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Section 1.0 Introduction

1 INTRODUCTION

This introduction section provides information relevant to the other sections of this document and is

incorporated by reference into Section 2 and Section 3 below.
1.1 Background

The National Marine Fisheries Service (NMFS) prepared the biological opinion (opinion) and incidental
take statement (ITS) portions of this document in accordance with section 7(b) of the Endangered Species
Act (ESA) of 1973, as amended (16 United States Code [U.S.C.] 1531 et seq.), and implementing
regulations at 50 Code of Federal Regulations (CFR) 402.

NMFS completed pre-dissemination review of this document using standards for utility, integrity, and
objectivity in compliance with applicable guidelines issued under the Data Quality Act (DQA) (section
515 of the Treasury and General Government Appropriations Act for Fiscal Year 2001, Public Law 106-
554). The document will be available through NMFS’ Public Consultation Tracking System
https://pcts.nmfs.noaa.gov/pcts-web/homepage.pcts. A complete record of this consultation is on file at
the Seattle NMFS West Coast Regional office.

This document constitutes NMFS’ biological opinion under section 7 of the ESA for a federal action
NMFS proposed. The federal action is continued implementation of the Pacific Coast Groundfish

Management Plan (FMP) as described in Section 1.2.
1.2 Consultation History

This opinion considers impacts of the proposed action on seven listed Chinook Salmon Evolutionarily
Significant Units (ESUs): Puget Sound Chinook, Snake River Fall Chinook, Lower Columbia River
(LCR) Chinook, Upper Willamette River (UWR) Chinook, Snake River Spring/summer Chinook,
California Coastal (CC) Chinook, LCR Coho, Oregon Coast Coho, Southern Oregon/Northern California
Coho, and Central California Coast (CCC) Coho Salmon. Other listed species occurring in the action area
and affected by the proposed action are covered under an existing, long-term ESA opinion or NMFS has

determined that the proposed action is not likely to adversely affect the species (NMFS 2012c).

NMFS has considered the impacts on ESA-listed salmon species resulting from implementation of the
FMP in several previous biological opinions. The sequence of previous consultation activities related to
the FMP is summarized in Table 1-1. In each determination, NMFS concluded that the proposed actions
were not likely to jeopardize the continued existence of any of the listed species. NMFS also concluded

that the actions were not likely to destroy or adversely modify designated critical habitat for any of the

Endangered Species Act (ESA) Section 7(a)(2) Biological Opinion December 2017
Re-initiation of Section 7 Consultation 1-1
Regarding the Pacific Fisheries Management Council's Groundfish Fishery Management Plan


https://pcts.nmfs.noaa.gov/pcts-web/homepage.pcts

Section 1.0 Introduction

listed species. The most recent consultation on effects on ESA-listed salmonids was completed in 2006,
and it remains current until completion of this opinion (NMFS 2006b). That consultation affirmed the
incidental take limits and provisions of the 1999 opinion (NMFS 1999).

In January 2013, NMFS reinitiated section 7 consultation for listed salmonids to address changes in the
groundfish fishery, including the trawl rationalization program and the emerging midwater trawl fishery
targeting species other than Pacific whiting. In October 2014, before the consultation was complete, the
whiting fishery exceeded its incidental take limit, tripping a second trigger for reinitiation. To better
understand the implications of the changes in management framework and the effects on listed salmonids
of all fishing under the FMP in the reinitiated consultation, NMFS conferred with the Pacific Fishery
Management Council (Council), its advisory bodies, and the public over the next few years. The results

are summarized below:

April 2015: NMFS staff provided the Council, its advisory bodies, and the public with an initial briefing
on the agency’s reinitiatation of ESA section 7 consultation on the effects of the groundfish fisheries on
listed Chinook salmon stocks. The Council asked that NMFS return to a future Council meeting with
additional information and analysis, including the basis of the current consultation standards, a summary
of Chinook bycatch by fishery sector, and past and present stock composition estimates for Chinook taken

in the fishery.

June 2015: NMFS staff reported back to the Council with the information requested in April 2015. After
receiving comments from its advisory bodies and the public, the Council endorsed a NMFS proposal to
convene a July 2015 workshop to brief stakeholders on the consultation for ESA-listed Chinook salmon
stocks caught in the Pacific coast groundfish fishery and to obtain input from stakeholders on realistic
bycatch estimates in existing and future groundfish fisheries and on potential measures to reduce Chinook
salmon bycatch. For its September 2015 meeting, the Council asked that NMFS to report back on the
workshop’s outcomes, so that the Council could use its September 2015 meeting time to develop
estimates of incidental bycatch levels for various groundfish fisheries, to inform the reinitiated ESA

section 7 consultation.

