NEEDS

Alternative 12A: No-action Alternative

This No-action Alternative would retain the three information and research needs identified in
the 1999 Appendix A. The two new information and research needs identified by the five-year
review would not be added.

Alternative 12B: Identify and prioritize new information and research needs
(preferred)

This alternative would include the existing information and research needs and would add two
more, related to improving information on the adverse effects of fishing gear and climate change
on salmon EFH. By establishing the Council’s information and research needs priorities, this
alternative would meet the requirements of the MSA.

2.9 PROCEDURES FOR CHANGING EFH

The EFH regulations state that the EFH provisions of FMPs should be reviewed and updated
periodically, based on available information, and at least once every five years. The regulations
also state that FMPs should outline the procedures they will use to update the EFH information.
Currently, EFH updates are done through an FMP amendment. However, there are many types
of changes that could be made periodically, and this may warrant consideration for a mechanism
to update EFH outside of an FMP amendment process.

2.9.1 ALTERNATIVES FOR CHANGING EFH

13A: No-action Alternative
This alternative would maintain the status quo and require that all changes to Pacific Coast
salmon EFH be accomplished through an FMP amendment.

13B: Develop procedures to address future changes to EFH (preferred)

The EFH regulations require periodic review and update of EFH provisions, as appropriate. The
regulations also require FMPs to outline the procedures the Council will follow to review and
update EFH information. The Pacific Salmon FMP does not currently describe a process for
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reviewing and updating EFH provisions, meaning that any changes to Pacific Salmon EFH, no
matter how minor, can only be accomplished via an FMP amendment.

This alternative would provide a mechanism for the Council to update certain EFH provisions.
Potential changes to EFH provisions can result from periodic EFH reviews, or in response to any
other information that becomes available and warrants consideration of changes to EFH.
Amending the FMP may not be required to make these changes, as long as the changes are
consistent with the overall identification and description of EFH contained in the FMP itself.
Examples of the type of changes to Pacific salmon EFH that may not need an FMP amendment
are:

1. Changes to the 4™ field HUs that are designated as EFH for any of the three species of
salmon managed under the plan (this could result from new information on current or
historic distribution, newly accessible habitat, removal/addition of stocks from/to the
FMP, or other information);

2. Modifications, additions, or removals HAPCs;

3. Changes to the impassable dams that represent the upstream extent of EFH (this could
result from new information on fish passage, or a Council determination that upstream
habitat should be designated as EFH);

4. Changes to the detailed EFH descriptions for any of the three species of salmon managed
under the plan (this could be based on new information regarding habitat requirements
by life stage, prey species, or other information);

5. Changes to recommended conservation or enhancement measures;

6. Changes to the descriptions of activities, both fishing and non-fishing, that may
adversely affect EFH; and the conservation measures to avoid, minimize, mitigate, or
otherwise avoid those adverse effects; and

7. Changes to the research and information needs.
Some changes to Pacific salmon EFH would still require an FMP amendment, for example:

1. Changes to the overall description and identification of Pacific salmon EFH that is in the
FMP; and

2. Inclusion of fishing management measures designed to minimize, avoid, or mitigate
adverse impacts to salmon EFH.

Process for Making Framework Changes to EFH

Revisions to Pacific salmon EFH could be made when the Council determines that such action is
warranted by new information, including during the periodic review. The process would be as
follows, and could typically be accomplished via a three-meeting Council process:

1. Council advisory bodies, particularly the Habitat Committee (HC) should develop
proposals to revise EFH provisions after relevant new information becomes available that
indicates a change is warranted.

2. The HC will present a report of their assessment and make recommendations to the
Council.
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3. The Council will review the report and, if appropriate, direct staff to revise the EFH
Appendix.

4. At a subsequent meeting, the Council will adopt the revised Appendix A and, based on
guidance from the Secretary, will either submit it to the Secretary for the appropriate
review process or implement the revisions without further review. Upon completion of
the appropriate review process by the Secretary, or immediately if no review process is
required, the revised Appendix A will supersede the previous version and will be posted
on the Council's website in a format that allows the reader to identify changes.

3.0 AFFECTED ENVIRONMENT

For the purposes of this action, the general action area consists of U.S. marine and estuarine
waters between Point Conception and the U.S./Canada border, and freshwater and terrestrial
areas comprising salmon distribution of the states of Washington, Oregon, Idaho, and California.
Based on NOAA Administrative Order (NAO) 216-6 Section 6.02, the affected environment
described here consists of the following components:

e Fish resources
e Protected resources
0 Endangered Species Act
0 Marine mammals
O Sea birds
e Habitat, biodiversity, and ecosystem functions
o California Current Large Marine Ecosystem
o0 Physical/biological
0 Marine Protected Areas
0 West Coast biogeography
e Socioeconomic environment

Target and non-target species are typically included as part of the affected environment in NEPA
analyses for FMP amendments. However, the action covered by this EA does not involve
harvest management, open or closed seasons, or any other fisheries management actions.
Nonetheless, because the stated intent of Pacific salmon EFH identification and description is to
support a long term sustainable salmon fishery and salmon contributions to a healthy ecosystem,
this section includes a description of ocean salmon fishing management, fishery management
areas, and socioeconomics. Freshwater salmon fisheries are dominated by the recreational
fishing sector, and fishery information is much less developed. As a result, more information on
ocean salmon fishing is presented here, as compared with freshwater fishery information.

In this EA several of these components have been combined into categories to reduce duplication
in the descriptions and to facilitate analyses of environmental effects. In addition, because this
FMP amendment does not involve harvest issues, fish are generally not described in terms of
target and non-target stocks.

The identification and description, spatial extent, and other elements of EFH are described in
Section 2 and in the 1999 Appendix A; and the reader should refer to those resources for
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information on the EFH portions of the affected environment. ESA-listed Chinook salmon and
coho salmon are covered in the Fish Resources Section; while marine mammals, seabirds, and
other ESA-listed species are covered in the Protected Resources Section. Biodiversity,
ecosystem function and EFH are covered in the Habitat Section; and social and economic
environment is described in the Socioeconomic Section. Much of the information contained in
this section is derived from PFMC 2011.

There are four components specified under NAO 216-6 Section 6.02 that are not affected by the
proposed action and, therefore, are not analyzed in this EA:

e Public health or safety
The proposed activity is not expected to adversely affect public health or safety,
either directly or indirectly because it will not result in any activities that would
have any effect on public health or safety. The proposed activity revises the
description and identification of EFH for Pacific salmon, designates HAPC,
updates identification of fishing and non-fishing related activities that may
adversely affect EFH, and identifies potential measures to minimize those effects.

e Cultural or historical resources
The proposed activity is not expected to adversely affect cultural or historic
resources, including objects listed or eligible for listing in the National Register
for Historic Places, because the proposed activity will not result in any activities
that would have any effect on such resources. There are no ground disturbing
aspects to the proposed activity, and any projects that require EFH consultation as
a result of the EFH definitions and identifications implemented by the proposed
activity would undergo a permitting procedure and NEPA analysis.

e Introduction or spread of non-indigenous species
The proposed activity does not involve the introduction or spread of non-
indigenous species.

e Federal, state, or local law
The proposed activity is not expected to violate any Federal, state, or local law.
The proposed activity is being conducted in accordance with Federal law to
comply with the MSA.

3.1 FISH RESOURCES

Fish resources include all those finfish and shellfish resources that occur in the same
environment with Pacific salmon managed by the Council. In some cases (notably Pacific
salmon stocks) fish species are protected under the ESA. However, ESA-listed Pacific salmon
commonly co-occur with non-listed stocks. Both may be managed by the Council, and at least
some ESA-listed stocks are targeted. For this reason, we describe all salmonid stocks under the
Fish Resources section, and describe non-salmonid ESA-listed fish (e.g., eulachon) under the
Protected Resources section. Table 3-1 includes the ESA status for all listed west coast salmonid
stocks.

Fish stocks targeted in Council-managed salmon fisheries include Chinook salmon, coho salmon,

and PS pink salmon stocks identified in Tables 3-2, 3-3, and 3-4 of this EA, including ESA-listed

Chinook salmon and coho salmon stocks. A description of the historical baseline for affected

salmon stocks is presented in the Review of 2010 Ocean Salmon Fisheries (PFMC 2011a).
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Additional background information on salmon life history and habitat is presented in PFMC
(2000), Stadler (2011), and PFMC (2012).

Many other fish species, managed and unmanaged, co-occur with Pacific salmon in the marine,
estuarine and freshwater environments. In the marine environment, species managed under the
groundfish FMP, the Highly Migratory Species (HMS) FMP, and Coastal Pelagic Species (CPS)
FMP are present. Over 90 species of finfish are managed under the groundfish FMP. These
include numerous species of rockfish, Pacific whiting, and flatfish species. The HMS FMP
includes species such as tuna, swordfish, and sharks; and the CPS FMP includes species such as
Pacific sardine, Pacific mackerel, and northern anchovy. Several state-managed species such as
Dungeness crab, pink shrimp, and California halibut also occupy Pacific salmon marine and
estuarine environment; and there are numerous unmanaged fish species that occur in the marine
environment, including sculpins, wolffishes, myctophids, ratfish, and surfperches. In many
cases, other fish species (e.g., shrimp, herring, Pacific sardine) serve as prey species for Pacific
salmon.

In the freshwater environment, species that co-occur with Pacific salmon EFH include sockeye
salmon (O. nerka), chum salmon (O. keta), steelhead (O. mykiss), and various species of trout
(e.g., bull trout, Salvelinus confluentus), including a number of populations that are listed as
“threatened” or “endangered” under the ESA. All are in the Family Salmonidae, with relatively
similar habitat requirements. Other freshwater species include anadromous fish such as white
sturgeon and Pacific lamprey; as well as resident freshwater fish such as sculpins, threespine
stickleback, and smallmouth bass.

3.2 PROTECTED RESOURCES

Protected species include those protected by three Federal laws: the ESA, the Marine Mammal
Protection Act (MMPA), and the Migratory Bird Treaty Act (MBTA). This section describes the
affected environment relative to protected resources. In some cases there are overlapping
regulatory jurisdictions and mechanisms, and in some cases (e.g., salmonids) there are some
stocks listed as protected resources and others that are not.

3.2.1 ENDANGERED SPECIES ACT AND CRITICAL HABITAT

Critical Habitat

The ESA requires that NMFS establish critical habitat for listed salmonids. Critical habitat is
designated on a more refined level than EFH, i.e., on a water body by water body basis. As a
result, EFH has a much broader distribution than critical habitat. Because EFH includes water
bodies that have current or historic presence, it will include all critical habitat. For this reason,
consultations conducted by NMFS are typically integrated, to include both EFH and ESA
consultation requirements. In areas of EFH where critical habitat is not designated, the
conservation recommendations resulting from an EFH consultation would be the primary
mechanism for NMFS to implement minimization measures.

ESA-listed Salmon

Pacific salmon from twenty eight evolutionarily significant units (ESUs) in the area covered by
the proposed actions are listed under the ESA as either “threatened” or “endangered.” These
include: nine Chinook salmon ESUs (59 FR 440, January 4, 1994; 64 FR 50394, September 16,
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1999; 70 FR 37160, June 28, 2005); four coho salmon ESUs (70 FR 37160, June 28, 2005; 76
FR 35755, June 20, 2011); two chum salmon ESUs (70 FR 37160, June 28, 2005; 77 FR 19552,
April 2, 2012); two sockeye salmon ESUs (70 FR 37160, June 28, 2005); and 11 steelhead ESUs
(71 FR 834, January 5, 2006; 72 FR 26722, May 11, 2007; 74 FR 42605, August 24, 2009). In
addition, bull trout are listed as “threatened” throughout their range (64 FR 58909, November 1,
1999). The distribution and critical habitat for these listed-species overlap extensively with
salmon EFH, but are not completely coincident. Federal actions in areas designated as critical
habitat are subject to the consultation requirements of ESA Section 7 which, like the MSA EFH
provisions, are also designed to protect habitat. In areas where critical habitat of species under
NMFS jurisdiction overlaps with salmon EFH, the ESA and EFH consultations are often
combined.

Eulachon

The southern Distinct Population Segment (DPS) of eulachon was listed as threatened under the
ESA in 2010 (75 FR 13012, March 18, 2010). Eulachon are found in the eastern north Pacific
Ocean from northern California to southwest Alaska and into the southeastern Bering Sea. The
eulachon southern DPS is defined from the Mad River in northern California, north to the Skeena
River in British Columbia. Eulachon are an anadromous fish, and the adults migrate from the
ocean to freshwater streams where they spawn from late winter through early summer. The
offspring hatch and migrate back to the ocean to forage until maturity. Once juvenile eulachon
enter marine waters, they move from shallow nearshore areas to deeper areas over the
continental shelf. There is little information available about eulachon movements in nearshore
marine areas and the open ocean (PFMC 2012)

Green Sturgeon

The southern DPS of North American green sturgeon was listed as threatened under the ESA in
2006 (71 FR 17757, April 7, 2006). The North American green sturgeon southern DPS is
defined as coastal and Central Valley populations, south of the Eel River in California, and
therefore co-occurs with Pacific salmon fisheries.

Sea Turtles

Four species of sea turtles are known to be present in the west coast EEZ: leatherback,
loggerhead, olive ridley, and green. All four are listed as Endangered under the ESA.
Leatherbacks and loggerheads are regular visitors to areas coincident with the Pacific Coast
salmon fishery, but olive ridley and green turtles are less predictably present (PFMC 2013).

3.2.2 MARINE MAMMALS

ESA-listed marine mammal species that co-occur with Pacific salmon EFH include Guadalupe
fur seal, southern sea otter, northern sea otter, and Southern Resident killer whale. Among the
ESA-listed marine mammals, only the Southern Resident killer whale is known to interact with
Pacific salmon. There is evidence suggesting salmon abundance in Puget Sound may correlate
with killer whale population growth rate (PFMC 2011). Table 3-1 displays ESA-listed marine
mammals and their listing status that occur in west coast marine waters.
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Table 3-1. ESA-listed marine mammals that occur in the action area.

Species ESA listing
Whales Humpback (Megaptera novaeangliae) Endangered
Sei (Balaenoptera borealis) Endangered
North Pacific Right (Eubalaena japonica) Endangered
Blue whale (Balaenoptera musculus) Endangered
Fin whale (Balaenoptera physalus) Endangered
Sperm whale (Physter macrocephalus) Endangered
Southern Resident Killer whale (Orcinus orca) Endangered
Other marine Guadalupe Fur Seal (Arctocephalus townsendi) Threatened
mammals Southern sea otter (Enhydra lutris nereis) Threatened
Northern sea otter (Enhydra lutris kenyoni) Threatened

A number of non-ESA-listed marine mammals may also occur in the affected area, these include:
northern fur seal, California sea lion, Steller sea lion, harbor seal, northern elephant seal,
bottlenose dolphin, Pacific white-sided dolphin, common dolphin, harbor porpoise, Dall’s
porpoise, and minke whale. These species, like all marine mammals, are protected under the
MMPA. The non-ESA-listed marine mammal species that are known to interact with ocean
salmon fisheries are California sea lion and harbor seals. All are protected under the MMPA.
Ocean salmon fisheries are classified under the MMPA as Category Il (79 FR 14418, March 14,
2014), indicating there is no record of substantive impacts to marine mammals [MMPA
118(c)(1)].

3.2.3 SEABIRDS

Numerous seabird species, as well as raptors, are protected under the MBTA, including several
that are present in areas coincident with Pacific salmon. These seabirds include grebes, loons,
petrels, albatrosses, pelicans, double-crested cormorants, gulls, terns, auks, and auklets (PFMC
2011). ESA-listed bird species include short-tailed albatross (endangered) and marbled murrelet
(threatened).

Interactions with the Pacific salmon fishery typically occur in two ways: when seabirds feed on
outmigrating juvenile salmon, and when seabirds are entangled or otherwise interact with fishing
gear or activities. Predation on juvenile salmon occurs in the lower Columbia River, as salmon
smolts migrate downstream and into marine waters. Two man-made islands, East Sand Island
and Rice Island were created using dredge spoils from the Columbia River. The Islands have
since become occupied by colonies of Caspian terns and double-crested cormorants. In 2010 and
2011, an estimated 19.2 million and 20.5 million (respectively) juvenile salmon were consumed
by the double-crested cormorant colony on East Sand Island. These numbers are approximately
equal to 18 percent of the entire Columbia River out-migrating salmon for those years (BRNW
2011). Caspian Terns nesting on East Sand and Rice Islands also consume outmigrating
salmonids: 8.1 million salmon smolts in 1997 and 12.4 million in 1998. Although these
numbers include steelhead smolts, they represent a minority of all salmonids consumed by
Caspian terns (Roby et al. 2003).

Bycatch of seabirds occurs in west coast salmon fisheries, primarily in gillnet fisheries in Puget

Sound, Willapa Bay, and Gray’s Harbor. According the Washington Sea Grant (WSG 1996) the

two species most frequently entangled were rhinoceros auklets (Cerorhinca monocerata) and
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common murres (Uria aalge). Although there are data available related to seabird bycatch in the
sockeye gillnet fishery in Puget Sound, data are more sparse on gillnet fisheries targeting
Council-managed salmon stocks.

3.3 HABITAT, BIODIVERSITY, AND ECOSYSTEM FUNCTION

Salmon FMP stocks interact with a number of ecosystems along the Pacific Coast, including the
California Current Large Marine Ecosystem, numerous estuary and freshwater areas and
associated riparian habitats. Salmon contribute to ecosystem function as predators on lower
trophic level species, as prey for higher trophic level species, and as nutrient transportation from
marine ecosystems to inland ecosystems. Because of their wide distribution in both the
freshwater and marine environments, Pacific salmon interact with a great variety of habitats and
other species of fish, mammals, and birds. An extensive description can be found in the EIS for
groundfish harvest specifications (PFMC 2012). This section summarizes the habitats and
ecosystem functions that Pacific salmon encounter, and draws primarily from PFMC 2012.

3.3.1 CALIFORNIA CURRENT LARGE MARINE ECOSYSTEM

The California Current (CC) is formed when the North Pacific Current splits, approximately at
Vancouver Island, Canada. It varies seasonally, but generally flows southward along the West
Coast to mid-Baja, Mexico. The California Current flows in a southern direction year-round off
shore from the shelf break to approximately 200 miles offshore. Other coastal currents dominate
along the continental shelf. These include the Davidson Current and California Undercurrent,
the Southern California Countercurrent, as well as many eddies and smaller shelf currents
(PFMC 2012).

The California Current also defines the outer boundary of the California Current Large Marine
Ecosystem (CCLME) that is delineated by bathymetry, productivity, and trophic interactions.
The LME is an organizational unit to facilitate management of an entire ecosystem, and
recognizes the complex dynamics between the biological and physical components. NOAA’s
ecosystem-based management approach uses the LME concept to define ecosystem boundaries.

Several Council and NMFS documents describe the prevailing marine ecosystem functions,
variations, and drivers. The CPS SAFE document (PFMC 2011a) and the Groundfish SAFE
document (PFMC 2008b) summarize stock assessment information as well as fishery statistics
for all groundfish and CPS species. These typically include ecosystem information, bycatch,
management strategies, and other fishery-related information.

3.3.2 PHYSICAL AND BI1OLOGICAL OCEANOGRAPHY

The California Current is essentially the eastern limb of the Central Pacific Gyre, and begins
where the west wind drift (or the North Pacific Current) reaches the North American Continent.
This occurs near the northern end of Vancouver Island, roughly between 45° and 50° N latitude
and 130° to 150° W longitude (Ware and McFarlane 1989). A divergence in the prevailing wind
patterns causes the west wind drift to split into two broad coastal currents, the California Current
to the south and the Alaska Current to the north. As there are really several dominant currents in
the region, all of which vary in geographical location, intensity, and direction with the seasons,
this region is often referred to as the California Current System (Hickey 1979).
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3.3.3 MARINE PROTECTED AREAS

There are numerous Federal and state-managed MPAs distributed throughout the project area.
The EIS for Pacific Coast Groundfish EFH contains a complete analysis of these sites.
Federally-managed areas include National Wildlife Refuges, National Parks, National Marine
Sanctuaries, and National Estuarine Research Reserves. In addition, there are navigation-related
managed areas, weather and scientific buoys, and hazardous and danger areas. Finally, there are
federally-managed fishing areas such as the Rockfish Conservation Areas (RCAs), Cowcod
Conservation Areas (CCA), and Yelloweye Rockfish Conservation Areas (YRCA) used to
reduce fisheries impacts on groundfish species, and Pacific Whiting Salmon Conservation Zones
off the Klamath and Columbia Rivers, designed to minimize impacts to Pacific salmon from the
whiting fishery in those areas.

Many state-managed MPAs are under varying degrees of management, ranging from no-take
marine reserves to designations allowing more intensive or extractive uses. The California
Marine Life Protection Act guides a system of MPAs to increase coherence and effectiveness in
protecting the state's marine life and habitats, marine ecosystems, and marine natural heritage, as
well as to improve recreational, educational and study opportunities provided by marine
ecosystems subject to minimal human disturbance. Oregon MPAs include marine gardens,
research reserves, and two pilot marine reserves. Washington State manages marine reserves,
conservation easements, state parks, and other areas, all with varying levels of regulation
covering passive and extractive uses.

3.3.4 WEST COAST BIOGEOGRAPHY

The U.S. west coast contains a wide range of ecosystems and habitats, ranging from arid inland
climates to alpine-dominated climates, to coastal rain forest-dominated areas. This section draws
primarily from NMFS (2003). The Pacific Northwest coastal region is dominated by medium to
high rainfall resulting from the interaction between marine weather systems and the coastal
mountains, which reach up to 4,000 feet in elevation. Most coastal streams have relatively steep
gradients with a shallow coastal plain. Forested lands are dominated by Sitka spruce, Douglas
fir, western redcedar, and western hemlock. Numerous shrubs and herbaceous plants dominate
the undergrowth. The southern Oregon and California coastal region typically experiences less
rainfall than the Pacific Northwest, although is still influenced by marine weather.

Major inland river systems include the Columbia Basin, Klamath Basin, and the Sacramento/San
Joaquin system (California Central Valley). These river basins provide spawning and rearing
habitat for much of the Pacific Coast salmon managed under the Salmon FMP, and many smaller
coastal watersheds contribute to both local and regional fisheries.

The West Coast oceanographic ecosystem is dominated by the California Current Large Marine
Ecosystem (CCLME), which is characterized by very high biological productivity. The
California Current (CC) is formed by the bifurcation of the North Pacific Current as it
approaches the West Coast. The California Current flows southward year round off shore from
the shelf break to ~200 miles. Other coastal currents generally dominate along the continental
shelf including the northward Davidson Current and California Undercurrent, the Southern
California Countercurrent, as well as many eddies and smaller shelf currents. The biological
productivity is reflected in the extensive nearshore kelp beds, large schools of CPS (e.g., sardine,
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anchovy, squid, etc.) and groundfish (Pacific hake) that, in turn, support large populations of
marine mammals, seabirds and highly migratory species such as tuna, sharks, billfish (PFMC
2011b).
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Table 3-2. Coho salmon stocks listed in the Pacific salmon FMP (revised through Amendment 17).

Coho salmon stock complexes and stocks ESA-Status
No coho stock complexes
Central California Coast Threatened
Southern Oregon/Northern California Coast Threatened
Oregon Coast Natural Threatened
Lower Columbia Natural Threatened
Oregon Coast Hatchery Not listed
Columbia River Late Hatchery Not listed
Columbia River Early Hatchery Not listed
Willapa Bay Hatchery Not listed
Willapa Bay Natural Not listed
Grays Harbor Not listed
Quinault - Hatchery Not listed
Queets Not listed
Quillayute - Summer Hatchery Not listed
Quillayute - Fall Not listed
Hoh Not listed
Strait of Juan de Fuca Not listed
Hood Canal Not listed
Skagit Not listed
Stillaguamish Not listed
Snohomish Not listed
South Puget Sound Hatchery Not listed

Coho Totals 21 stocks

4 ESA-listed stocks

Table 3-3. Chinook salmon stocks listed in the Pacific salmon FMP (revised through Amendment 17).

Chinook salmon stock complexes and stocks ESA-Status
Central Valley Fall Chinook Stock Complex
Sacramento River Fall Not listed
Sacramento River Late Fall Not listed
San Joaquin River Fall Not listed
Southern Oregon Northern California Chinook Stock Complex
Klamath River Fall Not listed
Klamath River Spring Not listed
Smith River Not listed
Southern Oregon Coast Not listed
Far-North-Migrating Coastal Chinook Stock Complex
Central and Northern Oregon Coast Not listed
Willapa Bay Fall (natural) Not listed
Willapa Bay Fall (hatchery) Not listed
Grays Harbor Fall Not listed
Grays Harbor Spring Not listed
Quinault Fall Not listed
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Chinook salmon stock complexes and stocks ESA-Status
Queets Fall Not listed
Queets Spring/Summer Not listed
Hoh Fall Not listed
Hoh Spring/Summer Not listed
Quillayute Fall Not listed
Quillayute Spring/Summer Not listed
Hoko Summer/Fall Not listed

Chinook Stocks not included in a stock complex
Sacramento River Spring Threatened
Sacramento River Winter Endangered
California Coastal Chinook (Eel, Mattole, Mad

. . Threatened
Rivers fall and spring stocks)
North Lewis River Fall Threatened
Columbia Lower River Hatchery Fall Not listed
Columbia Lower River Hatchery Spring Not listed
Upper Willamette Spring Threatened
Columbia Mid-River Bright Hatchery Fall Not listed
Columbia Spring Creek Hatchery Fall Not listed
Snake River Fall Threatened
Snake River Spring/Summer Threatened
Columbia Upper River Bright Fall Not listed
Columbia Upper River Summer Not listed
Columbia Upper River Spring Endangered
Eastern Strait of Juan de Fuca Summer/Fall Threatened
Skokomish Summer/Fall Threatened
Nooksack Spring Early Threatened
Skagit Summer/Fall Threatened
Skagit Spring Threatened
Stillaguamish Summer/Fall Threatened
Snohomish Summer/Fall Threatened
Cedar River Summer/Fall Threatened
White River Spring Threatened
Green River Summer/Fall Threatened
Nisqually River Summer/Fall Threatened

Chinook Totals

45 stocks

19 ESA-listed stocks

Table 3-4. Pink salmon stocks listed in the Pacific salmon FMP (revised through Amendment 17).