July to August 2015: On July 29, 2015, NMFS held a public workshop to engage stakeholders on the re-
initiated ESA consultation. The workshop was well attended by groundfish fishery management entities,
generating ideas and comments from groundfish participants, including Council advisory body members,
state and tribal agency staff, stakeholders, and other members of the public. NMFS posted a video
recording of the workshop online and provided a public comment period through August 7, 2015. NMFS
summarized the comments it received during this period for the Council at its September 2015 meeting.
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September 2015: In addition to reporting on the July 2015 public workshop and subsequent public input
on this issue, NMFS reported the following items to the Council in September 2015:

o Draft proposals for managing salmon bycatch in the groundfish fisheries

¢ An analysis of the Chinook catch-per-unit effort for the bottom trawl and non-whiting midwater

trawl fisheries
e The Chinook bycatch in the at-sea sectors of the Pacific whiting fishery
e A summary of the Chinook genetic stock composition estimates from that fishery’s bycatch

After reviewing the NMFS reports and comments from its advisory bodies and the public, the Council
adopted a motion to provide guidance to NMFS for analysis of a range of alternatives to assess Chinook
bycatch against proposed thresholds under different groundfish management strategies to inform

development of the proposed action.

March 2017: NMFS presented its analysis of the September 2015 Council-recommended alternatives at
the March 2017 Council meeting. NMFS also received feedback on its methodology and analysis from
various advisory bodies to the Council and the California Department of Fish and Wildlife (CDFW). The
Council requested that NMFS, in collaboration with the Groundfish Management Team (GMT) do the

following:

(1) Evaluate the effect on estimated Chinook bycatch with and without use of selective flatfish trawl nets
for each of the non-whiting alternative fishing scenarios described in NMFS Report 1 because
removal of the current requirement for the gear shoreward of the Rockfish Conservation Area (RCA)

was under consideration by the Council.

(2) Update the description of each fishery included in the main analytical document, including the
management measures and regulations applicable to each sector for inclusion in the biological

opinion.

April 2017: The Council adopted its recommendations for the proposed action for the consultation on
salmon impacts in the fisheries managed under the FMP. In recommending the proposed action to NMFS
for consultation, the Council considered the results of the analyses requested during the March meeting.
The Council also recommended that NMFS consider the discussions, reports, and recommendations
related to its proposed action when considering issuance of a midwater non-whiting trawl exempted
fishing permit (EFP) in 2018.

This consultation request relies on, as its basis, the letter from NMFS requesting consultation (Lockhart
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2013), the information discussed with Council described above, the Council motion of April 2017 that
recommended NMFS include certain elements in its proposed action for the consultation (PFMC 2017a),
and statements and reports provided by the Council advisory bodies, and the West Coast Groundfish
Observer Program (WCGOP), discussions with coastal tribal, Washington Department of Fish and
Wildlife (WDFW), Oregon Department of Fish and Wildlife (ODFW), and CDFW staff, published and
unpublished scientific information on the biology and ecology of the listed species in the action area, and

other sources of information.

Table 1-1. ESA section 7 consultation activities related to the Pacific Coast Groundfish FMP.
Date Citation ESU considered or circumstances
August 10, 1990 (NMFS 1990) Sacramento River winter-run Chinook salmon, marine mammals,
and turtles
November 26, 1991 (NMFS 1991) Sacramento River winter-run Chinook salmon and Snake River

sockeye salmon

August 28, 1992 (NMFS 1992) Sacramento River winter-run Chinook salmon, Snake River
sockeye salmon, Snake River spring/summer Chinook salmon, and
Snake River fall Chinook salmon

September 27, 1993 (NMFS 1993) High bycatch of pink salmon, ITS revised

May 14, 1996 (NMFS 1996) Bycatch exceedance of take limit of Chinook in the 1995 whiting
fishery (14,557)

December 15, 1999 (NMFS 1999) Consultation on the effects of the FMP on 22 newly listed ESUs and
Snake River fall Chinook

April 25, 2002 (Robinson 2002) | Bycatch exceedance of take limit of Chinook in the 2000 whiting
fishery (11,513)
March 11, 2006 (NMFS 2006b) Bycatch exceedance of take limit of Chinook in the 2000 and 2004

trawl fishery and the 2005 whiting fishery; reconsideration of Puget
Sound, LCR, Snake River fall, UWR Chinook; addition of
Sacramento River winter-run, CC, and Central Valley spring-run
Chinook

December 7, 2012 (NMFS 2012c) Green sturgeon, eulachon, humpback whales, Stellar sea lions, and
leatherback sea turtles

1.3 Proposed Federal Action

“Action” means all activities or programs of any kind authorized, funded, or carried out, in whole or in
part, by Federal agencies (50 CFR 402.2). These actions require consultation with NMFS because it is

authorizing actions that may adversely affect listed species (section 7(a)(2) of the ESA).
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“Interrelated” actions are those that are part of a larger action and depend on the larger action for their
justification. “Interdependent” actions are those that have no independent utility apart from the action

under consideration. There are no interrelated or interdependent actions of the proposed action.