Pink salmon stock

ESA Status

Puget Sound

Not listed

Pink salmon Totals

1 stock

0 ESA-listed stocks
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3.4 SOCIOECONOMIC ENVIRONMENT

This Section describes the socioeconomic conditions of the 2010 fishing year, with comparisons
to the other recent fishing years and recent historical averages. It is based largely on
Amendment 16 to the Pacific salmon FMP (PFMC 2011). It describes the harvests of Chinook
salmon and coho salmon, ex-vessel revenues, price, fishing effort and recreational trip
information for the commercial and recreational ocean salmon fishery. These estimates are
stratified by state, management zone, and/or port of landing. Commercial fishing activities are
unaffected by current EFH-based management measures, and therefore could be considered not
part of the affected environment. However, there is potential in the future that the Council and
NMFS could implement management measures to minimize impacts to EFH. Therefore, this
section includes descriptions of ocean and inland fishing activities.

Chapter IV in the Review of 2010 Ocean Salmon Fisheries Review (PFMC 2011a) provides
information on the socioeconomic impacts of the ocean salmon fisheries. More extensive
information on the ocean salmon fisheries and social and economic characteristics is provided in
Appendix B to the Salmon FMP (PFMC 2007). Information on fishing communities and
recommended conservation measures is provided in Appendices A and B to the Council’s
description of West Coast fishing communities (PFMC 2007).

3.4.1 STATE-LEVEL TRENDS: COMMERCIAL OCEAN SALMON FISHERY

Coastwide, the number of commercial vessels landing salmon has drastically declined since 1990
(from Tables D-4, D-5, and D-6 in the Review). In 2010, there was a decline in the number of
vessels landing salmon (216 vessels) in California compared to 2007 (601 vessels), and a 66
percent decline compared to the 2001-2007 average (640 vessels) (Table 3-5). In Oregon, there
was a 15 percent decline in vessels landing salmon in 2010 (369 vessels) compared to 2007 (436
vessels), and a 23 percent decline compared to the 2001-2007 average (481 vessels). In
Washington, there was a 20 percent increase in vessels landing salmon in 2010 (116 vessels)
compared to 2009 (97 vessels), and a 41 percent increase compared to the 2001-2009 average
(82 vessels). Similar trends were apparent for the number of vessels landing 90 percent of total
pounds of salmon troll catch by state (Table 3-5, from Tables D-12, D-13, and D-14 in the
Review).
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Table 3-5.  Number of registered vessels making troll commercial salmon landings.

California Oregon Washington
Vessels landing Vessels landing Vessels landing
90% of catch 90% of catch 90% of catch
0 No.of | Percent | w No.of | Percent | w No.of | Perce
qé Vessels | of Fleet § Vessels | of Fleet § Vessels nt of
(] (&) (&)
> > > Fleet
o o o
= = =
Year or Period
2010 216 84 39% 369 139 38% 116 73 63%
Previous fishing year 601 293 49% 436 232 53% 97 61 63%
(2007 for CA & OR; 2009 for WA)
Average (2001-2007 for CA & 640 299 47% 481 252 52% 82 49 60%
OR; 2001-2009 for WA)

3.4.2 STATE-LEVEL TRENDS: RECREATIONAL OCEAN SALMON FISHERY
Recreational ocean salmon fishing estimates include mainly private vessels and charter boats.
Some shore-based fishing occurs, although this component accounts for a low amount of the
recreational ocean salmon catch. In 2010, a combined total of 48,800 estimated recreational trips
occurred in California, and 27 percent of these trips were charter boat trips (13,100) (Table 3-6;
Tables 1V-11, IV-12, IV-13 in the Review). The total number of estimated recreational trips in
2010 (48,800 trips) reflects a 70 percent decline, compared to the 2001-2007 average in
California (161,900 trips). The 2010 trip estimate is also substantially less than the number of
trips in California in 2007 (105,900 trips).

In 2010, a combined total of 53,300 estimated recreational trips occurred in Oregon, and about
nine percent of these trips were charter boat trips (5,000 trips) (Table 3-6; Table IV-12 in the
Review). The trips in 2010 represented a 50 percent decrease from the 2001-2007 average
(106,400 trips), and substantially less than 2007 (88,300 trips).

In 2010, a combined total of 80,800 estimated recreational trips occurred in Washington, and 33
percent of these trips were charter boat trips (26,500 trips) (Table 3-6; Table 1V-13 in the
Review). In Washington, the decline was less pronounced than in California and Oregon; the
combined number of estimated recreational trips in 2010 (80,800 trips) experienced a 9 percent
decline from the 2001-2009 average (88,900 trips), and was less than the previous year (98,900
trips). In recent years, recreational ocean trips have been supported in Washington and Oregon
by the implementation of mark-selective fisheries for coho salmon. Council-area wide, the
number of charter trips was estimated to be about 44,600 trips in 2010, and the number of private
vessel trips was estimated to be about 138,300 trips (a total of about 182,900 trips).
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Table 3-6. Estimated number of recreational ocean salmon angler trips by state.

Year or Period California Oregon Washington
2010 48,800 53,300 80,800
Previous fishing year (2007 for CA & OR; 2009 for WA) 105,900 88,300 98,900
Average (2001-2007 for CA & OR; 2001-2009 for WA) 161,900 106,400 88,900

While fishing impacts are calculated on a stock-specific basis, the social dimension, including
management measures, is organized around ocean management areas, as described in the Salmon
FMP. These areas also correspond to some extent with the ocean distribution of salmon stocks,
although stocks are mixed in offshore waters. Broadly, from north to south these areas are:

(a) From the U.S./Canada border to Cape Falcon (45°46' N. lat.), which is on the Oregon coast
south of the Columbia River mouth;

(b) Between Cape Falcon and Humbug Mountain (42°40" 30" N. lat.) on Oregon’s north and
central coast;

(c) The Klamath Management Zone (KMZ), which covers ocean waters from Humbug Mountain
in southern Oregon to Horse Mountain (40°05' N. lat.) in northern California;

(d) From Horse Mountain to Point Arena; and

(e) From Point Arena to the U.S./Mexico border.

There are also numerous subdivisions within these areas used to further balance stock
conservation and harvest allocation considerations (Figure 3-1).
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Figure 3-1. Map of West Coast ocean salmon fishery management areas.
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3.4.3 INSIDE COMMERCIAL AND RECREATIONAL FISHERIES

Recreational fisheries occur in nearly all inside waters, in Washington, Oregon, ldaho, and
California. These account for substantial economic expenditures, from personal and guided
trips. Recreational fishing activities are unaffected by EFH overlays and therefore should not be
considered part of the affected environment. Non-Indian commercial fisheries operate in Puget
Sound (seine and gillnet) Grays Harbor, Willapa Bay, and the lower Columbia River (gillnet).
Inland recreational fisheries are widely distributed across Washington, Oregon, ldaho, and
California. These represent a considerable amount of economic activity, although economic data
is sparse as compared with marine and coastal fishing.

3.4.4 INSIDE TRIBAL FISHERIES

Tribal fisheries operate in Puget Sound, Washington coastal rivers from Grays Harbor north, and
the mid-Columbia River; these include commercial (gillnet, and dipnet), and ceremonial and
subsistence (all gear types) fisheries. The only tribal fishery along the Oregon coast is conducted
and regulated by the Siletz Tribe, which allows no more than 200 Chinook salmon or coho
salmon annually (USPL 96-340 1980). In California, commercial fisheries are conducted by the
Yurok and Hoopa Valley tribes in the Klamath Basin in their respective reservations. The
Yurok, Hoopa Valley, Kurok, and Resighini Rancheria tribes also conduct important, but minor
ceremonial and subsistence fisheries in their usual and accustomed fishing areas. The Karuk
tribal dipnet fisheries and fishing conducted by members of the Resighini Rancheria are
conducted under state regulations (15 CCR 87.50(b)(91.1)), and are subject to the same season
and bag limit restrictions as the in-river non-Indian recreational fisheries. There are no non-
Indian commercial fisheries in this area.

3.4.5 CATCH, EFFORT AND EcoNOMIC IMPACT DATA FOR OCEAN SALMON

FISHERIES

Catch and effort data for 2010 and average landings and effort during 2000-2007 or 2000-2009
were used to describe and compare commercial troll and recreational ocean salmon fisheries off
Washington, Oregon, and California. In 2010, catch per unit of effort (CPUE) was highest in
fisheries from the U.S./Canada border to Cape Falcon in the treaty commercial troll ocean
salmon fisheries (35 Chinook salmon per fishing day) (Table 3-7; from Table I-5 in the 2010
Review; CPUE calculated manually based on table contents). The Chinook salmon CPUEs in
the recent year have declined substantially compared to the recent past average CPUES except
for the North of Cape Falcon (non-treaty) zone for both commercial and recreational fisheries.
Non-treaty troll catch was limited in 2010 by landing limits and possession limits. The estimates
of Chinook salmon dressed pounds were taken from Tables 1V-6, IV-7, and IV-8 in the Review
(PFMC 2010).

During the 2000s, average Chinook salmon effort and landings were highest from Horse
Mountain south to the U.S. border, before widespread fishery closures in that area during 2008
and 2009. The least average commercial troll catch and effort during the 2000s occurred from
Humbug Mountain to Horse Mountain.
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Table 3-7. Commercial troll ocean salmon fishing effort and number of Chinook salmon and coho salmon
landed by management area.
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Table 3-8. Recreational ocean salmon fishing effort and catch of Chinook salmon and coho salmon landed
by management area.
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5 Averages include years 2003-2009 north of Cape Falcon (treaty and non-treaty), and years 2003-2007 south
of Cape Falcon to exclude years of widespread fishery closures off California in 2008 and 2009.
6 Averages include years 2003-2009 north of Cape Falcon, and years 2003-2007 south of Cape Falcon to
exclude years of widespread fishery closures off California in 2008 and 2009.
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treaty)

Cape Falcon to

0.06
Humbug Mountain

37,100 | 2,300 | 12,100 75,500 | 22,300 | 37,100 0.30

Humbug Mountain
to Horse Mountain

10,200 | 1,500 100 0.15 32,600 | 21,500 | 1,000 0.66

Horse Mountain
south to U.S.
Border

44,500 | 14,000 100 0.32 | 132,500 | 103,700 700 0.78

Coastal community and state personal income impacts of the non-Indian commercial troll and
recreational ocean salmon fishery were compared coast-wide (Table 3-9; from Tables IV-16, V-
17, and 1V-18 in the Review). Economic impact estimate averages in the 2000s indicate the most
economic activity occurred in ports south of Horse Mountain ($12,800,000 in San Francisco
alone), while the least amount of activity occurred in ports from Humbug Mountain to Horse

Mountain.

Table 3-9.

commercial troll and recreational ocean salmon fishery for major port areas’.

Coastal community and personal income impacts (in real, inflation-adjusted 2010 dollars) of the

Ocean Commercial Troll

Ocean Recreational

Management Areas or Ports 2010 Average 2010 Average

U.S./Canada Border to Cape Falcon $5,593,000 $2,391,000 $7,412,000 $8,731,000
Neah Bay 319,000 528,700 428,000 672,300
La Push 502,000 229,600 214,000 198,700
Westport 3,792,000 854,900 4,183,000 4,331,200
Ilwaco 82,000 130,800 2,001,000 2,708,100
Astoria 898,000 647,900 586,000 821,000

Cape Falcon to Humbug Mountain 2,449,000 8,962,000 1,666,000 3,918,000
Tillamook 260,000 781,100 522,000 902,400
Newport 1,304,000 4,320,400 819,000 1,595,400
Coos Bay 885,000 3,860,600 325,000 1,420,300

Humbug Mountain to Horse Mountain 383,000 1,580,100 424,000 1,537,600

7 Averages include the years 2001-2009 north of Cape Falcon, and 2001-2007 south of Cape Falcon.
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Crescent City 0 401,000 8,000 136,700
Eureka 34,000 350,700 185,000 776,000
Brookings 349,000 828,400 220,000 624,900
South of Horse Mountain 1,977,000 21,363,000 3,037,000 11,904,000
Fort Bragg 1,689,000 5,288,100 410,000 1,723,000
San Francisco 135,000 12,799,700 1,540,000 7,311,100
Monterey 153,000 3,274,700 1,087,000 2,869,900

Non-Indian ocean troll exvessel revenue information is presented in Table 3-10 (from Tables IV-
16, IV-17, IV-18, IV-2, IV-3, and V-4 in the Review). Except for Washington, the income
impacts for 2010 were lower than average (2001-2010) for both California and Oregon.

Table 3-10. Estimates of ex-vessel value (in real dollars) and state personal income impacts both in
thousands of real (inflation adjusted, 2010) dollars for the Non-Indian ocean troll Chinook salmon and coho
salmon fishery.

California Oregon Washington

Year or Income Ex-vessel Income Ex-vessel Income
Period Ex-vessel value impact value impact value impact
2001 $5,832 $14,477 $5,769 $12,615 $468 $1,056
2002 9,350 24,705 6,482 14,347 911 2,191
2003 14,338 35,939 8,501 17,648 1,167 2,784
2004 20,483 37,573 11,353 17,183 1,356 2,588
2005 14,303 26,064 9,418 14,429 1,428 2,570
2006 5,739 9,693 2,897 4,126 1,121 1,870
2007 8,235 13,910 2,941 4,206 993 1,663
2008 0 0 504 691 723 1,167
2009 0 0 348 537 1,181 1,981
2010 1,246 2,090 2,790 3,968 3,115 4,904
Average

$7,953 $16,445 $5,100 $8,975 $1,246 $2,277
(2001-2010)
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The number of recreational trips and the resulting state personal income impact are listed in
Table 3-11 (from Tables IV-11, IV-12, IV-13, IV-16, IV-17, and IV-18 in the Review). The
income impacts for the year 2010 have remained below the average (2001-2010) for all states.

Table 3-11. Ocean recreational trips (in thousands) and resulting state personal income impacts (in
thousands of real 2010 dollars)

California Oregon Washington

B 8 ) & 2 2 2

= 5 g 3 5 g 3] 5 g 3]

L 5 = = 5 = 8 g = 8

- S |12 |z E |2 |2 |& | E | 2 |2 2 E

o S g = g 8 [ 5 2 5 2 E 2

S £ g E S 5 g E S 5 E E g

= g £ 2 £ 5 & e £ 5 £ e £
2001 69.9 | 95.2 | 165.1 | $14,330 | 18.2 | 102.4 | 120.6 | $7,699 412 | 724 | 1136 | $11,932
2002 86.6 | 123.4 | 210.1 18,008 15.7 91.9 | 107.6 6,805 37.0 57.4 94.4 10,429
2003 59.4 | 75.3 | 134.6 11,908 23.4 | 121.1 | 1445 9,416 44.5 75.5 120.0 12,793
2004 97.7 | 121.0 | 218.7 | 19,469 | 21.1 | 124.6 | 1457 | 9,189 36.5| 73.1| 109.5 10,920
2005 69.1 | 103.0 | 172.1 | 14,571 99| 66.1| 76.0 | 4,653 31.7 | 58.9 90.6 9,306
2006 449 | 816 | 1265 | 10,151 80| 544 | 623 | 3,799 245 | 39.1 63.6 6,951
2007 314 | 745 | 105.9 7909 | 114 | 769 | 883 | 5,395 26.7 | 45.9 72.7 7,712
2008 0.1 0.3 0.4 30 19| 285 | 304 | 1,607 142 | 222 36.4 4,011
2009 0.6 4.7 5.4 310 | 126 | 719 | 845 | 5377 294 | 695 98.9 9,229
2010 131 | 356 | 488 3,515 50| 483 | 533 | 3,033 265 | 54.4 80.8 7,976
Average
(2001- 473 | 715 | 1188 | $10,020 | 127 | 786 | 913 | $5697 31.2 | 568 88.0 $9,126
2010)

3.4.6 INSIDE CONSULTATION REQUIREMENTS

Any federal agency undertaking an action that may adversely affect salmon EFH must consult
with NMFS to identify potential adverse effects, and to develop conservation recommendations
for the project. EFH consultations are conducted by NMFS biologists, are typically combined
with ESA consultations, and reported on the Public Consultation Tracking System (PCTS), a
national database with public access via a website (https://pcts.nmfs.noaa.gov/pcts-
web/homepage.pcts).
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Between 2008 and 2012, the NMFS NWR and SWR conducted over 1000 consultations each
year (NMFS 2013). The vast majority were combined ESA/EFH consultations. In some cases
there were stand-alone ESA or stand-alone EFH consultations, but these are relatively rare. In
many cases, NMFS develops programmatic consultations, especially with agencies such as the
U.S. Forest Service, which conducts multiple similar projects requiring EFH consultation.
Logging operations and sales, road building, bridge construction and maintenance, pesticide
application, and other activities can be the subjects of such programmatic consultations.
However, most consultations are single-project consultations.
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4.0 ENVIRONMENTAL IMPACTS OF ALTERNATIVES

This chapter analyzes the effects of the alternatives under consideration on the four categories of
the affected environment described in Chapter 3 of this document: fish resources, protected
resources, habitat, and socioeconomics.

The U.S. Congress, in establishing the EFH mandate in the MSA, recognized the link between
healthy habitats and sustainable fisheries and noted that habitat degradation was a major factor in
the decline of many fisheries. The proposed alternatives to revise and update the salmon EFH
provisions of the salmon FMP would affect the habitat of the three species of salmon managed
under the salmon FMP. The intent of developing the salmon EFH provisions is to conserve the
habitats upon which the three species of Council-managed salmon depend for spawning,
breeding, feeding, or growth to maturity. These habitats play a vital role in maintaining a
sustainable salmon fishery and their conservation will directly benefit the three species of salmon
managed by the Council under the Pacific Salmon FMP. The habitats used by Pacific salmon
and the functions they provide (e.g., prey resources, shelter, clean water) are shared by, and are
important to, the other fish resources (both salmon and non-salmon) and protected resources
(both fish and non-fish). When the effects of an alternative on habitat are positive they are also
positive on fish resources and protected resources, and when the effects on habitat are negative
they are also negative on fish resources and protected resources. As such, throughout this
document the analysis of the effects of each alternative on fish resources and protected resources
parallels the analysis of the effects of that alternative on habitat.

It is noted that none of the preferred alternatives are expected to affect public health or safety, or
cultural or historic resources, or to involve introduction or spread of non-indigenous species.
The preferred alternatives do not threaten violation of Federal, state, or local law. Because the
proposed action does not affect these situations, they are not analyzed in this document.

4.1 IDENTIFICATION OF SALMON EFH

The EFH review team recommended minor language changes to clarify that EFH can be
designated only for Federally-managed stocks that are included in an FMU. The intent is to
provide better clarity regarding whether EFH can be designated for a particular stock of Pacific
salmon. The two mutually exclusive alternatives under consideration are: 1A: No-action
Alternative and 1B (preferred): Revise the identification of EFH to clarify that EFH is
designated only for stocks included in the fishery managed by the PFMC. Revisions to this
language would not represent a change in regulation or policy, but would simply clarify existing
regulation and policy. As such, the selection of either of these two alternatives would not have
any effect on fish resources, protected resources, habitat, or socioeconomics, and would not
contribute to any cumulative effects from the remaining suite of alternatives.

4.2 CHINOOK SALMON FRESHWATER EFH

There are three alternatives under consideration for Chinook salmon freshwater EFH, the No-
action Alternative and three action alternatives. Of these alternatives, the No-action Alternative
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is mutually exclusive with the others, but the action alternatives are not mutually exclusive with
each other.

ALTERNATIVE 2A: NO-ACTION ALTERNATIVE

This alternative would retain the existing EFH description and geographic distribution for
Chinook salmon. As such, the EFH description for Chinook salmon would not be based on the
best scientific information available and would, therefore, not meet the purpose and need for the
action.

Effects on Habitat

The No-action Alternative would maintain the existing designations of EFH for Chinook salmon
and would not designate those new areas that, based on new information, are currently occupied
by Chinook salmon. Actions that adversely affect habitat in those areas would not go through the
EFH consultation process and NMFS would not provide the Federal agency with EFH
Conservation Recommendations to avoid, minimize, mitigate, or otherwise offset the adverse
effects. As such, actions in these areas would likely continue to affect habitat at their current
levels.

Effects on Fish Resources

The No-action Alternative would maintain the existing designations of EFH for Chinook salmon
and would not designate those new areas that, based on new information, are currently occupied
by Chinook salmon and meet the description of EFH in the FMP. Actions that adversely affect
habitat in those areas would not go through the EFH consultation process and NMFS would not
provide the Federal agency with EFH Conservation Recommendations to avoid, minimize,
mitigate, or otherwise offset the adverse effects. Adverse effects to habitat could result in
reduced productivity for salmon and other fish resources. Under the No-Action Alternative,
however, effects to fish resources would likely continue at current levels.

Effects on Protected Resources

The No-action Alternative would maintain the existing designations of EFH for Chinook salmon
and would not designate those new areas that, based on new information, are currently occupied
by Chinook salmon. Actions that adversely affect habitat in those areas would not go through
the EFH consultation process and NMFS would not provide the Federal agency with EFH
Conservation Recommendations to avoid, minimize, mitigate, or otherwise offset the adverse
effects. Adverse effects to Chinook salmon habitat could result in adverse effects to protected
resources that share that habitat, and to protected resources that prey on salmon, such as marine
mammals and seabirds. Under the No-action Alternative, however, effects to protected resources
would likely continue to affect protected resources at current levels.

Effects on Socioeconomics

The No-action Alternative would maintain the existing designations of EFH for Chinook salmon
and the EFH consultation requirements would not change, and effects to fishery-dependent
communities from Chinook salmon productivity affected by EFH designations would also not
change. Therefore, the socioeconomic effects of EFH designation in these areas would likely
continue at their current levels.
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ALTERNATIVE 2B: DESIGNATE FIVE ADDITIONAL HYDROLOGIC UNITS AS CHINOOK

SALMON EFH AND REMOVE ONE (PREFERRED)

This alternative would expand the designation of EFH for Chinook salmon into five 4™ field HUs
that are currently not designated as EFH, and would eliminate one HU from EFH for Chinook
salmon.

Effects on Habitat

This alternative could have positive effects on habitat. It would expand the current designation of
EFH for Chinook salmon into some areas that, based on new information, meet the description of
EFH in the FMP. Actions in those areas that may adversely affect EFH would require
consultation with NMFS, and could result in EFH Conservation Recommendations to the Federal
agency to avoid, minimize, mitigate, or otherwise offset any adverse effects. The
recommendations, if implemented, would promote the conservation of the aquatic habitats in
these areas. However, the newly designated areas would be relatively small when compared to
the overall geographic extent of salmon EFH. In addition, these HUs are either designated as
critical habitat for, or are occupied, at least seasonally, by ESA-listed salmon. Tomales-Drakes
Bay is designated as critical habitat for Central California steelhead; the Palouse is occupied by
Snake River fall-run Chinook salmon; the lower reaches of the Chelan River are occupied by
Upper Columbia spring-run Chinook salmon and Upper Columbia steelhead; and the Lower
North Fork Clearwater is occupied by Snake River fall Chinook salmon and Snake River
steelhead. The habitat needs of Chinook salmon are the same, or very similar to those of the
ESA-listed species of salmon in these HUs, and the protections to the salmon habitat afforded by
the ESA could provide sufficient protection to salmon habitat. Therefore, while designating
EFH might produce some positive effects on aquatic habitat, including the habitat of species not
managed by the Council, the magnitude of those effects is expected to be minimal.

Effects on Fish Resources

This alternative could have positive effects on fish resources. It would expand the current
designation of EFH for Chinook salmon into some areas that, based on new information, meet
the description of EFH in the FMP. Actions in those areas that may adversely affect EFH would
require consultation with NMFS, and could result in EFH Conservation Recommendations to the
Federal agency to avoid, minimize, mitigate, or otherwise offset any adverse effects to EFH.
The recommendations, if implemented, would promote the conservation of the aquatic habitats in
these areas and, therefore, the fish resources that rely on those habitats. However, the newly
designated areas would be relatively small when compared to the overall geographic extent of
salmon EFH. In addition, these HUs are either designated as critical habitat for, or are occupied,
at least seasonally, by ESA-listed salmon. Tomales-Drakes Bay is designated as critical habitat
for Central California steelhead; the Palouse is occupied by Snake River fall-run Chinook
salmon; the lower reaches of the Chelan River are occupied by Upper Columbia spring-run
Chinook salmon and Upper Columbia steelhead; and the Lower North Fork Clearwater is
occupied by Snake River fall Chinook salmon and Snake River steelhead. The habitat needs of
Chinook salmon are the same as, or similar to, the ESA-listed species of salmon in these HUs,
and the protections to the salmon habitat afforded by the ESA could provide sufficient protection
to salmon habitat. Therefore, while designating EFH might produce some positive effects on
aquatic habitat and the productivity of fish resources, including non-salmon species, that rely on
those habitats, the magnitude of those effects is expected to be minimal.
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Effects on Protected Resources

This alternative could have positive effects on protected resources. It would expand the current
designation of EFH for Chinook salmon into some areas that, based on new information, meet
the description of EFH in the FMP. Actions in those areas that may adversely affect EFH would
require consultation with NMFS, and could result in EFH Conservation Recommendations the
Federal agency to avoid, minimize, mitigate, or otherwise offset any adverse effects. The
recommendations, if implemented, would promote the conservation of the aquatic habitats in
these areas and, therefore, the protected resources that rely on those habitats. However, the
newly designated areas would be relatively small when compared to the overall geographic
extent of salmon EFH. In addition, these HUs are either designated as critical habitat for, or are
occupied, at least seasonally, by ESA-listed salmon. Tomales-Drakes Bay is designated as
critical habitat for Central California steelhead; the Palouse is occupied by Snake River fall-run
Chinook salmon; the lower reaches of the Chelan River are occupied by Upper Columbia spring-
run Chinook salmon and Upper Columbia steelhead; and the Lower North Fork Clearwater is
occupied by Snake River fall Chinook salmon and Snake River steelhead. The habitat needs of
Chinook salmon are the same as, or very similar to, those of the ESA-listed species of salmon in
these HUs, and the protections to the salmon habitat afforded by the ESA could provide
sufficient protection to salmon habitat. Therefore, while designating EFH might produce some
positive effects on aquatic habitat and the protected resources, including non-salmon species, that
rely on those habitats, or that prey on salmon, the magnitude of those effects is expected to be
minimal.

Effects on Socioeconomics

This alternative could expand the geographic extent of EFH and could, therefore, trigger an
unknown increase in the number of EFH consultations on Federal actions that may adversely
affect EFH. These additional consultations would not otherwise be required if EFH were not
expanded. The additional consultation requirement could negatively, but no more than
minimally, affect the costs and timelines of permitting for projects that may adversely affect
EFH in these new areas because EFH consultation can be combined with other environmental
processes, such as NEPA and ESA Section 7 consultation. Effects to fishery-dependent
communities from Chinook salmon productivity affected by EFH designations could be positive,
but such effects would be expected to be minimal.

ALTERNATIVE 2C: DESIGNATE THE MAINSTEM COLUMBIA RIVER AND SIDE

CHANNELS AS EFH FOR CHINOOK SALMON

This alternative would designate EFH for Chinook salmon in the mainstem Columbia River of
the Middle Columbia-Lake Wallula 4th field HU, and the lower reaches of the perennial
tributaries flowing into that HU. This entire HU is currently designated as EFH for Chinook
salmon. When this alternative was being developed, it was thought that only the mainstem
Columbia River and the lower reaches of the tributaries were occupied by Chinook salmon other
than spring-run fish. However, Streamnet (2012a) shows that at least two of the tributaries of
this HU are used by fall-fun Chinook salmon for spawning, rearing, or migration. Therefore,
limiting EFH to just the mainstem Columbia and lower reaches of the tributaries would not be
using the best information available and would, therefore, not meet the purpose and need of the
action.
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Effects on Habitat

This alternative could have negative effects on habitat. It would expand the current designation
of EFH for Chinook salmon in this HU to the mainstem Columbia River and lower reaches of the
tributaries. The areas of the HU above the lower reaches of the perennial tributaries would lose
the protections afforded by EFH designation and Federal actions occurring in those areas would
no longer require EFH consultation, unless the effects of that action extended to the sections
designated as EFH. The loss of EFH designation in parts of this HU would mean that habitats in
those areas would receive less protection than they currently receive. As a result, the aquatic
habitats in this HU could be negatively affected. However, this HU is occupied by the Middle-
Columbia steelhead ESU, which is listed as “threatened” under the ESA, and some of the
tributaries have been designated as critical habitat. Consultation under the ESA is required for
any action that may adversely affect ESA-listed species or their critical habitat and is expected to
provide equal or greater protection to the aquatic habitats and the fish resources that rely on them
than would designation as EFH. Therefore, the potential effects on habitat, including the habitats
of species not managed under the MSA, are not expected to be significant.

Effects on Fish Resources

This alternative could have negative effects on fish resources. It would limit the extent of EFH
for Chinook in this HU to the mainstem Columbia River and lower reaches of the tributaries.
The areas of the HU above the lower reaches of the perennial tributaries would lose the
protections afforded by EFH designation and Federal actions occurring in those areas would no
longer require EFH consultation unless the effects of that action extended to the downstream
areas designated as EFH. The loss of EFH designation in parts of this HU would mean that
habitats in those areas lose the EFH protections that they currently receive. As a result, the
aquatic habitats in this HU and the fish resources that rely on them, could be negatively affected.
However, this HU is occupied by the Middle-Columbia steelhead ESU, which is listed as
“threatened” under the ESA, and some of the tributaries have been designated as critical habitat.
Consultation under the ESA is required for any action that may adversely affect ESA-listed
species or their critical habitat and is expected to provide equal or greater protection to the
aquatic habitats and the fish resources that rely on them than would designation as EFH.
Therefore, the potential negative effects of this alternative on the productivity of fish resources,
including non-salmon species, are not expected to be significant.

Effects on Protected Resources

This alternative could have negative effects on protected resources. It would limit the extent of
EFH for Chinook salmon in this HU to the mainstem Columbia River and lower reaches of the
tributaries. The areas of the HU above the lower reaches of the perennial tributaries would lose
the protections afforded by EFH designation and Federal actions occurring in those areas would
no longer require EFH consultation, unless the effects of that action extended to the sections
designated as EFH. The loss of EFH designation in parts of this HU would mean that habitats in
those areas would receive less protection than they currently receive. As a result, the aquatic
habitats in this HU and the protected resources that rely on them, would be negatively affected.
However, this HU is occupied by the Middle-Columbia steelhead ESU, which is listed as
“threatened” under the ESA, and some of the tributaries have been designated as critical habitat.
Consultation under the ESA is required for any action that may adversely affect ESA-listed
species or their critical habitat, and is expected to provide equal or greater protection to the
aquatic habitats and the fish resources that rely on those habitats, or that prey on affected salmon,
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than would designation as EFH. Therefore, the potential negative effects on protected resources,
including non-salmon species, are not expected to be significant.

Effects on Socioeconomics

This alternative would reduce the geographic extent of EFH and would, therefore, trigger an
unknown decrease in the number of EFH consultations on Federal actions that may adversely
affect EFH. These actions would require consultations if the extent of EFH were not reduced by
this alternative. The reduced consultation requirement could positively, but no more than
minimally, affect the costs and timelines of permitting for projects that may adversely affect
EFH in these new areas, because those actions would likely require ESA consultation for
Middle-Columbia steelhead, regardless of the EFH designations. Effects to fishery-dependent
communities from Chinook salmon productivity affected under this alternative could be
negative, but such effects would be expected to be minimal.

ALTERNATIVE 2D: UPDATE EFH DESIGNATIONS AND MAPS TO BE CONSISTENT
WITH THE NEW (REORGANIZED) USGS CENTRAL CALIFORNIA VALLEY 4TH FIELD

HYDROLOGIC UNITS (PREFERRED)
This alternative would update the EFH designations to reflect recent changes to the USGS
California Central Valley and coast 4" field HUS.

Effects on Habitat

This alternative could have positive effects on habitat resources. Most of the revised USGS
watershed boundaries resulted in larger, consolidated HUs. As a result, using the updated USGS
data would expand EFH designations into some areas that were not previously designated as
EFH. Actions in those areas that may adversely affect EFH would require consultation with
NMFS, and could result in EFH Conservation Recommendations to the Federal agency to avoid,
minimize, mitigate, or otherwise offset any adverse effects to EFH. The recommendations, if
implemented, would promote the conservation of the aquatic habitats in these areas. However,
much of the new area encompassed by the revised HUs is above impassable dams, and therefore
would be excluded from EFH on that basis. In addition, all but the lower reaches of western
tributaries to the San Joaquin River would be excluded because of a lack of current or historical
salmon distribution. Therefore, because the changes to the spatial extent of EFH in the Central
Valley and coast are minimal, the corresponding positive effects from expansion of EFH on
habitat, including the habitat of species not managed under the MSA, are not expected to be
significant.

Effects on Fish Resources

This alternative could have positive effects on fish resources. Most of the revised USGS
watershed boundaries resulted in larger, consolidated HUs. As a result, using the updated USGS
data would expand EFH designations into some areas that were not previously designated as
EFH. Actions in those areas that may adversely affect EFH would require consultation with
NMFS, and could result in EFH Conservation Recommendations to the Federal agency to avoid,
minimize, mitigate, or otherwise offset any adverse effects to EFH. The recommendations, if
implemented, would promote the conservation of the aquatic habitats in these areas and,
therefore, the productivity of fish resources that rely on those habitats. However, much of the
new area encompassed by the revised HUs is above impassable dams, and therefore would be
excluded from EFH on that basis. In addition, all but the lower reaches of western tributaries to
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the San Joaquin River would be excluded because of a lack of current or historical salmon
distribution. Therefore, because the changes to the spatial extent of EFH in the Central Valley
and coast are minimal, the corresponding positive effects from expansion of EFH on fish
resources, including non-salmon species, are not expected to be significant.

Effects on Protected Resources

This alternative could have positive effects on protected resources. Most of the revised USGS
watershed boundaries resulted in larger, consolidated HUs. As a result, using the updated USGS
data would expand EFH designations into some areas that were not previously designated as
EFH. Actions in those areas that may adversely affect EFH would require consultation with
NMFS, and could result in EFH Conservation Recommendations to the Federal agency to avoid,
minimize, mitigate, or otherwise offset any adverse effects to EFH. The recommendations, if
implemented, would promote the conservation of the aquatic habitats in these areas and,
therefore, the protected resources that rely on those habitats or that prey on affected salmon
stocks. However, much of the new area encompassed by the revised HUs is above impassable
dams, and therefore would be excluded from EFH on that basis. In addition, all but the lower
reaches of western tributaries to the San Joaquin River would be excluded because of a lack of
current or historical salmon distribution. Therefore, because the changes to the spatial extent of
EFH in the Central Valley and coast are minimal, the corresponding positive effects from
expansion of EFH on protected resources, including non-salmon species, are not expected to be
significant.

Effects on Socioeconomics

This alternative could expand the geographic extent of EFH and could, therefore, trigger an
unquantifiable increase in the number of EFH consultations on Federal actions that may
adversely affect EFH. These additional consultations would not otherwise be required if EFH
were not expanded. The additional consultation requirement could negatively, but no more than
minimally, affect the costs and timelines of permitting for projects that may adversely affect
EFH in these new areas because the changes to the spatial extent of EFH in the Central Valley
and coast would be minimal and EFH consultation can be combined with other environmental
processes, such as NEPA. Effects to fishery-dependent communities from salmon productivity
affected by EFH consultations could be positive, but such effects would be expected to be
minimal.

4.3 COHO SALMON FRESHWATER EFH

There are three alternatives under consideration for coho salmon freshwater EFH, the No-action
Alternative and two action alternatives. The No-action Alternative is mutually exclusive with
the action alternatives, but the action alternatives are not mutually exclusive of each other.

ALTERNATIVE 3A: NO-ACTION ALTERNATIVE

This alternative would retain the existing EFH description and geographic distribution for coho
salmon. As such, the EFH description for coho salmon would not be based on the best scientific
information available and would, therefore, not meet the purpose and need for the action.

Effects on Habitat

The No-action Alternative would maintain the existing designations of EFH for coho salmon and

would not designate those new areas that, based on new information, are currently occupied by
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coho salmon. Actions that adversely affect habitat in those areas would not go through the EFH
consultation process and NMFS would not provide the Federal agency with EFH Conservation
Recommendations to avoid, minimize, mitigate, or otherwise offset the adverse effects. It would
also not remove EFH designation from areas that do not meet the description of EFH. Actions
that adversely affect EFH in these areas would still be required to go through the consultation
process and NMFS would continue to provide the Federal agency with EFH Conservation
Recommendations. As such, actions in these areas would likely continue to affect habitat at their
current levels.

Effects on Fish Resources

The No-action Alternative would maintain the existing designations of EFH for coho salmon and
would not designate those new areas that, based on new information, are currently occupied by
coho salmon and meet the description of EFH in the FMP. Actions that adversely affect habitat
in those areas would not go through the EFH consultation process and NMFS would not provide
the Federal agency with EFH Conservation Recommendations to avoid, minimize, mitigate, or
otherwise offset the adverse effects. Adverse effects to habitat could result in reduced
productivity for salmon and other fish resources. It would also not remove EFH designation
from areas that do not meet the description of EFH. Actions that adversely affect EFH in these
areas would still be required to go through the consultation process and NMFS would continue to
provide the Federal agency with EFH Conservation Recommendations. As such, actions in these
areas would likely continue to affect the aquatic habitats and the fish resources, including non-
salmonids that rely on them at their current levels.

Effects on Protected Resources

The No-action Alternative would maintain the existing designations of EFH for coho salmon and
would not designate those new areas that, based on new information, are currently occupied by
coho salmon. Actions that adversely affect habitat in those areas would not go through the EFH
consultation process and NMFS would not provide the Federal agency with EFH Conservation
Recommendations to avoid, minimize, mitigate, or otherwise offset the adverse effects. Adverse
effects to salmon habitat could result in adverse effects to protected resources that share that
habitat, and to protected resources that prey on salmon, such as marine mammals and seabirds.
It would also not remove EFH designation from areas that do not meet the description of EFH.
Actions that adversely affect EFH in these areas would still be required to go through the
consultation process and NMFS would continue to provide the Federal agency with EFH
Conservation Recommendations. As such, actions in these areas would likely continue to affect
protected resources at their current levels.

Effects on Socioeconomics

The No-action Alternative would maintain the existing designations of EFH for coho salmon and
the EFH consultation requirements would not change; effects to fishery-dependent communities
from affected salmon productivity would also not change under the No-action Alternative.
Therefore, the socioeconomic effects of EFH designation in these areas would likely continue at
their current levels.

ALTERNATIVE 3B: ADD FIVE HUS AS COHO SALMON EFH (PREFERRED)
This alternative would designate five additional 4™ field HUs as EFH for coho salmon.
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Effects on Habitat

This alternative could have positive effects on habitat. It would expand the current designation
of EFH for coho salmon into some areas that, based on new information, meet the description of
EFH in the FMP. However, the aquatic habitats in these 4™ field HUs are already designated as
EFH for Chinook salmon, and because the habitat needs of coho salmon are very similar to those
of Chinook salmon, designation as coho salmon EFH would no more than minimally alter the
effect of existing EFH protections. As a result, the positive effects on habitat, including the
habitat of species not managed under the MSA, are not expected to be significant.

Effects on Fish Resources

This alternative could have positive effects on fish resources. It would expand the current
designation of EFH for coho salmon into some areas that, based on new information, meet the
description of EFH in the FMP. However, the aquatic habitats in these 4™ field HUs are already
designated as EFH for Chinook salmon, and because the habitat needs of coho salmon are very
similar to those of Chinook salmon, designation as coho salmon EFH would no more than
minimally alter the effects of existing EFH protections on the productivity of fish resources. As
a result, the positive effects on aquatic habitat, and therefore on the fish resources that rely on
that habitat, are expected to be minimal.

Effects on Protected Resources

This alternative could have positive effects on protected resources. It would expand the current
designation of EFH for coho salmon into some areas that, based on new information, meet the
description of EFH in the FMP. However, the aquatic habitats in these 4™ field HUs are already
designated as EFH for Chinook salmon. Because the habitat needs of coho salmon are very
similar to those of Chinook salmon, designation as coho salmon EFH would no more than
minimally alter the effects of existing EFH protections. As a result, the positive effects of this
alternative on aquatic habitat, and therefore on the protected resources that rely on that habitat, or
that prey on affected salmon stocks, are expected to be minimal.

Effects on Socioeconomics

This alternative could expand the geographic extent of coho salmon EFH. However, these five
HUs are currently designated as EFH for Chinook salmon and actions in these areas are already
subject to the EFHP consultation requirement. Therefore, this alternative is unlikely to trigger
any additional EFH consultations. In addition, because the habitat requirements of coho salmon
are similar to those of Chinook salmon, EFH consultations in these areas are not likely to result
in any additional EFH Conservation Recommendations from NMFS. Fishery-dependent
communities would likely have little effect from this alternative due to the minimal affect to fish
resources. As a result, there would be no discernible socioeconomic effects from this alternative.

ALTERNATIVE 3C: REMOVE COHO SALMON EFH FrROM ONE HU: 18060006
(CENTRAL CALIFORNIA COAST) (PREFERRED)

This alternative would eliminate the coho salmon EFH designation from the Central California
Coast HU (18060006).

Effects on Habitat
This alternative would remove the habitat protections afforded by EFH designation for this HU.
However, this HU is designated as critical habitat for South-Central California Coast steelhead
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(O. mykiss), and the habitat protections afforded by critical habitat designation would remain in
effect. Because the habitats used by coho salmon and steelhead are similar, the mandatory
measures to protect steelhead critical habitat would likely provide similar protection to the
aquatic habitats in this HU. Therefore, while the loss of coho salmon EFH designation in this
HU might produce some negative effects on aquatic habitats, including the habitats of species
not managed under the MSA, the magnitude of those effects is expected to be minimal.

Effects on Fish Resources

This alternative would remove the habitat protections afforded by EFH designation for this HU.
However, this HU is designated as critical habitat for ESA-listed South-Central California Coast
steelhead (O. mykiss) (50 CFR 226.211), and the mandatory habitat protections afforded by
critical habitat designation would remain in effect. Because the habitats used by coho salmon
and steelhead are similar, the mandatory measures to protect steelhead critical habitat would
likely provide similar protection to the habitats used by fish resources in this HU. Therefore,
while the loss of coho salmon EFH designation in this HU might produce some negative effects
on aquatic habitats and the fish resources, including non-salmon species that rely on those
habitats, the magnitude of those effects is expected to be minimal. There would be no expected
effects on coho salmon stocks, as coho do not occupy the Central California Coast HU.

Effects on Protected Resources

This alternative would remove the habitat protections afforded by EFH designation for this HU.
However, this HU is designated as critical habitat for South-Central California Coast steelhead,
and the habitat protections afforded by critical habitat designation would remain in effect.
Because the habitats used by coho salmon and steelhead are similar, the mandatory measures to
protect steelhead critical habitat will likely provide similar protection to the habitats used by
protected resources in this HU. For this reason, effects on aquatic habitats and the protected
resources, including non-salmon species that rely on those habitats, are expected to be minimal.
There would be no expected effects on protected resources that prey on salmon, e.g., marine
mammals and seabirds, from this alternative, as coho salmon do not occupy this HU.

Effects on Socioeconomics

This alternative could have some positive socioeconomic effects because EFH consultations
would no longer be required in this HU. The benefits include reduced permitting costs and
timelines for projects in this HU that would otherwise adversely affect EFH compared to the No-
action Alternative. The extent of these benefits would depend on future activities in the area and
are impossible to estimate at this time, but are expected to be minimal and insignificant because
of the overlap with ESA consultations on South-Central California Coast steelhead. There would
be no expected effects on fishery dependent communities from this alternative, as coho salmon
do not occupy this HU.

4.4 PUGET SOUND PINK SALMON FRESHWATER EFH

The two alternatives under consideration for PS pink salmon freshwater EFH are mutually
exclusive.

ALTERNATIVE 4A: NO-ACTION ALTERNATIVE

This alternative would retain the existing EFH descriptions and geographic distribution for PS

pink salmon. As such, the EFH description for PS pink salmon would not be based on the best
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scientific information available and would, therefore, not meet the purpose and need for the
action.

Effects on Habitat

The No-action Alternative would maintain the existing designations of EFH for PS pink salmon
and would not designate those 4th field HUs that, based on new information, are currently
occupied by PS pink salmon and meet the description of EFH in the FMP. However, the aquatic
habitats in these 4™ field HUs are already designated as EFH for both Chinook salmon and coho
salmon. Because the habitat needs of PS pink salmon are similar to those of these other species,
the addition of PS pink salmon EFH would not alter the effect of the existing EFH protections.
Therefore, there would be no significant beneficial or adverse effects on habitat from this No-
action Alternative.

Effects on Fish Resources

The No-action Alternative would maintain the existing designations of EFH for PS pink salmon
and would not designate those new areas that, based on new information, are currently occupied
by PS pink salmon and meet the description of EFH in the FMP. However, the aquatic habitats
in these 4™ field HUs are already designated as EFH for both Chinook salmon and coho salmon.
Because the habitat needs of PS pink salmon are very similar to those of these other species, the
addition of PS pink salmon EFH would not alter the effect of the existing EFH protections.
Therefore, there would be no significant beneficial or adverse effects on aquatic habitats and the
fish resources, including non-salmonid species, that use them from, this No-action Alternative

Effects on Protected Resources

The No-action Alternative would maintain the existing designations of EFH for Chinook salmon
and would not designate those new areas that, based on new information, are currently occupied
by PS pink salmon and meet the description of EFH in the FMP. However, the aquatic habitats
in these 4™ field HUs are already designated as EFH for both Chinook salmon and coho salmon.
Because the habitat needs of PS pink salmon are very similar to those of these other species, the
addition of PS pink salmon EFH would not alter the effect of the existing EFH protections.
Therefore, there would be no significant beneficial or adverse effects on habitat and the protected
resources, including non-salmonid species, that use them, from this No-action Alternative

Effects on Socioeconomics

The No-action Alternative would maintain the existing designations of EFH for PS pink salmon
and the EFH consultation requirements would not change, and effects to fishery-dependent
communities would also not change. Therefore, the socioeconomic effects of EFH designation
in these areas would likely continue at their current levels.

ALTERNATIVE 4B: DESIGNATE HU 17110013 (DuwAMiIsH) AND HU 17110017

(SKOKOMISH) AS PUGET SOUND PINK SALMON EFH (PREFERRED)
This alternative would expand the designation of PS pink salmon EFH to include HU 17110013
(Duwamish) and HU 17110017 (Skokomish).

Effects on Habitat

This alternative could have positive effects on habitat. It would expand the current designation

of EFH for PS pink salmon into some areas that, based on new information, meet the description

of EFH in the FMP. However, the aquatic habitat in the Duwamish and Skokomish HUs is
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already designated as EFH for Chinook salmon and coho salmon, and because the basic habitat
needs of PS pink salmon are similar to those of these other salmon species, designation as PS
pink salmon EFH would no more than minimally alter the existing EFH protections. Therefore,
while this alternative could produce positive effects on habitat, including the habitat of species
not managed under the MSA, the magnitude of those effects is expected to be minimal.

Effects on Fish Resources

This alternative could have positive effects on fish resources. It would expand the current
designation of EFH for PS pink salmon into some areas that, based on new information, meet the
description of EFH in the FMP. However, the aquatic habitat in these two HUs is already
designated as EFH for Chinook salmon and coho salmon. Because the basic habitat needs of PS
pink salmon are similar to those of these other species, designation as PS pink salmon EFH
would not significantly alter the existing EFH protections. Therefore, while this alternative
would produce some positive effects on aquatic habitat and the fish resources, including non-
salmon species, that rely on those habitats, the magnitude of those effects is expected to be
minimal.

Effects on Protected Resources

This alternative could have positive effects on protected resources. It would expand the current
designation of EFH for PS pink salmon into some areas that, based on new information, meet the
description of EFH in the FMP. Because the basic habitat needs of PS pink salmon are similar to
those of other FMP species, designation of PS pink salmon EFH would not significantly alter the
existing EFH protections. Therefore, while this alternative could produce positive effects on
aquatic habitat and the protected resources, including non-salmon species that rely on those
habitats, and those that prey on salmon, the magnitude of those effects is expected to be minimal.

Effects on Socioeconomics

This alternative would expand the geographic extent of PS pink salmon EFH. However, these
HUs are currently designated as EFH for Chinook salmon and coho salmon and actions in these
HUs are already subject to the EFH consultation requirement. Therefore, this alternative is
unlikely to trigger any additional EFH consultations. In addition, because the habitat
requirements of PS pink salmon are similar to those of Chinook salmon and coho salmon, EFH
consultations in these areas are not likely to result in any additional EFH Conservation
Recommendations from NMFS. This alternative would likely not affect fishery-dependent
communities. As a result, there would be no discernible socioeconomic effects from this
alternative.

4.5 CONSIDERATION OF ESA SECTION 10(J) EXPERIMENTAL
POPULATIONS WHEN DESIGNATING EFH

As described in Chapter 4, the designation of EFH can, in some cases, complicate efforts to
reintroduce salmon, as experimental populations under Section 10(j) of the ESA, into historically
occupied habitats. This set of alternatives addresses the consideration of these experimental
populations when designating EFH. The two mutually exclusive alternatives are: 5A: No-
action Alternative and 5B (preferred): Amend Appendix A to clarify that efforts to reintroduce
Pacific salmon as an experimental population into historically occupied habitats under section
10(j) of the ESA will be considered when designating EFH.
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Restoring ESA-listed salmon populations into historically occupied habitats benefits the species
being restored by expanding their geographic range. In addition, protected resources and habitat,
both aquatic and terrestrial, and other fish resources would benefit from the marine-derived
nutrients contained in the carcasses of the returning salmon from the experimental population.
However, these benefits would result directly from the 10(j) process, not from the EFH
designation process. These resources will not be affected by either of these alternatives because
they change neither regulations nor policy. Rather, they simply address the consideration of
experimental populations under Section 10(j) of the ESA when designating EFH to better
integrate the two processes. As such, the selection of either of these two alternatives would not
have any effect on fish resources, protected resources, habitat, or socioeconomics.

4.6 IMPASSABLE DAMS

There are four alternatives under consideration for impassable dams that form the upstream
extent of salmon EFH: the No-action Alternative and three action alternatives. The No-action
Alternative is mutually exclusive with the others, and Alternative 6C is mutually exclusive with
Alternative 6D.

Alternative 6A: No-action Alternative

This alternative would maintain the existing list of dams that represent the upstream extent of
EFH. As such, the EFH descriptions for Chinook salmon and coho salmon would not be based
on the best information available and would, therefore, not meet the purpose and need for the
action.

Effects on Habitat

The No-action Alternative would maintain the existing list of dams that represent the upstream
extent of EFH. It would not correct errors on the list, such as mistakenly omitted or misnamed
dams, would not update the list of dams using the revised USGS 4™ field HU names, boundaries,
and codes would not update the list using the current or revised criteria, would not evaluate
additional dams using the current or revised criteria, and would not consider ESA section 10(j)
populations when evaluating those dams. As such, the extent of EFH above dams designated as
the upstream extent of EFH would not change, and the requirement to consult on actions that
may adversely affect aquatic habitat in those areas would not change. Therefore, actions in these
areas would likely continue to affect aquatic habitats, including the habitats of species not
managed under the MSA that rely on them, at current levels.

Effects on Fish Resources
The No-action Alternative would maintain the existing list of dams that represent the upstream
extent of EFH. It would not correct errors on the list, such as mistakenly omitted or misnamed
dams, would not update to the list of dams using the revised USGS 4™ field HU names,
boundaries, and codes, would not update the list using the current or revised criteria, would not
evaluate additional dams using the current or revised criteria, and would not consider ESA
section 10(j) populations when evaluating those dams. As such, the extent of EFH above dams
designated as the upstream extent of EFH would not change, and the requirement to consult on
actions that may adversely affect fish habitat in those areas would not change. Therefore, actions
in these areas would likely continue to affect aquatic habitats and the fish resources, including
non-salmonids, that rely on them at current levels.
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Effects on Protected Resources

The No-action Alternative would maintain the existing list of dams that represent the upstream
extent of EFH. It would not correct errors on the list, such as mistakenly omitted or misnamed
dams, would not update the list of dams using the revised USGS 4™ field HU names, boundaries,
and codes, would not update the list using the current or revised criteria, would not evaluate
additional dams using the current or revised criteria, and would not consider ESA section 10(j)
populations when evaluating those dams. As such, the extent of EFH above dams designated as
the upstream extent of EFH would not change, and the requirement to consult on actions that
may adversely affect aquatic habitat in those areas would not change. Therefore, actions in these
areas would likely continue to affect aquatic habitats and the protected resources, including non-
salmonids, that rely on them, or that prey on salmon, at current levels.