The action proposed here is the continuing implementation of the Pacific Coast Groundfish FMP
consistent with the recommendations the Council made in April 2017 regarding the proposed action
(Appendix 1). The FMP governs fishing in the Exclusive Economic Zone (EEZ) with respect to species
listed in Section 3.1 of the FMP. The fisheries managed under the FMP are expected to change in the near
future because several species in the fishery that were previously designated as overfished have been
rebuilt; and because the Council is making adjustments to the trawl rationalization program it adopted and
NMFS implemented recently. To address some of the actions the Council has recently taken but have not
yet been fully implemented, actions the Council is currently considering, and changes that are expected in
the fishery independent of Council or NMFS’ actions, the Council developed a set of assumptions that it
recommended to NMFS as part of the proposed action for this consultation at its April 2017 meeting.
These assumptions are listed in Table 1.2.1 below, and are described in further detail in Appendix 1.The

duration of the consultation is the foreseeable future.

The following discussion describes all the groundfish fisheries governed by the FMP that are the subject
of this consultation. It provides an overview of all components of the groundfish fishery that provides
context for understanding how the fisheries operate and for assessing the direct and indirect effects of the
Federal actions covered by this consultation. The overview also provides historical information to provide
a perspective on the expected changes in the fishery included in the proposed action. In addition,
components of the Council’s recommendations are both included in Table 1-2 below and discussed in
sections of the overview to which they are relevant. The discussion focuses on those attributes of the
Pacific Coast groundfish fishery that influence the exposure of listed species to the fishery and potential

outcomes including the following:

o Gear Type and Target Species—Configuration of gear and anticipated catch levels of target
species, including the potential for direct interaction with listed species

e Seasonality and Geographic Extent—When and where the gear is deployed for comparison with

the distribution of listed species and the intensity of effort
e Catch—Indirect effects of fishery catch and bycatch on listed salmon species

Additional consideration is given to monitoring strategies, data sources, and management jurisdiction.
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Table 1-2.

Summary of Council motion from April 2017 Council meeting (Agenda Item F.3,

Council Action, April 2017). Scenarios 1A and 2B(1) were provided at the March 2017

Council meeting (NMFES 2017d).

Description of

Whiting: consistent with | Recent conditions will continue, including historical geographic

fisheries scenario 1A footprint of the fisheries.
(NMFS 2017d) Includes a more substantial tribal fishery than observed in recent
years with broader participation.
Non-Whiting: consistent | Rockfish Conservation Area (RCA) is open to trawl fishing (see
with scenario 2B(1) RCA definition below).
(NMFS 2017d) Geographic distribution of the fleet/harvest is similar to that prior
to trawl rationalization and reflects recent bycatch rates
Midwater yellowtail/widow rockfish fishery is conducted in a
manner similar to historical patterns when such a fishery took
place.
Retain selective flatfish trawl gear (SFFT) requirements
shoreward of the RCA in 2017.
RCA RCA is consistent with the Council’s preliminary preferred alternative (November 2016

Council Meeting) (see Geographic Extent in Overview).

Estimated Harvest
Level/Model
Threshold

Estimated Harvest
Levels

Whiting: Total U.S. total allowable catch (TAC) achieved; up to 500k metric tons (mt) of
TAC into the future.

At-sea: total allocations and set-aside harvested.

Individual fishing quota (IFQ): Allocations for sablefish, petrale, lingcod, shortspine and
longspine, and overfished rockfish species fully harvested.

IFQ: Other stocks which had 75% or more attainment in 2014 to 2016 will be achieved.

IFQ: The 2014 to 2016 harvest levels for canary, widow, yellowtail, and chilipepper will be
taken by shoreside whiting and bottom trawl; the remainder will be harvested in the midwater
non-whiting trawl.

IFQ: All other groundfish stocks, harvest levels for 2014 to 2016 will continue.

Limited entry fixed gear (LEFG), open access (OA) fixed gear (OAFG), recreational fishery
allocations, harvest guidelines (HGs), and harvest levels will likely continue.