Effects on Socioeconomics

The No-action Alternative would not alter the dams designated as the upstream extent of EFH
and would therefore not alter the EFH consultation requirements in the area above these dams.
This No-action Alternative would likely not affect fishery-dependent communities. Therefore,
the socioeconomic effects of EFH designation in these areas would likely continue at their
current levels.

ALTERNATIVE 6B: UPDATE AND CORRECT THE LIST OF IMPASSABLE DAMS

(PREFERRED)

This alternative would make necessary updates to the list of impassable dams including adding
erroneously omitted dams, correcting misnamed dams, and removing dams from the list that are
no longer impassable to salmon. Some of the updates under this alternative are based on an
evaluation of impassable dams (50 CFR 600.412) using criteria 1 and 2 included within the 1999
Appendix A for identifying artificial barriers that mark the upstream extent of EFH. Other
updates are associated with Alternative 2D, which associate the revised USGS 4™ field HU
names, boundaries, and codes with the impassable dams in these areas. Potential changes based
on criteria 3 and 4 in the 1999 Appendix A, some of which required a thorough evaluation of
new information, are addressed in Alternatives 6C and 6D below. Some of the updates under
this alternative would expand the designation of EFH for Chinook and coho salmon into areas
that are currently not designated as EFH.

Effects on Habitat

This alternative could have positive effects on habitat resources. It would correct errors and
update the list of impassable dams marking the upstream extent of EFH using updated
information. The updated and more accurate information should help avoid confusion regarding
where EFH consultations are required. In some cases, it would also expand the current
designation of EFH for Chinook and coho salmon into some areas that, based on new
information, meet the description of EFH in the FMP. Actions in those areas that may adversely
affect EFH would require consultation with NMFS, and could result in EFH Conservation
Recommendations to the Federal agency to avoid, minimize, mitigate, or otherwise offset any
adverse effects to EFH. The recommendations, if implemented, would promote the conservation
of the aquatic habitats in these areas, including the habitats used by species that are not managed
under the MSA. However, because the newly designated areas would be relatively small when
compared to the overall geographic extent of salmon EFH, the positive effects of this alternative
on habitat are not expected to be significant.
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Effects on Fish Resources

This alternative could have positive effects on productivity of fish resources. It would correct
errors and update the list of impassable dams marking the upstream extent of EFH using updated
information. The updated and more accurate information should help avoid confusion regarding
where EFH consultations are required. In some cases, it would also expand the current
designation of EFH for Chinook and coho salmon into some areas that, based on new
information, meet the description of EFH in the FMP. Actions in those areas that may adversely
affect EFH would require consultation with NMFS, and could result in EFH Conservation
Recommendations to the Federal agency to avoid, minimize, mitigate, or otherwise offset any
adverse effects to EFH. The recommendations, if implemented, would promote the conservation
of the aquatic habitats in these areas and, therefore, the fish resources, including non-salmon
species that rely on those habitats. However, because the newly designated areas would be
relatively small when compared to the overall geographic extent of salmon EFH, the positive
effects of this alternative on fish resources is not expected to be significant.

Effects on Protected Resources

This alternative could have positive effects on protected resources. It would correct errors and
update the list of impassable dams marking the upstream extent of EFH using updated
information. The updated and more accurate information should help avoid confusion regarding
where EFH consultations are required. In some cases, it would also expand the current
designation of EFH for Chinook and coho salmon into some areas that, based on new
information, meet the description of EFH in the FMP. Actions in those areas that may adversely
affect EFH would require consultation with NMFS, and could result in EFH Conservation
Recommendations to the Federal agency to avoid, minimize, mitigate, or otherwise offset any
adverse effects to EFH. The recommendations, if implemented, would promote the conservation
of the aquatic habitats in these areas and, therefore, the protected resources that rely on those
habitats, and protected resources that prey on affected salmon (e.g., marine mammals and
seabirds). However, because the newly designated areas would be relatively small when
compared to the overall geographic extent of salmon EFH, the positive effects of this alternative
on protected resources, including those that prey on salmon, are not expected to be significant.

Effects on Socioeconomics

This alternative could expand the geographic extent of EFH and could, therefore, trigger an
unknown increase in the number of EFH consultations on Federal actions that may adversely
affect EFH. These additional consultations would not otherwise be required if EFH were not
expanded. The additional consultation requirement could negatively, but no more than
minimally, affect the costs and timelines of permitting for projects that may adversely affect
EFH in these new areas because EFH consultation can be combined with other environmental
processes, such as NEPA. The positive effects of this alternative on fish resources could have a
minimally positive effect to fishery-dependent communities.

ALTERNATIVE 6C: REVISE THE CRITERIA FOR DESIGNATING A DAM AS THE
UPSTREAM EXTENT OF EFH AND UPDATE THE LIST BASED ON THE NEW CRITERIA

AND NEW INFORMATION

This alternative would revise the criteria to provide clearer guidance on determining when a dam

should mark the upstream extent of EFH, and then evaluate new information using those criteria.

In some of the options under this alternative, using the revised criteria and new information
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would result in changes to the upstream extent of EFH (as noted in Table 2-3) and would expand
the current designation of EFH for Chinook and coho salmon into some areas that, based on new
information, meet the description of EFH in the FMP. For instance, some dams would be
removed from the list of dams marking the upstream extent of EFH because they have fish
passage in the planning or construction phase (Cle Elum Dam, Iron Gate Dam) and/or because
the habitat above the dam has been determined to be necessary for the long-term survival of the
species and sustainability of the fishery (Iron Gate Dam, Keswick Dam). This alternative would
also result in some dams being added to that list, such as McKay Dam on McKay Creek,
Emigrant Dam in the Middle Rogue, and those newly identified dams in the Central Valley
resulting from the updates made to the USGS HU data. However, there would be a relatively
modest overall expansion in salmon EFH associated with this alternative. Moreover, the dams
marking the upstream extent of EFH, and the EFH designations themselves, would be based on
the best available scientific information, consistent with the purpose and need for the proposed
action.

Effects on Habitat

This alternative could have positive effects on habitat resources. It would expand the current
designation of EFH for Chinook and coho salmon into some areas that, based on new
information, meet the description of EFH in the FMP. Actions in those areas that may adversely
affect EFH would require consultation with NMFS, and could result in EFH Conservation
Recommendations to the Federal agency to avoid, minimize, mitigate, or otherwise offset any
adverse effects to EFH. The recommendations, if implemented, would promote the conservation
of the aquatic habitats in these areas. However, because the newly designated areas would be
relatively small when compared to the overall geographic extent of salmon EFH, the
corresponding effects from expansion of EFH on habitat, including the habitat of species not
managed under the MSA, are not expected to be significant.

Effects on Fish Resources

This alternative could have positive effects on fish resources. It would expand the current
designation of EFH for Chinook and coho salmon into some areas that, based on new
information, meet the description of EFH in the FMP. Actions in those areas that may adversely
affect EFH would require consultation with NMFS, and could result in EFH Conservation
Recommendations to the Federal agency to avoid, minimize, mitigate, or otherwise offset any
adverse effects to EFH. The recommendations, if implemented, would promote the conservation
of the aquatic habitats in these areas and, therefore, the productivity of fish resources that rely on
those habitats. However, because the newly designated areas would be relatively small when
compared to the overall geographic extent of salmon EFH, the corresponding effects from
expansion of EFH on fish resources, including non-salmon species, are not expected to be
significant.

Effects on Protected Resources

This alternative could have positive effects on protected resources. It would expand the current
designation of EFH for Chinook and coho salmon into some areas that, based on new
information, meet the description of EFH in the FMP. Actions in those areas that may adversely
affect EFH would require consultation with NMFS, and could result in EFH Conservation
Recommendations to the Federal agency to avoid, minimize, mitigate, or otherwise offset any
adverse effects to EFH. The recommendations, if implemented, would promote the conservation
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of the aquatic habitats in these areas and, therefore, the protected resources that rely on those
habitats. Increased productivity of salmon stocks could have a positive effect on protected
resources that prey on salmon, such as marine mammals and seabirds. However, because the
newly designated areas would be relatively small when compared to the overall geographic
extent of salmon EFH, the corresponding effects from expansion of EFH on protected resources,
including non-salmon species, are not expected to be significant.

Effects on Socioeconomics

This alternative could expand the geographic extent of EFH and could, therefore, trigger an
unknown increase in the number of EFH consultations on Federal actions that may adversely
affect EFH. These additional consultations would not otherwise be required if EFH were not
expanded. The additional consultation requirement could negatively, but no more than
minimally, affect the costs and timelines of permitting for projects that may adversely affect
EFH in these new areas because the newly designated areas would be relatively small when
compared to the overall geographic extent of salmon EFH and EFH consultation can be
combined with other environmental processes, such as NEPA. Fishery-dependent communities
could benefit from increased salmon productivity under this alternative, but likely not
significantly.

ALTERNATIVE 6D: REVISE THE CRITERIA FOR DESIGNATING A DAM AS THE
UPSTREAM EXTENT OF EFH, INCLUDE CONSIDERATION OF EFFORTS TO
REINTRODUCE EXPERIMENTAL POPULATIONS OF SALMON INTO HISTORICALLY
OCCUPIED HABITATS UNDER SECTION 10(J) OF THE ENDANGERED SPECIES ACT,
AND UPDATE THE LIST BASED ON THE NEW CRITERIA AND NEW INFORMATION
(PREFERRED)

This alternative would have the same effects on fish resources, protected resources, habitat, and
socioeconomics described under Alternative 6C, with the potential exception of areas where
EFH may not be expanded due to consideration of efforts to reintroduce experimental
populations of salmon under Section 10(j) of the ESA. Currently, the one area in which this may
apply is above Keswick and Shasta Dams in the Upper Sacramento River. If EFH was not
expanded in these areas, this alternative would have the same effects as those described under
Alternative 6B.

4.7 ESTUARINE AND MARINE EFH

Marine and estuarine EFH for Pacific salmon is described in the 1999 Appendix A. However,
PS pink salmon do not occur in marine waters south of 48° N latitude, off the coast of
Washington State. Therefore, minor language changes are needed to clarify the extent of marine
EFH for PS pink salmon. The two mutually exclusive alternatives under consideration are: 7A:
No-action Alternative and 7B (preferred): Clarify that PS pink salmon marine EFH includes
U.S. EEZ waters west of Cape Flattery, north of 48° N latitude, Puget Sound/Strait of Juan de
Fuca, and Alaskan waters that are designated salmon EFH by the NPFMC. Revisions to this
language would not represent a substantial change in regulation or policy. As such, the selection
of either of these two alternatives would not have any effect on fish resources, protected

78
Final Environmental Assessment September 2014
Amendment 18 to the Salmon FMP



resources, habitat, or socioeconomics, and would not contribute to any cumulative effects from
the remaining suite of alternatives.

4.8 REVISIONS TO EFH DESCRIPTIONS BY SPECIES AND LIFE-
HISTORY STAGE

The two alternatives under consideration for revising the EFH descriptions by species and life-
history stage are mutually exclusive.

ALTERNATIVE 8A: NO-ACTION ALTERNATIVE

This alternative would not update the EFH descriptions for each species and life-history stage,
and would not incorporate information that has become available since 1999. Because the
descriptions would not be based on the best scientific information available, this alternative does
not meet the purpose and need for the proposed action.

Effects on Habitat

The No-action Alternative could result in the use of outdated EFH descriptions, which could lead
to an erroneous effects analysis during the EFH consultation process and EFH Conservation
Recommendations that are not protective of EFH. However, because EFH consultations are not
based solely on the EFH summaries in Appendix A, the negative effects on habitat, including the
habitats of species not managed under the MSA, are not expected to be significant.

Effects on Fish Resources

The No-action Alternative could result in the use of outdated EFH descriptions, which could lead
to an erroneous effects analysis during the EFH consultation process and EFH Conservation
Recommendations that are not protective of EFH and the fish resources that occupy the affected
habitat. However, because EFH consultations are not based solely on the EFH summaries in
Appendix A, the negative effects on aquatic habitats and the fish resources, including non-
salmon species that use them are not expected to be significant.

Effects on Protected Resources

The No-action Alternative could result in the use of outdated EFH descriptions, which could lead
to an erroneous effects analysis during the EFH consultation process and EFH Conservation
Recommendations that are not protective of EFH. However, because EFH consultations are not
based solely on the EFH summaries in Appendix A, the negative effects on the aquatic habitat
and the protected resources, including non-salmon species that use those habitats (e.g., eulachon
and green sturgeon), and species that prey on salmon (e.g., marine mammals and seabirds) are
not expected to be significant.

Effects on Socioeconomics

The No-action Alternative would have insignificant positive or negative socioeconomic effects.
The use of outdated EFH descriptions would not affect the need for consultation on projects that
may adversely affect EFH. However, if the EFH consultation is based solely on the outdated
information in Appendix A, this could lead to an erroneous effects analysis during the EFH
consultation process and EFH Conservation Recommendations that are not different from those
that would be made using updated information. The socioeconomic effects of these
recommendations could be either positive or negative, in terms of costs and timelines for
permitting.  Fishery-dependent communities could be adversely affected by any reduced
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productivity of salmon stocks under this alternative. However, because EFH consultations are
not based solely on the EFH descriptions in Appendix A, any positive or negative socioeconomic
effects of this alternative are not expected to be significant.

ALTERNATIVE 8B: UPDATE THE EFH SUMMARIES AND DESCRIPTIONS FOR EACH

SPECIES AND LIFE STAGE USING THE BEST AVAILABLE SCIENCE (PREFERRED)
This alternative would revise and update the EFH summaries and descriptions, by species and
life stage .

Effects on Habitat

This alternative could have positive effects on habitat because the EFH summaries would be
based on current information and could contribute to a more accurate effects analysis during the
EFH consultation process, including the effects on major prey species, and result in EFH
Conservation Recommendations that more effectively protect EFH. However, EFH
consultations are not based solely on the EFH summaries, so while this alternative would
produce some positive effects on habitat, including the habitats of species not managed under the
MSA, the magnitude of those effects is expected to be minimal.

Effects on Fish Resources

This alternative could have positive effects on the productivity of fish resources because the EFH
summaries would be based on current information and could contribute to a more accurate
effects analysis during the EFH consultation process, including the analysis of effects on major
prey species and result in EFH Conservation Recommendations that more effectively protect
EFH. However, EFH consultations are not based solely on the information in Appendix A, so
while this alternative would produce some positive effects on aquatic habitat and the fish
resources, including non-salmon species, the magnitude of those effects is expected to be
minimal.

Effects on Protected Resources

This alternative could have positive effects on protected resources because the EFH summaries
would be based on current information and could contribute to a more accurate effects analysis
during the EFH consultation process, including the effects on major prey species, and result in
EFH Conservation Recommendations that more effectively protect EFH. However, EFH
consultations are not based solely on the information in Appendix A, so while this alternative
would produce some positive effects on aquatic habitat and the protected resources including
non-salmon species that use those habitats (e.g., eulachon and green sturgeon), and species that
prey on salmon (e.g., marine mammals and seabirds), the magnitude of those effects are expected
to be minimal.

Effects on Socioeconomics

This alternative could have insignificant positive or negative socioeconomic effects. The use of
updated descriptions of the activities that may adversely affect EFH would not affect the need for
consultation on projects that may adversely affect EFH. However, if the EFH consultation is
based on the updated information, this alternative could affect the EFH effects analysis and result
in different EFH Conservation Recommendations than would occur under the No-action
Alternative. The socioeconomic effects of these different recommendations could be either
positive or negative, in terms of costs of implementing the recommendations and timelines for
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permitting.  Fishery-dependent communities could be positively affected by any increased
salmon productivity under this alternative. However, because EFH consultations are not based
solely on the EFH summaries, any positive or negative socioeconomic effects of this alternative
are not expected to be significant.

4.9 HABITAT AREAS OF PARTICULAR CONCERN

The alternatives under consideration for HAPCs are the No-action Alternative and five
alternatives to designate a HAPC. The No-action Alternative is mutually exclusive with the
other five alternatives, but they are not mutually exclusive of each other.

ALTERNATIVE 9A: NO-ACTION ACTION

This No-action Alternative would maintain the status quo, where no HAPCs are designated for
Pacific Coast salmon EFH. However, the best available information indicates that several
specific types of habitat provide important functions to salmon and are essential to maintaining a
sustainable fishery. As such, this alternative does not meet the purpose and need for the
proposed action.

Effects on Habitat

The No-action Action would not designate any HAPCs and these areas would not get special
scrutiny during the EFH consultation process. As a result, NMFS might provide EFH
Conservation Recommendations that are less protective than would occur if HAPCs were
designated and actions in these areas would likely continue to affect habitat at their current level.

Effects on Fish Resources
The No-action Alternative would not designate any HAPCs and these areas would not get special
scrutiny during the EFH consultation process. As a result, NMFS might provide EFH
Conservation Recommendations that are less protective than would occur if HAPCs were
designated, and actions in these areas would likely continue to affect productivity of fish
resources at their current level.

Effects on Protected Resources

The No-action Alternative would not designate any HAPCs and these areas would not get special
scrutiny during the EFH consultation process. As a result, NMFS might provide EFH
Conservation Recommendations that are less protective than would occur if HAPCs were
designated and actions in these areas would likely continue to affect protected resources,
including non-salmon species that use those habitats (e.g., eulachon and green sturgeon), and
species that prey on salmon (e.g., marine mammals and seabirds), at their current level.

Effects on Socioeconomics

The No-action Alternative would not designate any HAPCs and these areas would not get special
scrutiny during the EFH consultation process. As a result, NMFS might provide EFH
Conservation Recommendations that are less conservative than would occur if HAPCs were
designated, and actions in these areas would likely continue to affect socioeconomics, in terms of
timelines and permit costs, as well as fishery-dependent communities, at their current level.
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ALTERNATIVES 9B, 9C, 9D, 9E, AND 9F: DESIGNATE HAPCs FOR PACIFIC

COAST SALMON (PREFERRED)

Although the designations of the five HAPCs are separate alternatives, the effects on the relevant
resources and socioeconomics do not differ among them. Therefore, all five of the HAPCs are
covered by the following analysis. The HAPC alternatives are:

9B: Designate complex channels and floodplain habitats as HAPC

9C: Designate thermal refugia as HAPC.

9D: Designate spawning habitat as HAPC

9E: Designate estuaries as HAPC

9F: Designate marine and estuarine submerged aquatic vegetation as HAPC

Effects on Habitat

Each of these alternatives could have positive effects on habitat because they could lead to EFH
Conservation Recommendations that are more protective of the habitat than would occur without
this designation. However, even without designation as an HAPC, these habitats are recognized
as being ecologically important to salmon and the EFH Conservation Recommendations would
likely be only marginally different from what would occur without this designation. In addition,
FMPs should give special consideration to fishing activities that occur in HAPCs, which could
lead to management measures that reduce the impact of those activities on EFH, thereby
positively affecting habitat. However, because Council-managed fisheries do not occur in these
areas (they are all in State waters), the Council cannot implement management measures to
benefit EFH. Therefore, while this alternative would produce some positive effects on habitat,
including the habitat of non-salmon species, the magnitude of those effects is expected to be
minimal.

Effects on Fish Resources

Each of these alternatives could have positive effects on productivity of fish resources because
they could lead to EFH Conservation Recommendations that are more protective of the habitat
and fish resources than would occur without this designation. However, even without
designation as a HAPC, these habitats are recognized as being ecologically important to salmon
and the EFH Conservation Recommendations would likely be only marginally different from
what would occur without this designation. In addition, FMPs should give special consideration
to fishing activities that occur in HAPCs, which could lead to management measures that reduce
the impact of those activities on EFH, thereby positively affecting the habitat used by fish
resources. However, because Council-managed fisheries do not occur in these areas (they are all
in State waters), the Council cannot implement management measures to benefit EFH.
Therefore, while this alternative would produce some positive effects on aquatic habitat and the
fish resources, including non-salmon species, the magnitude of those effects is expected to be
minimal.

Effects on Protected Resources

Each of these alternatives could have positive effects on protected resources because they could
lead to EFH Conservation Recommendations that are more protective of the habitat and
protected resources than would occur without this designation. However, even without
designation as an HAPC, these habitats are recognized as being ecologically important to salmon
and the EFH Conservation Recommendations would likely be only marginally different from
what would occur without this designation. In addition, FMPs should give special consideration
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to fishing activities that occur in HAPCs, which could lead to management measures that reduce
the impact of those activities on EFH, thereby positively affecting the habitat used by protected
resources. However, because Council-managed fisheries do not occur in these areas (they are all
in State waters), the Council cannot implement management measures to benefit EFH.
Therefore, while this alternative would produce some positive effects on aquatic habitat and the
protected resources that use those habitats, including non-salmon species (e.g., eulachon and
green sturgeon), and species that prey on salmon (e.g., marine mammals and seabirds), the
magnitude of those effects is expected to be minimal.

Effects on Socioeconomics

Each of these alternatives could have negative effects on socioeconomics because they could
lead to EFH Conservation Recommendations that are more protective of the habitat than would
occur without this designation. If implemented by the Federal action agency, these stricter
measures could increase the cost and timelines for permitting the projects. However, because
these habitats are recognized as being ecologically important to salmon, the EFH Conservation
Recommendations would likely be only marginally different from what would occur without this
designation. In addition, Federal agencies are under no obligation to implement these
recommendations. As a result, the potential negative effects on socioeconomics are expected to
be minimal and insignificant. Fishery-dependent communities could be positively affected by
increased productivity of salmon under this alternative, although these effects are expected to be
minimal.

4.10 FISHING ACTIVITIES THAT MAY ADVERSELY AFFECT EFH

The EFH regulatory guidelines require that FMPs contain an evaluation of the potential adverse
effects of fishing on EFH designated under the FMP, including effects of each fishing activity
regulated under the FMP or other Federal FMPs [50 CFR 600.815(2)]. Each FMP must also
minimize, to the extent practicable, adverse effects from fishing on EFH. Councils must act to
prevent, mitigate, or minimize any adverse effects from fishing, to the extent practicable, if there
is evidence that a fishing activity adversely affects EFH in a manner that is more than minimal
and not temporary in nature. The fishing activities that could potentially adversely affect EFH
are managed by the Council under four FMPs: Coastal Pelagic Species, Highly Migratory
Species, Pacific Coast Salmon, and Pacific Coast Groundfish.

In addition, FMPs must identify fishing activities that are not managed under the MSA that may
adversely affect EFH. Such activities may include fishing managed by state agencies or other
authorities. Along the West Coast of the U.S., the Council defers management of several
fisheries to the states (e.g., Dungeness crab, shrimp, and California halibut). In addition, several
fisheries have international management agreements (e.g., Pacific halibut, hake, and tuna
fisheries).

This set of alternatives involves revising the descriptions of the MSA and non-MSA fishing
activities that may adversely affect salmon EFH. The three alternatives are under consideration
are: 10A: No-action Alternative, 10B (preferred): Revise the descriptions of MSA fishing
activities, and 10C (preferred): Revise the description of the non-MSA fishing activities.
Alternative 10A is mutually exclusive with the other two alternatives, but they are not mutually
exclusive of each other.
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The EFH review identified several types of fishing activities that may adversely affect EFH.
Table 7 in the proposed Appendix A lists these activities and whether the potential effects for
each fishing activity would occur on freshwater, estuarine, or marine habitat types. Identical
gear types are often used in both MSA fisheries and those managed under other authorities.
There is a separate alternative for each of those categories. However, because the gears used are
often identical and because the effects determination is the same, they are addressed together
here.

In the context of this amendment, it is important to recognize that it is not the effects of the
fishing activities that must be analyzed. Rather this EA analyzes the effects of revising the
evaluations and descriptions of these activities in Appendix A, along with any measures that the
Council may adopt to minimize the effects of these activities on salmon EFH. The effects of the
actual fishing activities are analyzed annually when the Council adopts management measures
under the four FMPs.

While there would be no effects resulting from simply updating the descriptions of the fishing
activities, there could potentially be effects resulting from the adoption of minimization
measures. However, because the Council is not considering any new management measures to
minimize the effects of MSA-managed fisheries on salmon EFH, and cannot impose any
measures to minimize the effects from non-MSA fisheries, this set of alternatives would not have
any effect on fish resources, protected resources, habitat, or socioeconomics, and would not
contribute to any cumulative effects from the remaining suite of alternatives.

4.11 NON-FISHING ACTIVITIES THAT MAY ADVERSELY AFFECT EFH

The alternatives under consideration for the non-fishing activities that may adversely affect EFH
are the No-action Alternative and two alternatives to update existing activities and to describe
new activities. The No-action Alternative is mutually exclusive with the other two alternatives,
but they are not mutually exclusive of each other.

ALTERNATIVE 11A: NO-ACTION ALTERNATIVE

This alternative would not update the descriptions and conservation measures for the 21 non-
fishing activities that may adversely affect EFH for Pacific Coast salmon. It would also not
describe, and provide conservation measures for, the 10 additional non-fishing activities that
were identified during the 5-year review process as having the potential to adversely affect EFH
for Pacific Coast salmon. The No-action Alternative would not meet the intent of EFH
provisions of the regulatory guidelines, including the required contents of a fishery management
plan and the guidelines for conducting a periodic review of those EFH provisions. As such, it
would not meet the purpose and need for the proposed action.

Effects on Habitat

The No-action Alternative could have negative effects on habitat if using outdated descriptions
of the activities that may adversely affect EFH leads to an erroneous effects analysis during the
EFH consultation process and EFH Conservation Recommendations that are no longer
appropriate. However, because EFH consultations are not based solely on the descriptions and
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EFH Conservation Recommendations in Appendix A, the negative effects of this alternative on
habitat, including the habitat of species not managed under the MSA, are not expected to be
significant.

Effects on Fish Resources

The No-action Alternative could have negative effects on productivity of fish resources if using
outdated descriptions of the activities that may adversely affect EFH leads to an erroneous
effects analysis during the EFH consultation process and EFH Conservation Recommendations
that are no longer appropriate. However, because EFH consultations are not based solely on the
descriptions and EFH Conservation Recommendations in Appendix A , the negative effects of
this alternative on fish resources, including non-salmon species, are not expected to be
significant.