Chinook Bycatch
Management
Guidelines

Whiting: 11,000
Chinook salmon

Bottom trawl, midwater non-whiting, LEFG, OAFG, and
recreational: 5,500 Chinook salmon

Chinook Bycatch
Reserve

3,500 Chinook bycatch

Assess three possible scenarios of maximum effect for the purposes of assessing the impact of
the Reserve on listed salmon:

Assume Reserve taken entirely by whiting.
Assume Reserve taken entirely by non-whiting bottom trawl.
Assume Reserve taken by entirely non-whiting midwater trawl.

Exempted Fishing
Permit

2017:
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Bottom trawl? north of 42° N. latitude
No minimum mesh size requirement for bottom trawl vessels
SFFT gear not required shoreward of the RCA.

Chinook bycatch HG of 3,500 Chinook (counted towards the
5,500 threshold above)*

EFP terminated if 3,500 HG (or 800 prior to May 15th) attained so that participating vessels
would have to comply with SFFT gear requirement.

2018: Considered the advisory body comments, reports, and discussions occurring on this
issue in April 2017 (see Appendix B). [The Chinook bycatch would be counted toward the
5,500 threshold above.]

The Council recommended that NMFS consider the Reserve not as an entitlement or a de facto increase in
the bycatch threshold; but rather, as a safety net to minimize disruption to the fishery where actions that
were already actively being taken to reduce bycatch were insufficient. Depending on the results of this
opinion, the Council could consider maintaining the concept of the Reserve and limiting Reserve portions
to specific sectors, or eliminating the Reserve. However, for purposes of this analysis, NMFS assumes

the Reserve will be implemented as the Council has recommended.

For 2019 and 2020, and beyond, using the biennial groundfish harvest specifications and management
process, the Council will develop and consider a range of alternatives for management measures to
address the bycatch of salmon in groundfish fisheries. Such measures may include: sector-specific catch
limits, bycatch thresholds, HGs, time and area closures, and gear restrictions. These measures may be
implemented preseason or inseason, and they may be described as NMFS automatic actions or Council

actions.
1.3.1 Overview of the Components and Operation of the Groundfish Fishery

The Pacific coast groundfish fishery is a year-round, multi-species fishery occurring off the coasts of
Washington, Oregon, and California. The groundfish fishery includes vessels that use a variety of gear
types to harvest groundfish directly or to land groundfish incidentally caught while targeting non-
groundfish species. These gear types have a potential for direct interaction with listed salmonids. The

seasonality and geographic extent, including fishing depth and north/south distribution of the different

! The motion refers to a midwater non-whiting trawl fishery EFP, but the description actually refers to the EFP for
bottom-trawl vessels only in place at the time. The EFP also includes a sub-guideline of only 800 Chinook salmon

allowed to be taken prior to May 15th.
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target strategies and gear types, result in different direct effects on different ESUs of salmonids. This
section presents an overview of the groundfish species, the management structure, gear types used to
harvest groundfish, seasonality and geographic extent of the fishery, and catch monitoring. Additional
detail on these elements can be found in NMFS (2017b).

Fisheries that impact groundfish but that are not directly regulated through the FMP are managed by the
coastal states. These include state-managed nearshore fisheries which target some of the same species
included in the FMP fisheries and that target species not included in the FMP and that incidentally catch
species in the FMP. Examples of the latter include the California halibut fishery and the pink shrimp
fishery.

The FMP and its implementing regulations do limit the retention of groundfish in these fisheries, and they
require observer coverage to enforce those limits, but they do not directly regulate the harvest of the target
species. Most nearshore fixed gear fishing regulated by the states occurs between 0 and 3 miles offshore.
These state-managed fisheries are not part of this proposed action, as they are not directly managed under
the FMP. In addition, they are neither interrelated nor interdependent with the federally managed
groundfish fisheries covered by the FMP. They have independent utility, and they do not depend on the
federally managed fisheries for their justification. Therefore, this consultation does not address the effects
of these fisheries on listed species, nor does it provide incidental take coverage for them. Their effects are
addressed in the Environmental Baseline and Cumulative Effects sections (Section 2.4 and Section 2.5,

respectively).
1.3.1.1 Groundfish Species

The FMP includes more than 90 species. Commercial and recreational fisheries targeting Pacific whiting,
sablefish, lingcod, rockfish, and flatfish species encounter salmon. Table 1-3 shows total commercial
groundfish catch mortality in metric tons by species and species groupings in recent years compared with
anticipated harvest levels under the proposed action. These estimates are based on the Council’s
recommendations regarding what proportion of historical allowed catch levels may be taken in future
fisheries. For species in the groundfish fishery other than whiting, annual catch limits (ACLS) are set and
allocated to sectors of the fishery through a biennial process. An annual catch level for whiting is set
through an international process under the Whiting Treaty between the US and Canada. A few target
stocks are typically caught nearly up to their ACLs, but many species in the fishery are caught at levels
significantly below their ACLs. Thus, the Council included in its recommendations assumptions about

what proportion of ACLSs for various species might be taken in future fisheries (Table 1-2). These
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recommendations are part of this proposed action. Under the proposed action, harvest levels would

increase for the majority of these species from those observed over the past 15 years.