Effects on Protected Resources

The No-action Alternative could have negative effects on protected resources if using outdated
descriptions of the activities that may adversely affect EFH leads to an erroneous effects analysis
during the EFH consultation process and EFH Conservation Recommendations that are no longer
appropriate. However, because EFH consultations are not based solely on the descriptions and
EFH Conservation Recommendations in Appendix A , the negative effects of this alternative on
protected resources, including non-salmon species (e.g., eulachon and green sturgeon), and
species that prey on salmon (e.g., marine mammals and seabirds) are not expected to be
significant.

Effects on Socioeconomics

The No-action Alternative could have positive or negative socioeconomic effects. Using the
existing descriptions of the activities that may adversely affect EFH would not affect the need for
consultation on projects that may adversely affect EFH. However, if the EFH consultation is
based solely on outdated information, this alternative could affect the EFH effects analysis and
result in inappropriate EFH Conservation Recommendations, the socioeconomic effects of which
could be either positive or negative, in terms of costs and timelines for permitting. Under this
alternative, fishery dependent communities could be adversely affected if salmon productivity is
reduced. However, EFH consultations are not based solely on the descriptions and EFH
Conservation Recommendations contained in Appendix A and, therefore, any positive or
negative socioeconomic effects of this alternative are not expected to be significant.

ALTERNATIVE 11B: REVISE THE DESCRIPTIONS AND CONSERVATION MEASURES

OF THE NON-FISHING ACTIVITIES (PREFERRED)
This alternative would revise the description and conservation measures of the 21 non-fishing
activities that may adversely affect EFH for Pacific Coast salmon.

Effects on Habitat

This alternative could have positive effects on habitat if using updated descriptions of the
activities that may adversely affect EFH leads to a more accurate effects analysis during the EFH
consultation process and EFH Conservation Recommendations that are more applicable than
would occur under the No-action Alternative. However, EFH consultations are not based solely
on the descriptions and EFH Conservation Recommendations contained in Appendix A, so the
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positive effects of this alternative on habitat, including the habitats of species not managed under
the MSA, are expected to be minimal.

Effects on Fish Resources

This alternative could have positive effects on productivity of fish resources if using updated
descriptions of the activities that may adversely affect EFH leads to a more accurate effects
analysis during the EFH consultation process and EFH Conservation Recommendations that are
more applicable than would occur under the No-action Alternative. However, EFH consultations
are not based solely on the descriptions and EFH Conservation Recommendations contained in
Appendix A, so the positive effects of this alternative on aquatic habitats and the fish resources,
including non-salmon species that rely on them, are expected to be minimal.

Effects on Protected Resources

This alternative could have positive effects on protected resources if using updated descriptions
of the activities that may adversely affect EFH leads to a more accurate effects analysis during
the EFH consultation process and EFH Conservation Recommendations that are more applicable
than would occur under the No-action Alternative. However, EFH consultations are not based
solely on the descriptions and EFH Conservation Recommendations contained in Appendix A,
so the positive effects of this alternative on aquatic habitats and the protected resources,
including non-salmon species that rely on them (e.g., eulachon and green sturgeon), and species
that prey on salmon (e.g., marine mammals and seabirds) are expected to be minimal.

Effects on Socioeconomics

This alternative could have minimal positive or negative socioeconomic effects. Using updated
descriptions of the activities that may adversely affect EFH would not affect the need for
consultation on projects that may adversely affect EFH. However, if the EFH consultation is
based only on the existing 21 non-fishing activities (with updated information), this alternative
could result in different EFH Conservation Recommendations than would occur under the No-
action Alternative or under Alternative 11c, the socioeconomic effects of which could be either
positive or negative, in terms of costs and timelines for permitting, and in terms of impacts to
fishery-dependent communities. However, EFH consultations are not based solely on the
descriptions and EFH Conservation Recommendations contained in Appendix A and, therefore,
any positive or negative socioeconomic effects of this alternative are expected to be no more
than minimal.

ALTERNATIVE 11C: ADD NEW NON-FISHING ACTIVITIES THAT MAY ADVERSELY

AFFECT EFH (PREFERRED)

This alternative would add the following 10 new activities to the list of 21 non-fishing activities
that may adversely affect EFH for Pacific Coast salmon:
11C1: Activities that generate underwater sound

11C2: Over-water structures

11C3: Alternative energy development

11C4: Liquefied natural gas projects

11C5: Desalination

11C6: Power plant intake

11C7: Pesticide use

11C8: Flood control and maintenance
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11C9: Culvert construction
11C10:Coal export terminal facilities

These activities are proposed to be added to the list of non-fishing activities because they are
recognized as having the potential to adversely affect EFH and occur throughout the geographic
range of Pacific Coast salmon EFH. Although adding each activity to Appendix A is considered
by the Council to be a separate alternative, the effects on the relevant resources and
socioeconomics do not differ among them. Therefore, all 10 of these new activities are covered
by the following analysis.

Effects on Habitat

Each of these alternatives would have positive effects on habitat if using a more comprehensive
list and descriptions of the activities that may adversely affect EFH leads to a more accurate
effects analysis during the EFH consultation process and EFH Conservation Recommendations
that are more applicable than would occur under the No-action Alternative. However, EFH
consultations are not based solely on the descriptions and EFH Conservation Recommendations
contained in Appendix A, so the positive effects of this alternative on aquatic habitat, including
the aquatic habitats of species not managed under the MSA, are expected to be minimal.

Effects on Fish Resources

Each of these alternatives would have positive effects on productivity of fish resources if using a
more comprehensive list and descriptions of the activities that may adversely affect EFH leads to
a more accurate effects analysis during the EFH consultation process and EFH Conservation
Recommendations that are more appropriate than would occur under the No-action Alternative.
However, EFH consultations are not based solely on the descriptions and EFH Conservation
Recommendations contained in Appendix A, so the positive effects of this alternative on aquatic
habitats and the fish resources, including non-salmon species that rely on them are expected to be
minimal.

Effects on Protected Resources

Each of these alternatives would have positive effects on protected resources if using a more
comprehensive list and descriptions of the activities that may adversely affect EFH leads to a
more accurate effects analysis during the EFH consultation process and EFH Conservation
Recommendations that are more appropriate than would occur under the No-action Alternative.
However, EFH consultations are not based solely on the descriptions and EFH Conservation
Recommendations contained in Appendix A, so the positive effects of this alternative on aquatic
habitats and the protected resources, including non-salmon species that rely on them (e.g.,
eulachon and green sturgeon), and species that prey on salmon (e.g., marine mammals and
seabirds) are expected to be minimal.

Effects on Socioeconomics

Each of these alternatives could have positive or negative socioeconomic effects, including
fishery-dependent communities. The inclusion of these 10 activities in the list and descriptions
of the activities that may adversely affect EFH would not create a new need for EFH
consultation. This is because, for the purpose of EFH consultation, the determination that an
activity may adversely affect EFH, and the need for consultation, is not contingent on it being
described in Appendix A. However, the inclusion of these 10 activities is expected to inform the
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EFH consultation and may result in different EFH Conservation Recommendations than would
occur under the No-action Alternative or Alternative 11b, the socioeconomic effects of which
could be either positive or negative, in terms of costs and timelines for permitting. Effects on
fishery dependent communities could be positive under this alternative if salmon productivity is
increased. However, EFH consultations are not based solely on the descriptions and EFH
Conservation Recommendations in Appendix A and, therefore, any positive or negative
socioeconomic effects of this alternative are not expected to be more than minimal.

4.12 IDENTIFY AND PRIORITIZE NEW INFORMATION AND RESEARCH
NEEDS

The EFH regulatory guidelines suggest that FMPs contain recommendations, preferably in
priority order, for research efforts that the Councils and NMFS view as necessary to improve
upon the description and identification of EFH, the identification of threats to EFH from fishing
and other activities, and the development of conservation and enhancement measures for EFH.
This set of alternatives considers updating the list of information and research needs. The two
mutually exclusive alternatives under consideration are: 12A: No-action Alternative and 12B
(preferred): Updating the list of information and research needs.

In the context of this amendment, it is important to recognize that it is not the effects of any
activity carried out in order to conduct research or gather information that must be analyzed.
Rather this amendment must analyze the effects of revising the list of these activities. The
effects of any actions to fill these needs would be analyzed if, and when, the Council decides to
pursue those activities. As such, the selection of either of these two alternatives would not have
any effect on fish resources, protected resources, habitat, or socioeconomics, and would not
contribute to any cumulative effects from the remaining suite of alternatives.

4.13 PROCESS FOR REVISING SALMON EFH WITHOUT FMP
AMENDMENT

This section considers a process that the Council can use to revise specific information on
salmon EFH outside of the FMP amendment process. The two mutually exclusive alternatives
under consideration are: 13A: No-action Alternative and 13B (preferred): Create a process to
make specific changes to salmon EFH without amending the salmon FMP.

In the context of this amendment, it is important to recognize that it is not the effects of any
revisions to the EFH Appendix that must be analyzed. Rather, it is the effects of establishing a
process for making those revisions. Any revisions that are made through this process would be
analyzed when the Council makes those changes. As such, the selection of either of these two
alternatives would not have any effect on fish resources, protected resources, habitat, or
socioeconomics, and would not contribute to any cumulative effects from the remaining suite of
alternatives.

4.14 CUMULATIVE EFFECTS

A cumulative effects analysis is required by the Council on Environmental Quality (CEQ) (40
CFR 1508.7). The purpose of a cumulative effects analysis is to consider the combined effects
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of many actions on the human environment over time that would be missed if each action were
evaluated separately. CEQ guidelines recognize that it is not practical to analyze the cumulative
effects of an action from every conceivable perspective, but rather, the intent is to focus on those
effects that are truly meaningful. A formal cumulative impact assessment is not necessarily
required as part of an EA under NEPA as long as the significance of cumulative impacts has
been considered (U.S. EPA 1999). The following addresses the significance of the expected
cumulative impacts as they relate to the Federally-managed Pacific salmon fishery.

Consideration of the Affected Resources
In Chapter 3 (Affected Environment), the affected resources that exist within the Pacific salmon
environment are identified. The significance of the cumulative effects will be discussed in
relation to these affected resources:

e Habitat, biodiversity, and ecosystem functions

e Fish resources

e Protected resources

e Socioeconomic environment

Geographic Boundaries

The analysis of impacts focuses on actions related to the description and identification of Pacific
salmon EFH, and any resulting management measures. The geographic scope for each of the
affected resources listed above includes marine and inland waters. In marine waters, the core
geographic scope is focused on the U.S. West Coast EEZ, north of Point Conception to the
U.S./Canada border. For habitat, the core geographic scope is focused on EFH within the EEZ,
although Pacific salmon exhibit wide migrations that traverse marine waters off Canada, Alaska,
and parts of the Gulf of Alaska and Bering Sea. For inland waters, the core geographic scope
includes estuaries and inland fresh waters that are designated as EFH for Pacific salmon and the
surrounding terrestrial areas. This includes most of the HUs that currently or historically
supported Pacific salmon populations. The same core geographic boundaries apply for
habitat/ecosystem functions, protected resources, and the socioeconomic environment.

Temporal Boundaries

The temporal scope of past and present actions for the affected resources is primarily focused on
actions that have occurred after approval of the 1999 Appendix A. The 2008 Final Rule (73 FR
60987) made only minor adjustments to EFH elements, and therefore would not change the
temporal scope for analysis. For endangered species and other protected resources, the scope of
past and present actions also extends to implementation of the Salmon FMP, except in the cases
of Southern Resident killer whale, green sturgeon, and eulachon, which were listed under the
ESA in 2005, 2006, and 2012, respectively and Steller sea lion, which was delisted under the
ESA in 2013. The temporal scope of future actions for all affected resources extends about five
years into the future. This period was chosen because the EFH regulations require Councils and
NMFS to review EFH at least every five years, and revise as appropriate.

4.14.1 SUMMARY OF EFFECTS OF PROPOSED ACTION

The anticipated direct and indirect effects of this action are described in detail in this chapter,
and compiled in Table 4-1. The purpose of presenting the direct and indirect effects is to
determine the cumulative effects resulting from the incremental impact of this action, when
added to other past, present, and reasonably foreseeable future actions. Table 4-1 groups actions
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into the general subject areas of salmon EFH: identification of EFH, consideration of 10(j)
reintroduction efforts, impassable dams, marine/estuarine EFH, future revisions to EFH, Habitat
Areas of Particular Concern, fishing activities, and non-fishing activities. The direct and indirect
impacts to habitat, fish resources, and protected resources are all positive or neutral, while the
socioeconomic impacts are either insignificantly positive, neutral, or insignificantly negative.

4.14.2 PAST AND PRESENT ACTIONS

Fishery-related Actions

Past and present actions include those fishery management actions outside the scope of this
action. These include other actions under the Salmon FMP (e.qg., setting annual ocean salmon
fishery regulations) as well as actions under the other Pacific Council FMPs (Pacific Coast
groundfish, HMS, and CPS). Each of these FMPs includes actions that could indirectly
contribute to impacts involving this action. However, the EFH regulations require that each
FMP and its related actions minimize any adverse effects to EFH, including that identified and
described in other FMPs. The habitat protection measures inherent to each FMP would likely
result in either neutral or slightly beneficial impacts to habitat and fisheries resources, when
combined with the effects of this action. Further, the HMS and CPS fisheries are upper and mid-
water column activities that do not interact with EFH described as important to salmon.
Likewise, Council-area salmon fisheries do not employ bottom contact gear, and there is no
evidence of direct gear effects on fish habitat from Council-managed salmon fisheries on EFH
for salmon or other managed species. Groundfish fishery bottom contact gear has the potential
to affect rocky reefs that are described as salmon EFH. However, many of these reefs are closed
to bottom contact gear, and include the inherent habitat protections that would minimize or
neutralize any cumulative impacts related to this action. The Council also adopted an ecosystem
FMP that is non-regulatory and therefore would not contribute to any effects of this action.

Non Fishery-Related Actions

Non-fishing activities that introduce chemical pollutants, sewage, changes in water temperature,
salinity, dissolved oxygen, and suspended sediment into the aquatic environment pose a risk to
all of the identified affected resources. Human-induced non-fishing activities tend to be
localized in project areas where they occur.

Development and maintenance activities related to residential and commercial construction,
roads, and bridges are frequent activities occurring in the action area. Activities that affect
salmon habitat include mobilization of sediment into streams, sound energy related to heavy
equipment and pile driving, fuel leaks or spills, and stream bed modification. These actions can
potentially adversely affect EFH. However, most of these activities have a Federal nexus in that
a Federal permit is required to undertake all or part of the activity. As such, the Federal action
agency must consult with NMFS, which will issue EFH Conservation Recommendations and in
most cases, ESA Terms and Conditions. Given the best practices that are typically applied to
such activities, it is unlikely that the activities would present more than minimal effects.

Agricultural practices occur adjacent to many streams occupied by Pacific salmon that are also
subject to best practices to minimize fertilizer and pesticide risk, sedimentation, and other
agriculture-related activities that could potentially adversely affect aquatic environments,
including salmon habitat. For example, Oregon Senate Bill 1010 provides guidance on best
practices to avoid or mitigate adverse effects (ODA 1999). Agricultural activities are also
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identified as a non-fishing impact that could adversely affect salmon EFH, and therefore have
been subject to EFH Conservation Recommendations since 2000, when there is a Federal nexus.
Although it is possible that agricultural practices could present adverse effects, it is likely that
those effects would be minimal due to best practices.

Forestry practices can also affect habitat, including salmon EFH. Tree felling, road construction,
and site preparation can alter stream hydrology and increase sediment delivery. The 1999
Appendix A offers a suite of Conservation Recommendations that are designed to minimize,
avoid, or mitigate adverse effects (PFMC 1999). Although it is possible that forestry practices
could present adverse effects, it is likely that those effects would be minimal due to best
practices.

4.14.3 REASONABLY FORESEEABLE FUTURE ACTIONS

Fishery-related Actions

This proposed action does not directly affect fishery management measures such as allowable
harvest, time/area restrictions, or gear use. However, there is potential in the future that
restriction on fishing activities could be implemented based on EFH considerations. Therefore,
we describe fishery-related actions here, despite the fact that there are no proposed changes to
fishing activities for Pacific salmon.

The management practices of PFMC relative to fishery and harvest management actions are
precautionary in nature, with minimum escapement targets that restrict both commercial and
recreational harvest when returns of adults are predicted to be below certain thresholds. This
conservative approach is designed to result in positive impacts on the health of the Pacific
salmon stocks. The PFMC and NMFS regularly assess the status of the fisheries and make
necessary adjustments to ensure that there is a reasonable expectation of meeting the objectives
of the FMP and the requirements of National Standard 1 of the MSA.

If the Council and NMFS determine in the future that fishing activities should be restricted to
minimize impacts to EFH, it is reasonable to conclude that the impacts would be positive to
habitat, and positive or neutral to fish resources and protected resources, and likely not
significant. Habitat impacts would be positive because by definition, minimization measures are
implemented expressly to protect EFH. Such minimization measures can be applied to the
salmon fishery or to other Council-managed fisheries to protect salmon EFH. Impacts to fish
resources would likely be neutral or positive because actions that benefit habitat will also benefit
the fish resources that rely on that habitat. Impacts to protected resources would be neutral or
positive also, because actions that benefit habitat will also benefit the protected resources that
rely on that habitat, and although some fishing effort may be displaced, protected resources
would retain harvest-related protections. Impacts to socioeconomic resources would likely be
neutral to negative in the short-term but would be neutral to positive in the long-term.

In June 2013, the PFMC adopted an advisory Fishery Ecosystem Plan (FEP) which would
address species and issues not currently addressed in existing FMPs, including the Pacific
salmon plan. Because the FEP is purely advisory, it does not have the inherent regulatory
mechanism that would apply to fisheries management activities. Nonetheless, it is worthy of
consideration, given that the FEP is intended to provide baseline fisheries and environmental
information that could be used in the development of future management activities.
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Implementation of an FEP could have positive environmental and biological impacts associated
with forage fish and unmanaged fish protection. Such protections could accrue benefits to
managed species such as Pacific salmon which depend on forage fish and some unmanaged fish
for their survival and reproduction. While adverse impacts on forage fish and unmanaged fish
under any of the alternatives are expected to be minimal, actions taken under the FEP are
expected to further benefit these resources, helping to offset any negative impacts. It could
potentially have negative short-term socioeconomic impacts if actions taken to protect forage
species and unmanaged species resulted in reduced harvest opportunity for managed species. In
the context of regulations that may impose further restrictions on harvest, alternatives which
alleviate production costs may be more beneficial to stability in the industry than would be the
case if harvest conditions were expected to remain stable.

Another potential fishery-related action is the potential to add or remove stocks from FMP. As
with the action of Amendment 16, the removal of stocks from Federal management means that
EFH will no longer be identified and described for those stocks. By the same token, EFH is not
designated for sockeye salmon, chum salmon, or pink salmon stocks from outside Puget Sound,
even though they are targeted in areas concurrent with Council-managed stocks. If a salmon
stock is removed from the FMP, the stock would lose its EFH protections. However, most
Pacific salmon stocks have redundant habitat protections, via the Critical Habitat designations
under the ESA, or via EFH protections for other stocks that would remain under Council
management. The only exception would be in the case where there are no redundant protections
in place, although this is unlikely, given the broad extent of ESA and EFH designations. Based
on this, it is reasonable to conclude that the effects of this future action would be neutral. The
socioeconomic impacts are difficult to anticipate, but because removal of a stock from Federal
management would not include any inherent change in harvest regulations, the effects are likely
to be neutral as well.

Several Pacific Coast fisheries are managed by states, tribes, or under international agreement.
These include Pacific whiting, some highly migratory species, Dungeness crab, pink shrimp,
California halibut, and others. Some of the activities were included in the EFH review, for
consideration of potential adverse effects.

Non Fishery-Related Actions

Non-fishing activities that introduce chemical pollutants, sewage, changes in water temperature,
salinity, dissolved oxygen, and suspended sediment into the aquatic environment pose a risk to
all of the identified affected resources. Human-induced non-fishing activities tend to be
localized in project areas where they occur.

Long-term climate change effects such as ocean acidification and rainfall patterns could affect
trophic interactions and geographic distribution of salmon. These changes would in turn affect
viability and structure of fisheries, and distribution and abundance of salmon stocks. Although
the net effect of these changes is likely to be negative, some stocks or fisheries may benefit from
the changing conditions and resulting shifts in distribution. However, while these potential
effects are foreseeable, they are not likely to be significant in the near term, defined here as
approximately the subsequent five years. Cyclical changes, like those associated with EI Nifio
events and the Pacific Decadal Oscillation would affect similar components of the environment
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as long-term climate change (PFMC 2011b). Cyclical changes, while expected to be both
positive and negative, are more likely to be noticeable in the short-term; however, because these
events are part of the historical baseline, they are unlikely to be significant, and positive and
negative impacts should average out over the long-term.

4.14.4 SUMMARY OF CUMULATIVE EFFECTS

The activities described in all the action alternatives generally result in positive impacts to
habitat, fish resources, and protected resources. Socioeconomic effects are generally neutral or
insignificantly negative. EFH is by design protective of habitat, and it is widely agreed that
habitat protections generally have positive effects on fish and protected resources. The
cumulative effects of past, present, and reasonably foreseeable future fishery-related and non-
fishery-related activities are largely unknown. However, existing practices are in place to
minimize, avoid, or mitigate potential adverse effects. Finally, the effects related to this action
are generally positive, as it is inherently a habitat protection action. Therefore, it is reasonable to
conclude that the cumulative effects of implementing EFH requirements likely result in overall
neutral or positive impacts to habitat, fish, and protected resources. The cumulative effects of
this action in conjunction with others describe here, are overall neutral with regard to
socioeconomic resources.
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Table 4-1. Summary of effects

Effects
Action Habitat Fish Protected Socioeconomics
Resources Resources
Identification of salmon N N N Neutral
EFH
gf(;(r)\ftisderation of 10(j) Neutral
Impassable Dams + + + Neutral
Marine/Estuarine EFH Neutral
Future Revisions + + + Neutral
HAPCs + + + Negative/insignificant
Fishing Activities Neutral
Non-Fishing Activities +/neutral +/neutral +/neutral Negative/insignificant
Past and Present Actions
Fishing Activities Neutral
Non-Fishing Activities +/neutral +/neutral +/neutral Negative/insignificant
Groundfish FMP Neutral Negative/insignificant
HMS FMP Neutral Negative/insignificant
CPS FMP Neutral Negative/insignificant
Agriculture Unknown Negative/insignificant
Development Unknown +
Forestry Unknown +/neutral
Reasonably Foreseeable
Future Actions
Fishing Activities Neutral
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Non-Fishing Activities

+/neutral

+/neutral

+/neutral

Negative/insignificant

Management Measures

Negative/insignificant

Neutral

Ecosystem Plan + Negative/Insignificant
Add/remove FMP stocks Neutral Neutral
Climate Change Negative/insignificant Neutral
Cumulative Effects Neutral/ Neutral/ Neutral/
. . .. Neutral
Positive Positive Positive
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5.0 CONSISTENCY WITH OTHER APPLICABLE LAW

5.1 MAGNUSON-STEVENS FISHERY CONSERVATION AND
MANAGEMENT ACT (MSA)

5.1.1 NATIONAL STANDARDS

The MSA provides parameters and guidance for Federal fisheries management, requiring the
Councils and NMFS adhere to a broad array of policy ideals. Overarching principles for
fisheries management are found in the MFCMA National Standards. In crafting fisheries
management regimes, the Councils and NMFS must balance their recommendations to meet
these different national standards. However, the action alternatives in this EA will have no effect
on the management of fisheries, and are, therefore, compatible with the MSA National
Standards.

5.1.2 FMP PROVISIONS

The MSA lists a number of required provisions for FMPs and amendments. Among those
provisions, one is particularly applicable to this amendment. Section 303(a)(7) requires that
FMPs describe and identify EFH for the fishery based on the guidelines established by the
Secretary under section 305(b)(1)(A) of the MSA, minimize to the extent practicable adverse
effects on such habitat caused by fishing, and identify other actions to encourage the
conservation and enhancement of such habitat. The action alternatives in this EA are consistent
with this provision in that they, in combination with each other, update the EFH provisions
already in the salmon FMP and the 1999 Appendix A, based on new information.

5.1.3 CONSISTENCY WITH THE MANAGEMENT STRATEGIES IN THE SALMON FMP
Similar to the MSA National Standards Guidelines, the goals and objectives of the Salmon FMP
are intended to provide a framework to guide the Council’s decisions. Because the action
alternatives considered in this EA do not affect the management of the salmon fishery, they are
consistent with the Salmon FMP management strategies.

5.2 COASTAL ZONE MANAGEMENT ACT

Section 307(c)(1) of the Federal Coastal Zone Management Act (CZMA) requires all Federal
activities that directly affect the coastal zone be consistent with approved state coastal zone
management programs to the maximum extent practicable. The alternatives would be
implemented in a manner that is consistent to the maximum extent practicable with the
enforceable policies of the approved coastal zone management programs of Washington, Oregon
and California. This determination has been submitted to the responsible state agencies for
review under section 307(c)(1) of the CZMA, and reviewed for consistency with the
Washington/Oregon/California coastal zone management programs.

Under the CZMA, each state develops its own coastal zone management program, which is then
submitted for Federal approval. This has resulted in programs which vary widely from one state
to the next. None of the alternatives are expected to affect any state’s coastal management
program.
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5.3 ENDANGERED SPECIES ACT

Section 7(a)(2) of the ESA requires that Federal agencies ensure that any action authorized,
funded, or carried out by such agency is not likely to jeopardize the continued existence of any
endangered species or threatened species or result in the destruction or adverse modification of
critical habitat. In addition, Section 7(a)(3) of the ESA requires that Federal agencies consult
with NMFS and the U.S. Fish and Wildlife Service on any action authorized, funded, or carried
out by such agency that may affect a species listed under the ESA or their designated critical
habitat.

This action is not expected to have adverse effects on any listed species or critical habitat. As
described in this document, this action may have minimal effects on listed species in freshwater
areas where EFH designations would change slightly under the preferred alternative. NMFS has
consulted with itself under ESA section 7 and prepared a memo concluding that implementation
of the preferred alternative is not likely to adversely affect any listed species or critical habitat.

5.4 MARINE MAMMAL PROTECTION ACT

The Marine Mammal Protection Act (MMPA) of 1972 is the principal federal legislation that
guides marine mammal species protection and conservation policy in the United States. Under
the MMPA, NMFS is responsible for the management and conservation of 153 stocks of whales,
dolphins, porpoise, as well as seals, sea lions, and fur seals, while the USFWS is responsible for
walrus, sea otters, and the West Indian manatee. None of the alternatives will result in the take
of any marine mammals. Therefore, NMFS does not need to seek authorization or a permit
under the MMPA for this action.

5.5 MIGRATORY BIRD TREATY ACT

The Migratory Bird Treaty Act of 1918 was designed to end the commercial trade of migratory
birds and their feathers that, by the early years of the 20th century, had diminished populations of
many native bird species. The Act states that it is unlawful to take, Kill, or possess migratory
birds and their parts (including eggs, nests, and feathers), and is an agreement between the
United States, Canada, Japan, Mexico, and Russia to protect a common migratory bird resource.
The Migratory Bird Treaty Act prohibits the take of seabirds, but the incidental take of seabirds
does occur. None of the alternatives are likely to affect the incidental take of seabirds protected
by the Migratory Bird Treaty Act.

5.7 PAPERWORK REDUCTION ACT
The proposed action does not require the collection of any information for the Federal
Government and is therefore not subject to the Paperwork Reduction Act.

5.8 EO 12898 (ENVIRONMENTAL JUSTICE)
EO 12898 obligates federal agencies to identify and address “disproportionately high adverse
human health or environmental effects of their programs, policies, and activities on minority and
low-income populations in the United States” as part of any overall environmental impact
analysis associated with an action. NOAA guidance, NAO 216-6, at §7.02, states that
“consideration of EO 12898 should be specifically included in the NEPA documentation for
decision-making purposes.” Agencies should also encourage public participation especially by
affected communities during scoping, as part of a broader strategy to address environmental
justice issues.
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The proposed action is not expected adversely affect human health or environmental conditions,
so it will not disproportionately affect minority or low-income populations.

5.9 EO 13132 (FEDERALISM)

Executive Order 13132 enumerates eight fundamental federalism principles. The first of these
principles states “Federalism is rooted in the belief that issues that are not national in scope or
significance are most appropriately addressed by the level of government closest to the people.”
In this spirit, the Executive Order directs agencies to consider the implications of policies that
may limit the scope of or preempt state’s legal authority. Preemptive action having such
federalism implications is subject to a consultation process with the states; such actions should
not create unfunded mandates for the states; and any final rule published must be accompanied
by a federalism summary impact statement.

The proposed actions would not have federalism implications subject to Executive Order 13132.

5.10 EO 13175 (CONSULTATION AND COORDINATION WITH INDIAN TRIBAL

GOVERNMENT)

EO 13175 is intended to ensure regular and meaningful consultation and collaboration with tribal
officials in the development of federal policies that have tribal implications, to strengthen the
United States government-to-government relationships with Indian tribes, and to reduce the
imposition of unfunded mandates upon Indian tribes.

The Secretary recognizes the sovereign status and co-manager role of Indian tribes over shared
federal and tribal fishery resources. At Section 302(b)(5), the Magnuson-Stevens Act reserves a
seat on the Council for a representative of an Indian tribe with federally-recognized fishing rights
from California, Oregon, Washington, or ldaho. Through the tribal representative on the
Council, the Tribes have the opportunity to exercise this role. Therefore, the proposed action is
consistent with EO 13175.

5.11 EO 13186 (RESPONSIBILITIES OF FEDERAL AGENCIES TO PROTECT

MIGRATORY BIRDS)

EO 13186 supplements the MBTA (above) by requiring federal agencies to work with the U.S.
Fish and Wildlife Service to develop memoranda of agreement to conserve migratory birds. A
memorandum of understanding between NMFS and the USFWS was finalized on July 14, 2012.
The protocols developed by this memorandum will guide agency regulatory actions and policy
decisions in order to address this conservation goal. The EO also directs agencies to evaluate the
effects of their actions on migratory birds in environmental documents prepared pursuant to the
NEPA.

The proposed action is not expected to have any adverse effects on migratory birds and is,
therefore, consistent with EO 13186.

5.12 REGULATORY FLEXIBILITY ACT
The purpose of the Regulatory Flexibility Act (RFA) is to relieve small businesses, small
organizations, and small governmental entities of burdensome regulations and record-keeping
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requirements. Major goals of the RFA are: (1) to increase agency awareness and understanding
of the impact of their regulations on small business, (2) to require agencies communicate and
explain their findings to the public, and (3) to encourage agencies to use flexibility and to
provide regulatory relief to small entities. The RFA emphasizes predicting impacts on small
entities as a group distinct from other entities and the consideration of alternatives that may
minimize the impacts while still achieving the stated objective of the action. An initial
regulatory flexibility analysis (IRFA) is conducted unless it is determined that an action will not
have a “significant economic impact on a substantial number of small entities.”

The objective of this rule is to revise and update the EFH provisions of the Salmon FMP that
were previously approved by the Secretary of Commerce in 2000. EFH provisions are required
under the Magnuson Fisheries Conservation and Management Act (16 U.S.C. 1802(b)(7). All
vessels harvesting salmon from the ocean troll fishery are considered small under the Small
Business Administration approved definition of a small fish harvester (average gross receipts not
in excess of $20.5 million) (79 FR 33467, June 12, 2014). Therefore, there can be no
disproportionate impacts between small and large vessels. Furthermore, there are no
disproportionate impacts based on homeport, gear type, or vessel size from the promulgation of
this proposed rule.

The following fishery information is found in the 2013 Stock Assessment and Fisheries
Evaluation report (PFMC 2014). In 2013, there were 2,270 permits issued for this fishery, with a
total exvessel value of $34.1 million. Of the 2,270 permits, only 1,177 actually landed salmon.
In California, 670 vessels landed salmon for an exvessel value of $23.6 million; in Oregon, 399
vessels landed salmon for an exvessel value of $7.6 million; and in Washington, 108 vessels
landed salmon for an exvessel value of $2.8 million. Treaty Indian ocean fisheries landed
salmon with an exvessel value of $6.4 million.

This rule would not result in any immediate impacts on revenues or costs for the small entities
participating in the Pacific salmon fishery because it does not contain any new management
measures that would have specific economic impact on the fishery. However, future
rulemakings that are promulgated by NMFS on behalf of the Secretary may be based in part on
the identification and description of the EFH and such actions would likely have specific
measurable impacts on the small entities participating in the fishery.

As a result, a NMFS economist will either prepare an initial regulatory flexibility analysis
(IRFA) or certify that IRFA is not required. NMFS will conduct the appropriate analyses for any
subsequent rulemakings stemming from this proposed rule.

5.13 EO 12866 (REGULATORY PLANNING AND REVIEW)

EO 12866, Regulatory Planning and Review, was signed on September 30, 1993, and established
guidelines for promulgating new regulations and reviewing existing regulations. The EO covers
a variety of regulatory policy considerations and establishes procedural requirements for analysis
of the benefits and costs of regulatory actions. Section 1 of the EO deals with the regulatory
philosophy and principles that were to guide agency development of regulations. It stresses that
in deciding whether and how to regulate, agencies should assess all of the costs and benefits
across all regulatory alternatives. Based on this analysis, NMFS should choose those approaches
that maximize net benefits to society, unless a statute requires another regulatory approach.
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The Regulatory Impact Review is designed to determine whether the proposed action could be
considered a “significant regulatory action” according to EO 12866. EO 12866 defines a
“significant regulatory action”, and requires agencies to provide analysis of the costs and benefits
of such action and reasonable feasible alternatives. An action may be considered “significant” if
it is expected to: 1) have an annual effect on the economy of $100 million or more or adversely
affect in a material way the economy, a sector of the economy, productivity, competition, jobs,
the environment, public health or safety, or state, local, or tribal governments or communities; 2)
create a serious inconsistency or otherwise interfere with action taken or planned by another
agency; 3) materially alter the budgetary impact of entitlement, grants, user fees, or loan
programs or the rights and obligations of recipients thereof; or 4) raise novel legal or policy
issues arising out of legal mandates, the President's priorities, or the principles set forth in the
EO.

A regulatory program is "economically significant™ if it is likely to result in the effects described
in Item 1 above. The RIR is designed to provide information to determine whether the proposed
regulation is likely to be "economically significant.” The exvessel value of the West Coast
commercial salmon fisheries and total income impacts associated with the recreational salmon
fisheries, at $79.3 million in 2013, was well below $100 million. Therefore it is unlikely that the
options considered by the Pacific Fishery Management Council (Council) would have been
projected to have effects in excess of $100 million and; therefore, would not be economically
significant. The actions do not create serious inconsistencies or interfere with the actions of
other agencies, do not alter entitlements, grants, etc., and do not raise novel legal or policy
issues. Therefore, the action is not likely to be found significant under EO 12866.

5.14 NATIONAL ENVIRONMENTAL PoLicy ACT

Finding of No Significant Impact (FONSI)

National Oceanic and Atmospheric Administration Administrative Order 216-6 (NAO 216-6)
(May 20, 1999) contains criteria for determining the significance of the impacts of a proposed
action. In addition, the Council on Environmental Quality regulations at 40 C.F.R. 1508.27 state
that the significance of an action should be analyzed both in terms of “context” and “intensity”.
Each criterion listed below is relevant in making a finding of no significant impact and has been
considered individually, as well as in combination with the others. The significance of this action
is analyzed based on the NAO 216-6 criteria and CEQ’s context and intensity criteria.

These include:

(1) Can the proposed action be reasonably expected to jeopardize the sustainability of any target
species that may be affected by the action?

Response: The proposed action will not jeopardize the sustainability of any target species
because it will not directly degrade their habitat or affect them individually, or result in any
activity that would do so. The proposed action is intended to be beneficial to Pacific Coast
salmon managed under the Pacific Coast Salmon FMP by revising the description and
identification of essential fish habitat (EFH) for these species.
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(2) Can the proposed action be reasonably expected to jeopardize the sustainability of any non-
target species?

Response: The proposed action will not jeopardize the sustainability of any non-target species because it
will not directly degrade their habitat or affect them individually, or result in any activity that would do
so. The proposed action will revise the description and identification of EFH for Pacific Coast salmon
and may indirectly benefit non-target species as a result.

(3) Can the proposed action be reasonably expected to allow substantial damage to the ocean
and coastal habitats and/or EFH as defined under the Magnuson-Stevens Fishery Conservation
and Management Act and identified in FMPs?

Response: The proposed action will not cause any damage to the ocean and coastal habitats
and/or EFH because it will not result in any activities that could cause such harm. It is expected
to lead, through the required EFH consultation process, to reduced levels of damage from
anthropogenic activities relative to what would have occurred without the proposed action
because the EFH Conservation Recommendations should provide measures to reduce harm from
those activities.

(4) Can the proposed action be reasonably expected to have a substantial adverse impact on
public health or safety?

Response: The proposed action is not expected to adversely affect public health or safety, either
directly or indirectly, because it will not result in any activities that would have such effects.

(5) Can the proposed action be reasonably expected to adversely affect endangered or
threatened species, marine mammals, or critical habitat of these species?

Response: The proposed action is not expected to adversely affect any endangered or threatened
species, marine mammals, or critical habitat of these species because it will not result in any
activities that would either degrade their habitat or affect them individually. It may, however,
provide some benefits to these species if, through the required EFH consultation process,
conservation measures implemented to protect salmon EFH also protect the habitat of these
species.

(6) Can the proposed action be expected to have a substantial impact on biodiversity and
ecosystem function within the affected area (e.g., benthic productivity, predator-prey
relationships)?

Response: The proposed action is not expected to adversely impact biodiversity or ecosystem
function within the affected area because it will not result in any activity that would have such
effects. It may, however, provide some benefits if, through the required EFH consultation
process, conservation measures are implemented to protect salmon EFH that also protect
biodiversity and ecosystem function.

(7) Are significant social or economic impacts interrelated with significant natural or physical
environmental effects?

Response: Since there are no significant natural or physical environmental effects expected, the
proposed action is not expected to have any social or economic impacts interrelated with
significant natural or physical environmental effects. The proposed action will not result in any
activity that would have significant effects.
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(8) Are the effects on the quality of human environment expected to be highly controversial?
Response: The effects of the proposed action are not expected to be controversial, as the data
and information being used to inform any revisions to salmon EFH are publicly available, widely
used, not controversial, and the basis is an updated version of the data that formed the basis for
the original description of EFH for Pacific Coast salmon in 1999. The proposed action was
developed through the Council process, including multiple Council meetings (April 2011, March
2012, September 2012, April 2013, and September 2013), comments provided by the public at
these meetings were considered in adopting the proposed action.

(9) Can the proposed action reasonably be expected to result in substantial impacts to unique
areas, such as historic or cultural resources, park land, prime farmlands, wetlands, wild and
scenic rivers or ecologically critical areas?

Response: The proposed action is not expected to adversely affect any unique characteristics of
the geographic area because it will not result in any activity that would have such effects. It
may, however, provide some indirect benefits if, through the required EFH consultation process,
conservation measures are implemented to protect salmon EFH that also protect these unique
characteristics.

(10) Are the effects on the human environment likely to be highly uncertain or involve unique or
unknown risks?

Response: The proposed action is not likely to result in effects on the human environment that
are highly uncertain or involve unique or unknown risks. The effects on the human environment
of designating EFH are well understood, and will be no different from the effects that occurred
when EFH for Pacific Coast salmon was first designated in 1999.

(11) Is the proposed action related to other actions with individually insignificant, but
cumulatively significant impacts?

Response: As a result of the cumulative effects analysis, section 4.14 of this EA, the proposed
action is not expected to be related to other actions with individually insignificant but
cumulatively significant impacts.

(12) Is the proposed action likely to adversely affect districts, sites, highways, structures, or
objects listed or eligible for listing in the National Register of Historic Places or may cause loss
or destruction of significant scientific, cultural or historical resources?

Response: The proposed action does not involve, and is not expected to affect, anything listed,
or eligible for listing in the NRHP or cause the loss or destruction of significant cultural,
scientific, or historical resources.

(13) Can the proposed action reasonably be expected to result in the introduction or spread of a
non-indigenous species?

Response: The proposed action does not involve any activities that would result in the
introduction or spread of a non-indigenous species.
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(14) Is the proposed action likely to establish a precedent for future actions with significant
effects or represents a decision in principle about a future consideration?

Response: The proposed action is not expected to establish a precedent for future actions with
significant effects because it will not directly affect any future actions. One potential issue is
how designating EFH above an impassible dam will affect FERC relicensing. Although such a
designation would provide support for providing passage during the relicensing process, it is not
likely that the designation of EFH would, by itself, be a deciding factor.

(15) Can the proposed action reasonably be expected to threaten a violation of Federal, State, or
local law or requirements imposed for the protection of the environment?

Response: The proposed action will not result in any activity that would violate any laws or
requirements imposed for the protection of the environment.

(16) Can the proposed action reasonably be expected to result in cumulative adverse effects that
could have a substantial effect on the target species or non-target species?

Response: The proposed action is not expected to result in cumulative adverse effects that have
a substantial effect on the target or non-target species because it is limited to revising the EFH
provisions of the Pacific Coast Salmon FMP. The intent of the proposed action is to improve the
protection of the habitats that support the target species (Council-managed salmon) and non-
target species (both managed and unmanaged species). It does not affect the management of any
fishery, and has no adverse effect on the environment. Therefore, cumulative adverse effects are
not expected to occur.

DETERMINATION

In view of the information presented in the EA, it is hereby determined that the approval by
NMES of this the action will not significantly impact the quality of the human environment as
described above and in the supporting EA. In addition, all beneficial and adverse impacts of the
proposed action have been addressed to reach the conclusion of no significant impacts.

According prepyowmental Impact Statement for this action is not necessary.
%ﬂ /i f’/ﬁ?/Za/?[

Barry A. Thom / ate
Deputy Regional Administrator
West Coast Region, NMFS

List of Persons and Agencies Consulted

This action is a Council-recommended action that includes all interested and potential
cooperating agencies, such as US Fish and Wildlife Service, tribal government representatives,
and state representatives for WA, OR, ID, and CA.

Main authors:
Kerry Griffin, Pacific Fishery Management Council
John Stadler, NMFS WCR
Eric Chavez, NMFS WCR
Steve Freese, NMFS WCR
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Barbara Seekins, NMFS WCR — Geographic Information System Analysis
Charleen Gavette, NMFS WCR - Geographic Information System Analysis
Kimberly Ambert, PFMC — proofing and editing

The following people were also consulted or were involved in reviewing early drafts of the
document:

Sarah Biegel, NMFS WCR, NEPA Coordinator

Peggy Mundy, NMFS WCR

Sheila Lynch, NOAA GC, Attorney

Jane Hannuksela, NOAA GC, Attorney

Dan Hytrek, NOAA GC, Attorney

Copies of this Environmental Assessment and other supporting documents for this
document are available from John Stadler, National Marine Fisheries Service, 510
Desmond Drive SE, Lacey, Washington, 98503
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1. INTRODUCTION

Essential fish habitat means those waters and substrate necessary
to fish for spawning, breeding, feeding, or growth to maturity.

MSA Section 3(10)

This document contains the identification and description of essential fish habitat (EFH) for salmon
managed by the Pacific Fishery Management Council (Council) under the Pacific Coast Salmon Fishery
Management Plan (salmon FMP). These managed salmon include most of the Chinook salmon
(Oncorhynchus tshawytscha) stocks and all of the coho salmon (O. kisutch) stocks from Washington,
Oregon, Idaho, and California as well as pink salmon (O. gorbuscha) stocks originating from watersheds
within Puget Sound (PFMC 1997b).

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) requires all fishery
management councils to amend their fishery management plans (FMPs) to describe and identify EFH for
each managed fishery. As defined in the MSA, the term "essential fish habitat” means those waters and
substrate necessary to fish for spawning, breeding, feeding or growth to maturity. For the purpose of
interpreting this definition of EFH: “‘waters’” include aquatic areas and their associated physical, chemical,
and biological properties that are used by fish and may include aquatic areas historically used by fish where
appropriate; “‘substrate’” includes sediment, hard bottom, structures underlying the waters, and associated
biological communities; “‘necessary’’ means the habitat required to support a sustainable fishery and the
managed species’ contribution to a healthy ecosystem; and ‘‘spawning, breeding, feeding, or growth to
maturity’’ covers a species’ full life cycle (50 CFR 600.10).

The waters and substrate that comprise EFH designated in the FMPs managed by the Council are diverse
and widely distributed. They are also closely interconnected with other aquatic and terrestrial environments.
From a broad perspective, EFH is the geographic area where the species occurs at any time during its life.
This area can be described in terms of ecological characteristics, location, and time. In ecological terms,
EFH includes waters and substrate that focus distribution (e.g., migration corridors, spawning areas, rocky
reefs, intertidal salt marshes, or submerged aquatic vegetation) and other characteristics that are less distinct
(e.g., turbidity zones, salinity gradients). Spatially, habitats and their use may shift over time due to natural
habitat-forming processes, such as sediment transport or extreme weather events, and human activities,
such as shoreline armoring or timber harvest. The type of habitat available, its attributes, and its functions
are important to species productivity, diversity, health, and survival.

An FMP should minimize, to the extent practicable, adverse effects on EFH caused by fishing and identify
other actions to encourage the conservation and enhancement of EFH. The MSA also require Federal
agencies to consult with the National Marine Fisheries Service (NMFS) with respect to any action
authorized, funded, or undertaken, or proposed to be authorized, funded, or undertaken, by such agency
that may adversely affect any essential fish habitat identified under this Act.

The regulatory guidance that implements the EFH provisions of the MSA (50 CFR 600) defines an “adverse
effect” as any impact that reduces quality and/or quantity of EFH. Adverse effects may include direct or
indirect physical, chemical, or biological alterations of the waters or substrate and loss of, or injury to,
benthic organisms, prey species and their habitat, and other ecosystem components, if such modifications
reduce the quality or quantity of EFH. Adverse effects on EFH may result from actions occurring within
EFH or outside of EFH and may include site-specific or habitat-wide impacts, including individual,
cumulative, or synergistic consequences of actions.

The regulatory guidance also requires FMCs and NMFS to periodically review the EFH provisions of FMPs
and that those provisions should be revised or amended, as warranted, based on available information (50
CFR 600.815(a)(10)). The review should evaluate published scientific literature, unpublished scientific
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reports, information solicited from interested parties, and previously unavailable or inaccessible data. EFH
for Pacific Coast salmon was first identified and described in Appendix A to the salmon FMP (PFMC
1999), and was reviewed by the PFMC and NMFS in 2011 (see Stadler et al. 2011). This revised appendix
reflects the result of that review and subsequent Council action, and contains information required by the
EFH regulatory guidance (50 CFR 600).

Chapter 2 of this document identifies EFH for the three species Pacific salmon managed under the salmon
FMP and designates habitat areas of particular concern (HAPC). Chapter 3 describes the habitat
requirements for each life history stage for each of the three species of salmon. Chapter 4 describes potential
adverse effects on salmon EFH from both fishing and non-fishing activities as well as potential conservation
and enhancement measures to avoid, minimize, mitigate, or otherwise offset those effects. Chapter 5
describes additional information and research needs for improving the identifications and descriptions of
EFH for Pacific Coast salmon.
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2. IDENTIFICATION OF ESSENTIAL FISH HABITAT FOR THE
PACIFIC SALMON FISHERY

EFH for the Pacific Coast salmon fishery means those waters and substrate necessary for salmon production
needed to support a long-term, sustainable salmon fishery and salmon contributions to a healthy ecosystem.
To achieve that level of production, salmon EFH must include all freshwater, estuarine, and marine habitats
in, and off of, Washington, Oregon, Idaho, and California and the marine waters off Alaska that are
currently occupied by stocks of salmon managed under this FMP, as well as most of the habitats that were
historically occupied by those same stocks. EFH cannot be designated for salmon stocks that are not
managed under the FMP, and cannot be designated for stocks that are listed as Ecosystem Component
Species in the FMP.

The geographic extent of freshwater EFH is identified as all water bodies currently or historically occupied
by Council-managed salmon. In the estuarine and marine areas, salmon EFH extends from the extreme high
tide line in nearshore and tidal submerged environments within state territorial waters out to the full extent
of the exclusive economic zone (200 nautical miles or 370.4 km) offshore of Washington, Oregon, and
California north of Point Conception. Foreign waters off Canada, while still salmon habitat, are not included
in salmon EFH, because they are outside United States jurisdiction. Pacific Coast salmon EFH also includes
the marine areas off Alaska designated as salmon EFH by the North Pacific Fishery Management Council
(NPFMC)1. If the NPFMC alters its designation of EFH for salmon in Alaskan marine waters, the marine
EFH for Pacific Coast salmon under this FMP will change accordingly, without action by this Council. The
coast-wide geographic range of EFH for Pacific Coast salmon, both freshwater and marine, is shown in
Figure 1. This identification of EFH is based on the descriptions of habitat utilized by Chinook salmon,
coho salmon, and Puget Sound pink salmon provided in Chapter 3 of this appendix. Areas above long-
standing naturally impassable barriers (e.g., waterfalls) and above specific impassable dams are excluded
from EFH, as are some areas that are the focus of reintroductions under Section 10(j) of the U.S. Endangered
Species Act (ESA).

2.1 COMPREHENSIVE APPROACH TO IDENTIFICATION

The Council chose a comprehensive rather than a limiting approach to the identification of salmon EFH for
several reasons. In the marine environment, Pacific salmon distribution can only be identified generally
throughout the exclusive economic zone (EEZ), because it is extensive, varies seasonally and inter-
annually, and has not been extensively sampled in many ocean areas. In estuaries and freshwater, delimiting
habitat to that which is essential is difficult, because of the diversity of habitats utilized by Pacific salmon
coupled with (1) natural variability in habitat quality and use (e.g., some streams may have fish present
only in years with plentiful rainfall; also, habitat of intermediate and low value may be important depending
upon the health of the fish population and the ecosystem); (2) the current low abundance of Pacific salmon;
(3) the lack of data on specific stream-by-stream historical distribution; and (4) the fact that salmon migrate
through this entire continuum of habitats. Many of the current databases on salmon distribution were
developed during recent periods of low salmon abundance and may not accurately reflect the complete
distribution and habitats utilized by salmon. Furthermore, the current information on salmon freshwater
distribution is useful at the regional level for determining which watersheds salmon inhabit, but not
necessarily for identifying EFH down to specific stream reaches and habitats utilized by salmon.

After considering these factors, the Council adopted an inclusive, watershed-based approach, and
designated EFH at the level of the USGS 4" field hydrologic units (HUs). Such an approach is appropriate,
because it (1) recognizes the species’ use of diverse habitats and underscores the need to account for all of

1 Contact the North Pacific Fishery Management Council for information on salmon EFH in the marine waters off of
Alaska. http://www.alaskafisheries.noaa.gov/npfmc/index.html
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the habitat types supporting the species’ freshwater and estuarine life stages, from small headwater streams
to migration corridors and estuarine rearing areas; (2) considers the variability of freshwater habitat as
affected by environmental conditions (droughts, floods, etc.) that make precise mapping difficult; and (3)
reinforces important linkages between aquatic and adjacent upslope areas. Habitat available and utilized by
salmon changes frequently in response to floods, landslides, woody debris inputs, sediment delivery, and
other natural events. To expect the distribution of salmon within a stream, watershed, province, or region
to remain static over time is unrealistic. Furthermore, this watershed-based approach is consistent with other
Pacific salmon habitat conservation and recovery efforts such as those implemented under the Endangered
Species Act (ESA). Additional detail on Pacific salmon freshwater essential habitat is provided in Chapter
3 of this appendix.

Salmon EFH is designated for each species within the USGS 4" field hydrologic units identified in Table
1 using current and historical distribution data. These 4" field HUs were identified using several databases
of current salmon distribution, augmented with additional other historical and current distribution data
identified in Table 2. Current distribution information in Washington, Oregon, and ldaho was obtained from
StreamNet (2012a; 2012b; 2012c; and 2012d), and current distribution information in California was
obtained from Calfish (2012) and NMFS (2005a; 2005b).

Salmon EFH includes the channels within the designated 4" field HUs with a lateral extent as defined by
the ordinary high-water line (33 CFR 319.11). Salmon EFH excludes areas upstream of longstanding
naturally impassable barriers (i.e., natural waterfalls in existence for several hundred years). Salmon EFH
includes aquatic areas above all artificial barriers except the impassable barriers (dams) listed in Table 1.
Although the habitats above these dams are not designated as EFH, activities in these areas that may
adversely affect the EFH below the dams are subject to the consultation provisions of the MSA. The
rationale used to identify these dams is described in detail in Section 2.2.

2.2 CONSIDERATION OF REINTRODUCTIONS UNDER SECTION 10(j)
OF THE ESA

Throughout their historical range, salmon have been extirpated from many freshwater habitats that once
supported self-sustaining populations. Man-made impassable barriers, such as dams and culverts, block
access to a significant portion of historically occupied areas. In some areas that remain accessible, the
habitats have been so degraded by anthropogenic activities that they no longer support salmon. Although
many of these areas are currently unoccupied, they are recognized as important and reestablishing
populations in most of these areas is necessary for maintaining a sustainable salmon fishery and the
contribution of salmon to a healthy ecosystem.

Many of these extirpated populations were part of a larger population (i.e., an evolutionarily significant unit
[ESU]) that has been listed as either threatened or endangered under the ESA. The ESA contains provisions
under Section 10(j) that facilitate cooperative efforts to reintroduce listed species into historical habitats,
where NMFS works with a range of stakeholders that include Federal, state, and local agencies, Tribal
governments, industry, and private citizens, to reach agreement on where reintroductions will occur.
Designation as an experimental population under Section 10(j) encourages stakeholder support by allowing
for the easing of certain ESA liabilities, such as the consultation requirements under Section 7 or the
prohibition of take under Section 9, for potentially affected parties within the reintroduction area.
Cooperation is essential to these reintroduction efforts, and in certain cases, EFH designations that are not
aligned with reintroduction planning could confuse the public and could have implications for ongoing and
future efforts to build support to reestablish listed salmon populations in these areas. Therefore, the Council
intends to consider these areas, on a case-by-case basis and in cooperation with NMFS, to determine
whether it is appropriate to have EFH designations in areas where experimental populations have been, or
are proposed to be, reintroduced.
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2.3 CONSIDERATION OF IMPASSABLE DAMS

Numerous hydropower, water storage, and flood control projects have been built that block access to large
areas that were historically used by salmon. This loss of habitat is widely recognized as a major factor in
the decline of salmon populations throughout their range. The EFH regulations note that if degraded or
inaccessible aquatic habitat has contributed to reduced yields of a species or assemblage and if those
conditions can be reversed through such actions as improved fish passage techniques, improved water
quality measures, and similar measures that are technologically and economically feasible, EFH should
include those habitats that would be necessary to the species to obtain increased yields [50 CFR
600.815(a)(1)(iv)(F)]. In addition, the EFH regulations recognize the importance of ecosystem restoration
and allows EFH to be designated in certain historical habitats, provided that they are necessary to support
rebuilding the fishery and that restoration is technologically and economically feasible [50 CFR
600.815(a)]. These dams vary greatly in size, permanence, the feasibility of reestablishing fish passage, and
the contribution that the habitats above the dam would make to a sustainable fishery and conservation of
the species. Therefore the Council, in 1999, established a set of criteria for determining whether the habitat
above them should be designated as EFH, or whether the dams should be designated as the upstream extent
of EFH on that system. The Council applied these criteria to more than 50 large dams in Washington,
Oregon, ldaho, and California, and designated 44 of them as the upstream extent of EFH. As part of the 5-
year review, these 44 dams were re-evaluated, based on a modified set of criteria. These modified criteria
are as follows:

1) Is the dam federally owned or operated, licensed by the Federal Energy Regulatory Commission
(FERC), state licensed, or subject to state dam safety supervision? Is the dam of sufficient size,
permanence, impassability, and legal identity to warrant consideration for inclusion in this list?

e If Yes both question, go to 2
o If No, then the dam is not the upstream extent and the habitat above the dam should be designated
as EFH.

2) Is the dam upstream of any other impassable dam that is designated as the upstream extent of EFH?
e If Yes, then the upstream extent of EFH is, by definition, downstream of the dam, and it should not
be included in the list of impassable dams.
e If No, thengoto 3.

3) s fish passage in the construction or planning phase by a state or Federal agency or facility operator?
e If Yes, then the dam should not be considered the upstream extent, and the habitat above the dam
should be designated as EFH.
e Ifno, thengoto4.

4) Has NMFS or the Council determined that restoration of passage and conservation of the habitat above
the dam is necessary for the long-term survival of the species and sustainability of the fishery? In
making this determination, NMFS or the Council should consider information contained in official
NMFS documents such as a biological opinion, critical habitat designation, NMFS recovery plan, fish
passage prescription under the Federal Power Act, or other formal NMFS policy position. This criterion
provides for designation of habitat upstream of dams that would otherwise be listed as the upstream
extent of EFH, and reflects the fact that the habitats in many portions of watersheds have not previously
been formally evaluated.

e If Yes, then the dam should not be considered the upstream extent and the habitat above the dam
should be designated as EFH.
e If No, then the dam should be designated as the upstream extent of EFH.

In determining the upstream extent of EFH, the Council and NMFS also considered reintroduction efforts
under Section 10(j) of the ESA. Consideration of new EFH designations should be aligned with
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reintroduction planning, to the extent feasible.

Using this process, the Council designated 43 dams as the upstream extent of EFH. These dams are
identified in Table 1. The locations of these dams are also indicated on the species-specific maps of EFH
(Figures 2 through 6). It is important to note that some of the dams block passage of one species of salmon
but not another. For example, Chinook salmon are passed, via a trap and haul operation, at Big Cliff Dam
on the North Santiam River, but coho salmon are not.

Throughout the range of Pacific salmon, numerous hydropower dams have undergone, or are scheduled for,
relicensing by FERC. Information developed during the process of relicensing requires evaluation to
determine whether fish passage facilities will be required at such dams to restore access to historically
occupied habitat. Even though habitat above such barriers may not currently be designated as EFH, this
conclusion does not diminish the potential importance of restoring access to these areas. The FERC
relicensing process may result in requirements for the establishment of fish passage when the habitat above
currently impassable FERC-licensed dams is necessary. Passage may also be required via other non-FERC
mechanisms. If, through these processes, salmon access or reintroduction above any of the dams listed in
Table 2 become feasible, the Council may remove them from the list and designate the areas above them
as EFH.

2.4 HABITAT AREAS OF PARTICULAR CONCERN

The implementing regulations for the EFH provisions of the MSA (50 CFR part 600) recommend that the
FMPs include specific types or areas of habitat within EFH as “habitat areas of particular concern” (HAPC)
based on one or more of the following considerations: (1) the importance of the ecological function provided
by the habitat; (2) the extent to which the habitat is sensitive to human-induced environmental degradation;
(3) whether, and to what extent, development activities are, or will be, stressing the habitat type; and (4)
the rarity of the habitat type. Based on these considerations, the Council designated five HAPCs: 1) complex
channels and floodplain habitats; 2) thermal refugia; 3) spawning habitat; 4) estuaries; and 5) marine and
estuarine submerged aquatic vegetation (SAV). With the exception of estuaries, none of these HAPCs have
been comprehensively mapped, and some may vary in location and extent over time. For these reasons, the
mapped extent of these areas is only a first approximation of their location. Defining criteria of these HAPCs
are described below, which should be applied to determine whether a given area is designated as a HAPC
for Pacific Coast salmon. It is important to note that HAPCs include all waters, substrates, and associated
biological communities falling within the area defined by the criteria below. In some cases, HAPCs may
overlap with each other (e.qg., estuaries with marine and estuarine SAV), an indicator of the multiple habitat
functions provided by, and the increased importance of, that area.

The intended goal of identifying HAPCs is to provide additional focus for conservation efforts. While the
HAPC designation does not add any specific regulatory process, it highlights certain habitat types that are
of high ecological importance. As a result, Federal actions with potential adverse impacts to HAPCs will
be more carefully scrutinized during the EFH consultation process and may result in greater conservation
of EFH.

2.4.1 Complex Channels and Floodplain Habitats

Complex channels consisting of meandering, island-braided, pool-riffle and forced pool-riffle channels and
complex floodplain habitats consisting of wetlands, oxbows, side channels, sloughs and beaver ponds, and
steeper, more constrained channels with high levels of large woody debris (LWD), provide valuable habitat
for all Pacific salmon species. The densities of both spawning and rearing salmon are highest in areas of
high quality naturally functioning floodplain habitat and in areas with LWD than in anthropogenically
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modified floodplains (Brown and Hartman 1988; Chapman and Knudsen 1980; Brown and Hartman 1988;
Montgomery et al. 1999). These important habitats are typically found within complex floodplain channels
defined as meandering or island-braided channel patterns and in pool-riffle or forced-pool mountain river
systems (see Montgomery and Buffington 1998 and Beechie et al. 2006 for detailed description of these
channel types). Complex floodplain habitats are dynamic systems that change over time. As such, the
habitat-forming processes that create and maintain these habitats (e.g., erosion and aggradation, channel
avulsion, input of large wood from riparian forests) should be considered as integral to the habitat.

An important component of these habitats is large wood, which typically occurs in the form of logjams in
floodplains and larger rivers and accumulations of single or multiple logs in smaller mountain channels.
Large woody debris helps create complex channels and floodplain habitats and important spawning and
rearing habitat by trapping sediment, nutrients, and organic matter, creating pools, sorting gravels,
providing cover and hydrologic heterogeneity, and creating important spawning and rearing areas for
salmon (Harmon et al. 1986; Abbe and Montgomery 1996; Bilby and Bisson 1998). Complex channels,
floodplain habitat, and LWD are very sensitive to land, riparian, or river management. These areas also
provide pools, off-channel areas, shade, cooler temperatures, and thermal refugia during both summer and
winter (Crispin et al. 1993).

Juvenile coho salmon frequently move from main-channel habitats to off-channel habitats during the winter
months, presumably to seek refuge from high winter flows (Cederholm and Scarlett 1982; Peterson 1982).
Juvenile coho salmon inhabiting beaver ponds and other off-channel ponds exhibit higher densities, higher
growth rates, and higher overwinter survival rates than coho salmon inhabiting other main-channel and
side-channel habitats (Bustard and Narver 1975; Swales et al. 1986; Swales and Levings 1989).

Side channels are important spawning habitat for Chinook salmon as well as coho salmon, and complex
floodplain habitat and associated channels have higher densities of spawning fish than modified or
constrained habitats (\Vronskiy 1972; Drucker 2006; NOAA unpublished data).

In higher-gradient reaches with more confined channels, large wood plays a major role in creating deep,
complex pools that provide winter refuge where off-channel habitats are not available. Densities of juvenile
coho salmon and other salmonids are often substantially higher in stream reaches with higher wood volumes
compared to streams with little wood (reviewed in Bilby and Bisson 1998).

In most river systems throughout the Pacific Northwest and California, complex floodplain habitats have
been subject to a high degree of direct anthropogenic modification. Floodplain areas have been cleared of
woodland vegetation, drained, and filled to allow agricultural, residential, and urban development (Pess et
al. 2002; 2003). Channelization and diking of rivers has effectively separated rivers from many off-channel
habitats once available to salmonids (Beechie et al. 1994; Reeves et al. 1998). Clearing of large wood
accumulations in rivers was commonplace to both improve navigation and facilitate transport of logs from
upstream forest to mill sites downstream (Bilby and Bisson 1998). Active removal of beaver ponds or
isolation of beaver ponds by levees has resulted in substantial losses of these habitats in many Pacific
Northwest rivers (Beechie et al. 1994; 2001).

Low-gradient, unconstrained reaches that typify where complex floodplain habitats are expressed are also
highly responsive to disturbances that happen higher up in the watershed. For example, sediments generated
by land-use and road-building practices are typically routed through higher-gradient, transport reaches and
are deposited in low-gradient reaches. This can lead to widening and shallowing of the river channel, filling
in of pool habitats, and reductions in the average particle size of the substrate (Montgomery and Buffington
1998). These changes, in turn, diminish the quality of spawning and rearing habitats for salmon, as well the
capacity of affected reaches to produce invertebrates that salmonids depend on for food.

In moderate-gradient stream reaches, historical land-use practices including logging of riparian forests,
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splash damming, and active removal of wood from the stream channel to facilitate fish passage and protect
local infrastructure has fundamentally altered the structure and function of salmon habitats. Despite
improvements in riparian forest management that have occurred in the last 40-50 years, the legacy of early
practices remains apparent in diminished sources for recruitment of large wood (particularly of coniferous
origin), decreased quantities of large wood in stream channels, and a shift in composition of large wood
pieces from large-diameter pieces of coniferous origin to smaller diameter pieces of hardwood origin, which
decompose at a much faster rate (Bilby and Bisson 1998).

Many areas that historically were part of complex floodplain habitats have been permanently lost to urban
development. Restoration of other such habitats would require major shifts in land-use practices including
abandonment of agricultural lands and removal of dikes and levees. Consequently, maintaining those few
relatively intact floodplain habitats that remain on the landscape should be a high priority in salmon
conservation.

Conditions in riparian forests along more confined channels are likely to improve over the long-term in
response to forest practice rules; however, the time lag between establishment of these rules and expected
attainment of instream benefits is long (100-200 years). Consequently, ensuring protection of stream
reaches that are characterized by intact, coniferous riparian stands and/or that currently have high amounts
of inchannel wood is a high priority to bridge this gap.

Historically, neither complex floodplain habitats nor mid-gradient channels with large quantities of in-
channel wood were inherently rare within forested landscapes of the Pacific Northwest and California, but
they have become increasingly so in response to human alterations of the landscape. For example, in the
Skagit and Stillaguamish River watersheds, agricultural and urban development in floodplain areas has led
to a 50 percent loss of side-channel sloughs habitats, and roughly 90 percent of beaver ponds have been
isolated from main channel habitats (Beechie et al. 1994; 2001). As a consequence of intensive forest
management on the vast majority of landscape within the Pacific Coastal Ecoregion, streams throughout
the region have experienced reductions in the quantity and average size of in-channel large wood, as well
as loss of wood recruitment potential from adjacent riparian zones (Bilby and Bisson 1998).

The location and extent of these complex habitats can vary over space and time and have not been
comprehensively mapped. Therefore, maps or spatial descriptions may not reliably identify them at the
project scale. As such, this HAPC relies on the detailed text that describes the general attributes of these
habitats, rather than spatially explicit descriptions or maps.

2.4.2 Thermal Refugia

Thermal refugia that provide areas to escape high water temperatures are critical to salmon survival,
especially during hot, dry summers in California and eastern Oregon and Washington. Thermal refugia
provide important holding and rearing habitat for adults and juveniles (Goniea et al. 2006; Sutton et al.
2007). Important thermal refugia often exist higher in hydrologic units and are most susceptible to blockage
by artificial barriers (Yoshiyama et al. 1998). Reduced flows that are either anthropogenic, natural or
climate-change induced can also reduce or eliminate access to refugia (Battin et al. 2007; Riley et al. 2009).
Loss of structural elements such as large wood can also influence the formation of thermal refugia. Thermal
refugia typically include coolwater tributaries, lateral seeps, side channels, tributary junctions, deep pools,
areas of groundwater upwelling and other mainstem river habitats that are cooler than surrounding waters
(>2° C cooler) (Torgersen et al. 1999; Ebersole et al. 2003). As such, refugia can occur at spatial scales
ranging from entire tributaries (e.g., spring-fed streams), to stream reaches (e.g., alluvial reaches with high
hyporheic flow), to highly localized pockets of water only a few square meters in size embedded within
larger rivers.

Studies have shown that salmon increase their use of thermal refugia (e.g., cool water tributaries) when
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exposed to elevated water temperatures (Sutton et al. 2007), which can significantly reduce migration rates
and suggests these areas provide crucial habitat in warm years (Goniea et al. 2006). Torgersen et al. (1999)
state that the ability for cold water fish such as salmon to persist in warm water environments (>25°C) that
experience elevated summer temperatures and seasonal low flows may be attributed to thermal refugia
because even relatively minor differences in temperature are ecologically relevant for fish. In addition,
climate change is expected to cause a rise in freshwater temperatures and a reduction in snowpack, which
would lead to lower flows in the summer and fall (Battin et al. 2007; Mote et al. 2003; Stewart et al. 2004).
These impacts would likely result in a reduction in the quantity and quality of fresh water salmon habitat,
making thermal refugia even more important in the future.

Acrtificial barriers can block access to thermal refugia, which are often located at higher elevations. These
barriers can also restrict flows, potentially increasing downstream temperatures (Yoshiyama et al. 1998).
Land-use practices and resource extraction (e.g., agricultural and forestry practices) can affect riverine
habitat and alter thermal spatial structure leading to elevated temperatures and reduced cool water habitat
(Torgersen et al. 1999). Climate change is expected to exacerbate these impacts (ISAB 2007; Miles et al.
2000; Stewart et al. 2004).

The abundance of cool water habitat features can vary substantially depending upon many factors including
geographic location, flow characteristics and time of year. However, in certain areas with hot, dry summers
(e.g., lower Sacramento River); it is likely that little, if any, suitable holding habitat exists for salmon to
take refuge from elevated water temperatures (NMFS 2009a). Moreover, because climate change is
expected to cause an increase in freshwater temperatures and prolonged summer drought periods (Battin et
al. 2007; Mote et al. 2003; Stewart et al. 2004), these habitat types can be expected to become more rare
(ISAB 2007).

The location and extent of thermal refugia are poorly understood, and maps or spatial descriptions may not
reliably identify them at the project scale. As such, this HAPC relies on the detailed text that describes the
general attributes of these habitats, rather than spatially explicit descriptions or maps.

2.4.3 Spawning Habitat

Spawning habitat has an extremely high ecological importance, and it is especially sensitive to stress and
degradation by a number of land- and water-use activities that affect the quality, quantity and stability of
spawning habitat (e.g., sediment deposition from land disturbance, streambank armoring, water
withdrawals) (Independent Scientific Group 2000; Snake River Salmon Recovery Board 2006). Salmon
spawning habitat is typically defined as low gradient stream reaches (<3%), containing clean gravel with
low levels of fine sediment and high inter gravel flow. Many spawning areas have been well defined by
historical and current spawner surveys and detailed maps exist for some hydrologic units.

Spawning is a particularly important element of the life history of any species of fish. Adverse effects on
salmon spawning habitat can be caused by natural conditions such as drought, as well as from human
activities. Regardless of potential impacts, the selection of suitable habitat and successful spawning can
mean the difference between a successful recruitment year and a poor one.

Spawning habitat consists of the combination of gravel, depth, flow, temperature, and dissolved oxygen,
among others. Impacts to any of these factors can make the difference between a successful spawning event
and failure. Several anthropogenic activities are known to impact various physical, chemical, or biological
features of spawning habitat, including road construction, timber harvest, agriculture, and residential
development among others.

Although there are modest differences in spawning preferences between the species, all salmon require
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cold, highly oxygenated, flowing water as suitable spawning habitat. Many human activities and natural
occurrences can affect spawning habitat, including road building, culvert construction, forestry activities,
agriculture, dams, and others. The population of the contiguous U.S. west coast grew nearly 27 percent
between 1990 and 2009 (U.S. Census 2010). This represents about 10 million people who need housing,
transportation, and other infrastructure. As population growth continues to spur development, stresses to
salmon habitat are inevitable.

Chinook salmon spawn in a broad range of habitats. Depths can range from a few centimeters to several
meters deep, and in small tributaries to large river systems (PFMC 1999). Coho salmon typically spawn in
smaller tributaries than Chinook salmon, but are known to also spawn in larger rivers and occasionally
lakes. Puget Sound pink salmon tend to spawn in larger rivers, but can also spawn in the lower reaches of
rivers and even the intertidal zone (Quinn 2005). But as with other salmon species, pink salmon require
high dissolved oxygen and adequate temperatures. Although salmon do require suitable habitat for
successful spawning, such habitat is generally available and therefore not considered rare.

The location and extent of spawning habitat can vary over space and time, and not all spawning habitat is
adequately mapped. Therefore maps or spatial descriptions may not reliably identify them at the project
scale. As such, this HAPC relies on the detailed text that describes the general attributes of these habitats,
rather than spatially explicit descriptions or maps.

2.4.4 Estuaries

Estuaries are “waters that are semi-enclosed by land but have open, partly obstructed, or sporadic access to
the ocean, and in which seawater is at least occasionally diluted by freshwater runoff from land” (Dethier
1990), and include nearshore areas such as bays, sounds, inlets, river mouths and deltas, pocket estuaries,
and lagoons influenced by ocean and freshwater. Because of tidal cycles and freshwater runoff, salinity
varies within estuaries and results in great diversity, offering freshwater, brackish and marine habitats
within close proximity (Haertel and Osterberg 1967). Such areas tend to be shallow, protected, nutrient
rich, and are biologically productive, providing important habitat for marine organisms, including salmon.

The inland extent of the estuary HAPC is the high water tidal level along the shoreline or the upriver extent
of saltwater intrusion, defined as upstream and landward to where ocean-derived salts measure less than
0.5 parts per thousand during the period of average annual low flow. The seaward extent is an imaginary
line closing the mouth of a river, bay, or sound; and to the seaward limit of wetland emergents, shrubs, or
trees occurring beyond the lines closing rivers, bays, or sounds. This HAPC also includes those estuary-
influenced offshore areas of continuously diluted seawater. This definition is based on Cowardin, et al.
(1979).

Estuaries are complex systems that encompass a number of habitat types in a relatively small area, including
sand and gravel beaches, mudflats, tidal creeks, shallow nearshore waters, pocket estuaries, and mixing
zones, that are vital to the growth and survival of salmon, primarily during their juvenile phase. These
systems provide protected habitat for juvenile salmon before entering the marine environment (Macdonald
et al. 1988; Miller and Sadro 2003; Blackmon et al. 2006). Juvenile salmon are thought to utilize estuaries
for three distinct purposes: (1) as a rich nursery area capable of sustaining increased growth rates; (2) to
gain temporary refuge from marine predators; and (3) as a physiological transition zone where juveniles
can gradually acclimate to saltwater (Bottom et al. 2005). Chinook salmon are well known for utilizing
natal river tidal deltas, non-natal “pocket estuaries” (nearshore lagoons and marshes), and other estuarine
habitats for rearing during outmigration (Ehinger et al. 2007). In the larger, deeper estuaries of the west
coast of North America (e.g., Puget Sound, Columbia River, and San Francisco Bay), the shallow nearshore
habitats of estuaries are especially important to juvenile salmon. For example, in Puget Sound, pink salmon
and some ocean-type Chinook salmon enter the estuary at a very small size and rear in the shallow nearshore
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waters (<3 m deep) until they reach 70 mm in length, when they then move offshore. These shallow waters
provide access to benthic prey and protection from predators. Functional estuaries also promote a diversity
of life history types in salmon populations, with variation in estuarine use and residence time of juveniles
contributing to variations in the timing and size of fish at ocean entry (Bottom et al. 2005). This diversity
buffers populations from extreme events in the freshwater or marine environments, and may increase
resilience of populations following such disturbances (Bottom et al. 2005).

Estuaries are highly sensitive to anthropogenic activities (Johnston 1994). A number of human activities
(e.g., diking, dredging and filling, shoreline armoring, stormwater and wastewater discharge,
industrialization, removal of riparian vegetation and large wood), including those that occur upstream in
the rivers that flow into an estuary, can reduce both the quality and quantity of estuarine habitat that is
available to salmon.

Degradation and loss of these sensitive habitats has been shown to have a detrimental effect on salmon
populations (Magnusson and Hilborn 2003), and much estuarine habitat has been lost along the Pacific
Coast. A number of human activities (e.g., diking, dredging and filling, shoreline armoring, stormwater and
wastewater discharge, industrialization, removal of riparian vegetation and large wood), including those
that occur upstream in the rivers that flow into an estuary, can reduce both the quality and quantity of
estuarine habitat that is available to salmon. In Puget Sound alone, more than one third of the shoreline has
been armored, with significant alteration of the shallow nearshore habitat (Shipman 2009). Shipping ports
are often located in estuaries because they provide protected harbors. Development of port facilities (e.g.,
dredging and filling, armoring, overwater structures) has resulted in extensive loss of estuarine habitats
along the West Coast. Although the effects of water withdrawals and control structures are little studied
(Good 2000), there is evidence that they can alter the estuarine mixing zone (Jay and Simenstad 1996).
Population growth is expected to increase water withdrawals from streams, which will reduce freshwater
inflow to estuaries and lead to reduced flushing capacity for wastes, changes in habitat types and
distribution, and other unknown risks to these ecosystems (Good 2000). Many estuaries have been
converted to agriculture and urban land uses. For example, the Duwamish River has lost more than 99
percent of its tidal delta habitat (Simenstad et al. 1982), while the Skagit River, which contains the largest
tidal delta in Puget Sound, has lost 80-90 percent of its aquatic habitat area (Collins et al. 2003).

Estuaries are not especially rare, although many have been reduced in size through diking, draining, filling,
dredging, and other human activities. Therefore, much of the historical estuarine habitat has been lost and
much of the remaining habitat is often severely degraded.

245 Marine and Estuarine Submerged Aquatic Vegetation

Submerged aquatic vegetation (SAV) includes the kelps and eelgrass. These habitats have been shown to
have some of the highest primary productivity in the marine environment (Foster and Schiel 1985; Herke
and Rogers 1993; Hoss and Thayer 1993) and provide a significant contribution to the marine and estuarine
food webs (see reviews by Fresh 2006 and Mumford 2007).

The kelps are brown macroalgae and include those that float to form canopies and those that do not, such
as Laminaria spp. Canopy-forming kelps of the eastern Pacific Coast are dominated by two species, giant
kelp (Macrocystis pyrifera) and bull kelp (Nereocystis leutkeana). Kelp plants, besides requiring moderate
to high water movement and energy levels, are most likely limited by the availability of suitable substrate
(Mumford 2007). Native eelgrass (Zostera marina) forms dense beds of leafy shoots year-round in the soft
sediments of the lower intertidal and shallow subtidal zone, and they form a three-dimensional structure in
an otherwise two-dimensional (sand or mud) environment (Mumford 2007).

These habitats provide important nurseries, feeding grounds, and shelter to a variety of fish species,
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including salmon (Shaffer 2002; Mumford 2007), as well as spawning substrate to Pacific herring (Clupea
pallasii), an important prey species for all marine life stages of Pacific salmon. Juvenile salmon utilize
eelgrass beds as migratory corridors as they transition to the open ocean, and the beds provide both refuge
from predators and an abundant food supply (see reviews by Fresh 2006 and Mumford 2007).

Both kelp and eelgrass are highly sensitive to human activities. Stressors include those that affect the
amount of light available to the plant, and the direct and indirect effects of high or low nutrient levels,
toxins, and physical disturbance (Mumford 2007). Activities that produce such stressors include shoreline
development (bulkheads, docks and piers, etc.), dredging, faulty septic systems, and stormwater discharge.
These activities can alter shoreline erosion and sediment transport, alter depth profiles, generate turbidity
plumes, and impair water quality, all of which can degrade eelgrass habitat (Fresh 2006) and, presumably,
kelp habitat as well. Vessels can directly damage SAV through prop scour, groundings, and anchoring
(Nightingale and Simenstad 2001). Eelgrass beds near ferry terminals are often heavily impacted by the
propwash from these large vessels, and those near recreational facilities often show clear propeller damage.
A number of studies (e.g., Walker et al. 1989; Hastings et al. 1995) have shown that anchor chains,
especially those anchoring a mooring buoy, can scour a sizable area of seagrass when they drag across the
bottom.

Short et al. (2006) noted a world-wide decline in seagrass habitats, many of which were attributable to
anthropogenic activities. Development has altered a significant portion of the estuarine and marine shores
along the West Coast, and is expected to increase in the future.

Although marine and estuarine SAV are not especially rare across the geographic range of Pacific Coast
salmon, they can be locally rare. In Puget Sound, for example, only 11 percent of the shoreline has kelp,
while up to 34 percent of the shoreline has eelgrass (Mumford 2007).

The location and size of both kelp and seagrass beds vary over space and time, and they have not been
comprehensively mapped. Therefore, maps or spatial descriptions may not reliably identify them at the
project scale. As such, this HAPC should rely on detailed text that describes the general attributes of these
habitats, rather than spatially explicit descriptions or maps.
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3. ESSENTIAL FISH HABITAT DESCRIPTIONS

The following essential habitat and life-history descriptions were developed for the three species of Pacific
salmon managed under the Pacific Coast Salmon Fishery Management Plan: Chinook salmon, coho salmon,
and Puget Sound pink salmon.

3.1 GEOGRAPHIC EXTENT OF SALMON EFH

The geographic extent of salmon freshwater EFH is described as all water bodies currently or historically
occupied by Council-managed salmon within the USGS 4th field hydrologic units (HU) identified in Table
1. The extent of current salmon freshwater and estuarine distribution was determined using two online
databases: Streamnet.org for distribution in Washington, Oregon, and Idaho, and Calfish.org for
distribution in California. Because current data do not represent the full historical extent of salmon
distribution, the online databases were supplemented with historical data identified by the Council (PFMC
1999) to identify a number of 4'" field HUs that were historically, but are not currently, occupied by salmon
(Table 2) and are not above the dams listed in Table 3.

Both StreamNet and Calfish are small-scale, regional databases that incorporate data from various sources.
They are suitable for portraying the overall distribution of salmon and have some utility for determining
presence on the majority of specific stream reaches. Various life stages (migration, spawning and rearing,
and rearing only) are delimited in the distribution data as well.

As described in Chapter 1, the formation and modification of stream channels and habitats is a dynamic
process. Habitat available and utilized by salmon changes frequently in response to floods, landslides,
woody debris inputs, sediment delivery, and other natural events (Sullivan et al. 1987; Naiman et al. 1992;
Reeves et al. 1995). To expect the distribution of salmon within a stream, watershed, province, or region to
remain static over time is unrealistic. Therefore, current information on salmon distribution is useful for
determining which watersheds salmon inhabit, but not necessarily for identifying specific stream reaches
and habitats utilized by the species. As such, the Council used an inclusive, watershed-based description of
EFH using USGS 4™ field HUs. This watershed-based approach is consistent with other Pacific salmon
habitat conservation and recovery efforts such as those implemented under the ESA.

In the estuarine and marine areas, salmon EFH extends from the nearshore and tidal submerged
environments within state territorial waters out to the full extent of the exclusive economic zone (370.4 km)
offshore of Washington, Oregon, and California north of Point Conception. Foreign waters off Canada,
while still salmon habitat, are not included in salmon EFH, because they are outside United States
jurisdiction. Pacific Coast salmon EFH also includes the marine areas off Alaska designated as salmon EFH
by the NPFMC.

3.2 ESSENTIAL HABITAT DESCRIPTION FOR CHINOOK SALMON
(Oncorhynchus tshawytscha)

3.2.1 General Distribution and Life History

The following is an overview of Chinook salmon life-history and habitat use as a basis for identifying EFH
for Chinook salmon. More comprehensive reviews of Chinook salmon life-history can be found in Allen
and Hassler (1986), Nicholas and Hankin (1988), Healey (1991), Myers et al. (1998), and Quinn (2005).
This description serves as a general description of Chinook salmon life-history for Washington, Oregon,
Idaho, and California and is not specific to any region, stock, or population.

Chinook salmon, also called king, spring, or tyee salmon, is the least abundant and largest of the Pacific
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salmon (Netboy 1958). They are distinguished from other species of Pacific salmon by their large size, the
small black spots on both lobes of the caudal fin, black pigment at the base of the teeth, and a large number
of pyloric caeca (McPhail and Lindsey 1970). Chinook salmon follow a generalized life-history, which
includes the incubation and hatching of embryos; emergence and initial rearing of juveniles in freshwater;
estuarine migration and rearing, migration to oceanic habitats for extended periods of feeding and growth;
and return to natal waters for completion of maturation, spawning, and death. Within this general life-
history strategy, however, Chinook salmon display diverse and complex life-history patterns. Their
spawning environments range from just above tidewater to over 3,200 km from the ocean, from coastal
rainforest streams to arid mountain tributaries at elevations over 1,500 m (Major et al. 1978). At least 16
age categories of mature Chinook salmon have been documented, involving 3 possible freshwater ages and
total ages of 2-8 years, reflecting the high variability within and among populations in freshwater, estuarine,
and oceanic residency (Healey 1986; Wissmar and Simenstad 1998). Chinook salmon also demonstrate
variable ocean migration patterns and timing of spawning migrations (Ricker 1972; Healey 1991; Quinn
2005).

This variation in life-history has been partially explained by separating Chinook salmon into two distinct
races: stream-type and ocean-type fish (Gilbert 1912; Healey 1983). Stream-type fish have long freshwater
residence as juveniles (1-2 years), migrate rapidly to oceanic habitats, and adults often enter freshwater in
spring and summer, spawning far upriver in late summer or early fall. Ocean-type fish have short, highly
variable freshwater residency (from a few days to several months), extensive estuarine residency, and adults
show considerable geographic variation in month of freshwater entry. Within some large systems like the
Columbia River, these two types show extensive genetic divergence (Waples et al. 2010). However, for
other systems, there is also substantial variability, due to a combination of phenotypic plasticity and genetic
selection to local conditions (Myers et al. 1998).

The natural freshwater range of the species includes large portions of the Pacific rim of North America and
Asia. In North America, Chinook salmon have been occasionally reported in systems as far south as the
Ventura River in California (~34° N. latitude), but the southern extent of the historical distribution is highly
uncertain. Chinook salmon populations extend northward along the Pacific Coast and into the Arctic Ocean
as far east as Mackenzie River (McPhail and Lindsey 1970; Major et al. 1978). At present, the southern-
most populations occur in the San Joaquin River, although Chinook salmon are occasionally observed in
rivers south of San Francisco Bay. In Asia, natural populations of Chinook salmon have been documented
from Hokkaido Island, Japan (~42° N. latitude), to the Andyr River in Russia (~64° N. latitude). In marine
environments, Chinook salmon from Washington, Oregon, and California range widely throughout the
North Pacific Ocean and the Bering Sea, as far south as the U.S./Mexico border.

The largest rivers tend to support the largest aggregate runs of Chinook salmon and have the largest
individual spawning populations (Healey 1991). Major rivers near the southern and northern extremes of
the range support populations of Chinook salmon comparable to those near the middle of the range. For
example, in North America, the Yukon River near the north edge of the range and the Sacramento-San
Joaquin River system near the south edge of the range have historically supported Chinook salmon runs
comparable to those of the Columbia and Fraser rivers, which are near the center of the species range in
North America (Healey 1991).

Declines in the abundance of Chinook salmon have been well documented throughout the southern portion
of the range. Concern over coast-wide declines from southeastern Alaska to California was a major factor
leading to the signing of the Pacific Salmon Treaty between the United States and Canada in 1985. Wild
Chinook salmon populations have been extirpated from large portions of their historical range in a number
of watersheds in California, Oregon, Washington, Idaho, and southern British Columbia (Nehlsen et al.
1991), and a number of Evolutionarily Significant Units (ESUs) have been listed by NMFS as at risk of
extinction under the ESA (70 FR 37160; 76 FR 50448). For example, the Columbia River formerly
supported the world's largest Chinook salmon run, but currently four Columbia Basin ESUs are listed as
"threatened™" under the ESA (Snake River spring/summer, Snake River fall, lower Columbia River and
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upper Willamette River Chinook salmons) and one is listed as “endangered” (upper Columbia River spring-
run) (50 FR 37160). Another ESU of Chinook salmon (upper Klamath and Trinity Rivers Basin) is a
candidate for listing and is undergoing a status review (76 FR 20302).

Habitat degradation is the major cause for extinction of populations; many extinctions are related to dam
construction and operation (NMFS 1996; Myers et al. 1998). Urbanization, agricultural land use, water
diversion, logging, and some combination of these stressors are also factors contributing to habitat
degradation and the decline of Chinook salmon (Nehlson et al. 1991; Spence et al. 1996; Hoekstra et al.
2007; Holsman et al. 2012). The developments of large-scale hatchery programs have, to some degree,
mitigated the decline in abundance of Chinook salmon in some areas. However, genetic and ecological
interactions of hatchery and wild fish have also been identified as risk factors for wild populations (Hoekstra
et al. 2007; Buhle et al. 2009), and the high harvest rates directed at hatchery fish may cause over-
exploitation of co-mingled wild populations (Mundy 1997; Reisenbichler 1997). Recent increases in
pinniped populations also raise concerns over the impacts of pinniped predation on the recovery of
salmonids in certain situations (NMFS 1997c; Stansell et al. 2010), and southern resident orca whales
appear to rely extensively on adult Chinook salmon as prey (Ford and Ellis 2006; Hanson et al. 2010;
Williams et al. 2011), raising the question as to whether one listed species is effecting the status of another.

3.2.2 Relevant Trophic Information

Chinook salmon eggs, alevins, and juveniles in freshwater streams provide an important nutrient input and
food source for aquatic invertebrates, other fishes including salmonids, birds, and small mammals. The
carcasses of Chinook salmon adults can also be an important nutrient input in their natal watersheds, as
well as providing food sources for terrestrial mammals such as bears, otters, minks, and birds such as gulls,
eagles, and ravens (Cederholm et al. 1989; Bilby et al. 1996; Ben-David et al. 1997; Helfeld and Naiman
2001; Schindler et al. 2003). Because of their relatively low abundance in coastal and oceanic waters,
Chinook salmon in the marine environment are typically only an incidental food item in the diet of other
fishes, marine mammals, and coastal sea birds (Botkin et al. 1995; Duffy et al. 2008; Evans et al. 2012),
although they are a major prey item for some orca populations (Ford and Ellis 2006; Hanson et al. 2010).
Predator impacts on juvenile Chinook salmon in the open ocean may vary with climatic conditions. Emmett
et al. (2006) observed greater abundances of Pacific hake and jack mackerel in onshore waters coincident
with juvenile salmonids during years with a late spring transition and warmer ocean waters. Moreover,
pinniped predation on migrating salmonids, both adult spawners and downstream migrating smolts, can be
substantial (~2-3 percent of total run) especially at sites of restricted passage and small salmonid
populations (NMFS 1997c; Stansell et al. 2010). Recent studies also show that predation by birds (e.g.,
gulls, terns, Stephenson et al. 2005) and non-native fish species can be substantial in the Columbia River
system (Major et al. 2005; Sanderson et al. 2009). Parasites are also an overlooked source of Chinook
salmon mortality (Fujiwara et al. 2011), and rates of infection may increase with water temperature
(Ferguson et al. 2011).

3.2.3 Habitat and Biological Associations

An overview of major diet items by habitat and life stage for Chinook salmon is in Table 4. Table 5
summarizes Chinook salmon habitat use by life stage.

3.2.3.1 Eggs and Spawning

Chinook salmon spawning generally occurs from July to March depending primarily upon the geographic
location and the specific race or population. In general, northern populations tend to spawn from July to
October and southern populations from October to February. The Sacramento River supports a unigue
winter run Chinook salmon that spawn from March through July with peak spawning occurring in June
(Myers et al. 1998). There is a general tendency for stream-type fish to spawn earlier than ocean-type fish
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in the central and southern parts of the species range, but the difference is generally less than one to two
months in most streams. However, spawn timing may vary several months among some Chinook salmon
populations in larger river systems such as the Columbia or the Sacramento (Healey 1991; Quinn 2005).

Chinook salmon fecundity and size of eggs, like that of other salmon species, is related to female size, and
exhibits considerable small-scale geographic and temporal variability. Fecundity in Chinook salmon
increases with latitude and ranges from 2,000-17,000 eggs per female, with females in most populations
having 4,000-7,000 eggs (Healey and Heard 1984; Beacham and Murray 1993). Stream-type fish also tend
to have higher fecundity than ocean-type fish, and northern populations are dominated by stream-type fish
(Healey and Heard 1984).

Chinook salmon spawn in a broad range of habitats but appear to prefer pool-riffle channel types
(Montgomery et al. 1999) and spawning areas with high connectivity and large size (Isaak et al. 2007). In
some Columbia River tributaries with relatively warm summer water temperatures (>20° C), adult Chinook
salmon require deep holding pools with riparian cover that provide cool water refugia near spawning areas
(Torgersen et al. 1999). They have been known to spawn in water depths ranging from a few centimeters
to several meters deep, and in small tributaries 2-3 m wide to large rivers such as the Columbia and the
Sacramento (Chapman 1943; Burner 1951; Vronskiy 1972; Healey 1991). Chinook salmon redds (nests)
range in size from 2 to 40 m2, occur at depths of 10-700 cm and at water velocities of 10-150 cm/s (Healey
1991). Typically, Chinook salmon redds are 5-15 m2 and located in areas with water velocities of 40-60
cm/s. The depth of the redd is inversely related to water velocity, and the female buries her eggs in clean
gravel or cobble 10-80 cm in depth (Healey 1991). Because of their large size, Chinook salmon are able to
spawn in higher water velocities and utilize coarser substrates than other salmon species. Female Chinook
salmon select areas of the spawning stream with high subgravel flow such as pool tailouts, runs, and riffles
(Vronskiy 1972; Burger et al. 1985; Healey 1991). Chinook salmon egg to fry survival can range from 0 to
as high as 80 percent depending upon the quality of spawning habitat including factors such as levels of
fine sediment, depth of scour, and dissolved oxygen (Healey 1991; Johnson et al. 2012). For example, egg
survival is negatively related fine sediment (<0.85 mm) levels in spawning gravels, with models based on
empirical data suggesting that every 1 percent increase in fine sediment in spawning gravels leads to a 10
to 15 percent reduction in egg to fry survival (Jensen et al. 2009). Parental effects may explain a significant
source of variation in egg-to-fry survival in systems with low fine sediment loads (Johnson et al. 2012).
Because their eggs are the largest of the Pacific salmon, ranging from 6 to 9 mm in diameter (Rounsefell
1957; Nicholas and Hankin 1988), with a correspondingly small surface-to-volume ratio, they may be more
sensitive to reduced oxygen levels and require a higher rate of irrigation than other salmonids. Fertilization
of the eggs occurs simultaneous with deposition. Males compete for spawning females. Chinook salmon
females have been reported to remain on their redds from 6 to 25 days after spawning (Neilson and Geen
1981; Neilson and Banford 1983), defending the area from superimposition of eggs from another female.
This period of redd protection roughly coincides with the period the eggs are most sensitive to physical
shock.

3.2.3.2 Larvae/Alevins

Fertilized eggs begin their two- to-eight month (typically three- to-four month) period of embryonic
development and growth in intragravel interstices. The length of the incubation period is primarily
determined by water temperature, dissolved oxygen concentrations, and egg size. To survive successfully,
the eggs, alevins, and pre-emergent fry must first be protected from freezing, desiccation, stream bed
scouring or shifting, sediment inputs and predators. Water surrounding them must be non-toxic, and of
sufficient quality and quantity to provide basic requirements of suitable temperatures, adequate supply of
oxygen, and removal of waste materials. Rates of egg development, survival, size of hatched alevins and
percentage of deformed fry are related to temperature and oxygen levels during incubation. Under natural
conditions, 30 percent or less of the eggs survive to emerge from the gravel as fry (Healey 1991) though a
recent study using egg boxes showed Chinook salmon egg-to-fry survival ranged from 60-87 percent in the
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Yakima River tributaries (Johnson et al. 2012).

3.2.3.3  Juveniles (Freshwater)

Chinook salmon fry are typically 33-36 mm in length when they emerge, though there is considerable
variation among populations and size at emergence is determined in part by egg size. Juvenile residence in
freshwater and size and timing of seawater migration are highly variable. Ocean-type fish can migrate
seaward immediately after yolk absorption, but most migrate 30-90 days after emergence. At the higher
end of the residence period, juveniles move seaward as fingerlings in the summer or fall of their first year
(Reimers 1973). In less-productive or cold water systems, juveniles often overwinter and migrate as
yearling or two-year old fish (Taylor 1990a; 1990b). The proportion of fingerling and yearling migrants
within a population may vary significantly among years (Roni 1992; Myers et al. 1998) and hydrology
(Beechie et al. 2006).

In contrast, stream-type fish generally spend at least one year in freshwater before emigrating to sea.
Alaskan fish are predominantly stream-type, while Chinook salmon from northern British Columbia are
approximately half stream-type and half ocean-type (Taylor 1990a; Healey 1991). Ocean-type life histories
are most common in central and southern British Columbia, Washington, Oregon, and California, with the
exception of populations inhabiting the upper reaches of large river basins such as the Fraser, Columbia,
Snake, Sacramento, and to a lesser extent the Klamath. Within a region, hydrologic regime may determine
the relative proportion of stream and ocean-type fish. For example, in the Puget Sound region tributaries
with snowmelt-dominated hydrographs had a higher proportion of the stream-type life-history; however,
salmon have lost access to many of these tributaries because of habitat fragmentation (Beechie et al. 2006).

Water quality, habitat quality and quantity, and prey availability determine the productivity of a watershed
for Chinook salmon. Both stream- and ocean-type fish utilize a wide variety of habitats during their
freshwater residency, and are dependent on the quality of the entire watershed, from headwater to estuary.
Juvenile Chinook salmon inhabit primarily pools and stream margins, particularly undercut banks, behind
woody debris accumulations, and other areas with cover and reduced water velocity while maintaining
access to locations of high prey availability (Lister and Genoe 1970; Bjornn and Reiser 1991; Sommer et
al. 2001). Although their habitat preferences are similar to coho salmon, Chinook salmon prefer slightly
deeper (15-120 cm) and higher velocity (0-38 cm/s) areas than coho salmon (Bjornn and Reiser 1991;
Healey 1991). The stream or river must provide adequate summer and winter rearing habitat, and migration
corridors from spawning and rearing areas to the sea. Stream-type juveniles are more dependent on
freshwater ecosystems, because of their extended residence in these areas. The length of freshwater
residence and growth conditions is determined partially by water temperature and food resources. Spring-
type Chinook salmon in particular use off-channel habitats such as wetlands, side-channels, sloughs and
other floodplain habitat (Sommer et al. 2001). Recent evidence suggests juvenile Chinook salmon rearing
in these areas have much higher growth than those rearing in mainstem areas (Jeffres et al. 2008; Bellmore
etal. 2013).

Growth rates during the period of initial freshwater residency depend on the quality (i.e., habitat complexity
prey availability, water temperature, and density of competitors) of habitats occupied by the fish. Growth
rates between 0.21 mm/d and 0.62 mm/d have been reported for ocean-type fish and between 0.09 mm/d
and 0.33 mm/d for stream-type fish (Kjelson et al. 1982; Healey 1991; Rich 1920; Mains and Smith 1964;
Meeh and Siniff 1962; Loftus and Lenon 1977). For ocean-type fish, growth rates in estuarine habitats are
generally much higher than they are in riverine or stream habitats, most likely due to a higher abundance
of prey.

The foraging ecology of juvenile Chinook salmon is dependent on a variety of factors including time of

year, body size, stream and riparian conditions, density and composition of fish community. Juvenile
Chinook salmon are generally opportunistic predators that consume prey based on availability though they
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can exhibit selectivity as well (Macneale et al. 2009). In freshwater systems, they consume aquatic and
terrestrial insects (larvae/nymphs and adult life stages) with major prey items (by number and biomass)
including Chironomidae and Ephemeroptera (Merz 2001; Macneale et al. 2009; Sanderson et al. in prep).

3.2.3.4  Juvenile (Estuarine)

Although both stream- and ocean-type Chinook salmon may reside in estuaries, stream-type Chinook
salmon generally spend a very brief period in the lower estuary before moving into coastal waters and the
open ocean (Healey 1980; 1982; 1983; Levy and Northcote 1981; Beamer et al. 2005; Jacobson et al. 2012).
In contrast, ocean-type Chinook salmon typically reside in estuaries for several months before entering
coastal waters of higher salinity (Healey 1980; 1982; Congleton et al. 1981; Levy and Northcote 1981,
Kjelson et al. 1982; Beamer et al. 2005; Bottom et al. 2005). Wild juvenile Chinook salmon show more
protracted seasonal presence in estuarine and nearshore habitats than hatchery fish (Levings et al. 1986;
Beamer et al. 2005; Rice et al. 2011) and disproportionately high use of shallow fringing delta habitats
compared to hatchery fish (Beamer et al. 2005). Historical populations of outmigrant Chinook salmon
showed greater life-history diversity and more extensive seasonal presence than contemporary populations
(Burke 2004; Bottom et al. 2005).

Ocean-type Chinook salmon typically begin their estuarine residence as fry immediately after emergence
or as fingerling after spending several months in freshwater. Fry generally enter the upper reaches of
estuaries in late winter or early spring, beginning in January at the southern end of their range in the
Sacramento-San Joaquin Delta, to February in Puget Sound (Beamer et al. 2005), and April farther north,
such as in the Fraser River Delta (Sasaki 1966; Dunford 1975; Levy et al. 1979; Healey 1980; 1982; Gordon
and Levings 1984). In contrast, Chinook salmon fingerling typically enter estuarine habitats in May, June,
and July (April through June in the Sacramento), or approximately as the earlier timed fry are emigrating
to higher salinity marine waters. Regardless of time of entrance, juvenile ocean-type Chinook salmon spend
from one to three months in estuarine habitats (Rich 1920; Reimers 1973; Myers 1980; Kjelson et al. 1982;
Levy and Northcote 1981; Healey 1980; 1982; Levings 1982; Bottom et al. 2005; Jacobson et al. 2012).

Chinook salmon fry prefer protected estuarine habitats with lower salinity, moving from the edges of
marshes during high tide to protected tidal channels and creeks during low tide, although they venture into
less-protected areas at night (Healey 1980; 1982; Levy and Northcote 1981; 1982; Kjelson et al. 1982;
Levings 1982). As the fish grow larger, they are increasingly found in higher-salinity waters and
increasingly utilize less-protected habitats, including delta fronts or the edges of the estuary before finally
dispersing into marine habitats (Beamer et al. 2005). In contrast to fry, Chinook salmon fingerling, with
their larger size, immediately take up residence in deeper-water estuarine habitats (Everest and Chapman
1972; Healey 1991).

The Chinook salmon diet during estuarine residence is highly variable and is particularly dependent upon
the fish size, as well as the particular estuary, year, season, and prey abundance (Brodeur 1991;
Schabetsberger et al. 2003; Brennan et al. 2004; Sweeting et al. 2007; Bollens et al. 2010; Duffy et al.
2010). In general, Chinook salmon are opportunistic feeders, consuming larval and adult insects,
polychaetes, copepods, mysid shrimp, and amphipods when they first enter estuaries, with increasing
dependence on larval and juvenile fish (including other salmonids) as they grow larger (Brennan et al. 2004;
Duffy 2010). Preferred diet items for Chinook salmon include aquatic and terrestrial insects such as
psocoptera, chironomid larvae and other dipterans, cladoceans such as Daphnia, amphipods including
Eogammarus and Corophium, and other crustacea such as Neomysis, crab larvae, and cumaceans (Sasaki
1966; Dunford 1975; Birtwell 1978; Levy et al. 1979; Northcote et al. 1979; Healey 1980; 1982; Kjelson
et al. 1982; Levy and Northcote 1981; Levings 1982; Gordon and Levings 1984; Myers 1980; Reimers
1973; Brennan 2004; Sweeting et al. 2007; Duffy et al. 2010). Larger juvenile Chinook salmon consume
juvenile fishes such as herring (Clupeidae), anchovy (Engraulidae), smelt (Osmeridae), sandlance
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(Ammodytidae) and stickleback (Gasterosteidae).

Growth in estuaries is quite rapid and Chinook salmon may enter the upper reaches of estuarine
environments as 35-40 mm fry, and leave as 70-110 mm smolts (Rich 1920; Levy and Northcote 1981;
1982; Reimers 1973; Healey 1980). Growth rates during this period are difficult to estimate because small
individuals are continually entering the estuary from upstream, while larger individuals depart for marine
waters. Reported growth for populations range from 0.22 mm/d to 0.86 mm/d, and is as high as 1.32 mm/d
for groups of marked fish (Rich 1920; Levy and Northcote 1981; 1982; Reimers 1973; Healey 1980;
Kjelson et al. 1982; Healey 1991; Levings et al. 1986).

3.2.3.5 Juveniles (Marine)

After leaving the freshwater and estuarine environment, juvenile Chinook salmon disperse to marine
feeding areas. Ocean-type fish, which have a longer estuarine residence, tend to be coastal oriented,
preferring protected waters and waters along the continental shelf (Healey 1983). In contrast, stream-type
fish pass quickly through estuaries, are highly migratory, and may migrate great distances into the open
ocean. In addition, a subset of Chinook salmon populations (“blackmouth”) throughout Puget Sound and
the Strait of Georgia remain within the protected waters of the Salish Sea to feed before returning to their
natal systems as adults (Pressey 1953; Chamberlin et al. 2011).

Chinook salmon typically remain at sea for one to six years. They have been found in oceanic waters at
temperatures ranging from 1-15 °C, although few Chinook salmon are found in waters below 5° C (Major
et al. 1978). They do not concentrat