Different species of groundfish inhabit different habitats defined by substrate, depth, and other
environmental characteristics (NMFS 2017b; PFMC 2014a). The distribution of the fishing fleets is the
result of a combination of factors; in general, however, it reflects the distribution of the species targeted

by each fishery, as well as the regulatory constraints in place to manage those fisheries.
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Table 1-3. Groundfish mortality by species and species groups, commercial and recreational fisheries by year, including the estimated level
of catch associated with the proposed action (Bellman et al. 2008; Bellman et al. 2009; Bellman et al. 2010” Bellman et al. 2011,
Bellman et al. 2012; Bellman et al. 2013; Somers et al. 2014; Somers et al. 2015a; Somers et al. 2016; PFMC 2017a).¥

Fishing Year
Species and Species Propose
Groups 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 d
Action?/
Cabezon® | -- 133 106 42 39 105 108 98 121 103 109 118
California
scorpionfis | -- - - 68 65 70 67 104 120 115 125 84
h
Lingcod 588 890 952 706 574 581 450 852 1,068 1,294 1,298 1,489 1,770
Pacificcod | -- 864 385 101 39 248 347 607 634 391 440 775 305
< Pacific 226,61 | 261,21 | 267,70 | 215,34 | 250,20 | 122,16 | 165,71 | 231,99 | 160,70 | 234,49 | 265,12 | 155,55 | 500,000
s whiting 5 2 7 0 5 5 7 6 6 9 0 9
c
é Sablefish 6,235 | 6,543 6,470 | 5,545 | 6,078 | 7,400 | 7,205 | 6,582 5406 | 4,193 | 4,518 | 5,183 2,742
Arrowtooth | 5,668 | 3,706 | 3,105 3,099 | 3,409 |5,443 |4,090 |2,666 |2508 |2,510 1,844 1,771 5,464
Doversole | 7,213 | 7,507 7,730 10,227 | 11,820 | 12,546 | 10,952 | 7,927 | 7,175 | 8,081 | 6,566 | 6,328 | 8,955
English sole | 1,229 1,222 1,336 | 914 436 501 311 205 224 357 306 386 320
Petrale sole | 2,119 | 2,766 | 2,723 2,340 | 2,260 1,978 | 936 953 1,111 2,265 | 2,439 | 2,670 | 2,629
Starry - - - 30 21 28 38 24 17 9 28 29 9
flounder
% | Alloth 942
= ﬂat?iihe' 1,889 | 1,965 |1,962 | 1,649 | 1,040 |1,5565 | 1,044 | 921 897 1,080 | 1,106 | 1,087
w
Bocaccio 105 97 61 67 47 70.6 72 112 140 149 119 138 283
fg Canary 48 49 57 46 41 38 43 52 45 43 46 79 1,014
=<
é Chilipepper | 153 97 126 128 151 311 376 329 302 404 334 199 1,846
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Table 1-3.  Groundfish mortality by species and species groups, commercial and recreational fisheries by year, including the estimated level of catch
associated with the proposed action (Bellman et al. 2008; Bellman et al. 2009; Bellman et al. 2010’ Bellman et al. 2011; Bellman et al. 2012;
Bellman et al. 2013; Somers et al. 2014; Somers et al. 2015a; Somers et al. 2016; PEFMC 2017a).%(continued)

Fishing Year
Species and Species Propose
Groups 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 d
Action?/

Cowcod 2 2 1 3 1 1 1 1 1 2 1 1 1
dDarkb'“he 231 124 193 285 253 301 332 133 105 133 140 117 518
POP 152 76 80 157 131 181 159 62 56 58 56 41 198
Immyhead 1,562 | 1546 | 1,707 |2114 |2072 |3377 |3,263 |2001 |181 |2171 |182 |1654 | 232
Widow 119 199 214 259 238 195 173 216 278 499 748 375 10,662
Yelloweye 16 16 12 19 12 11 8 9 12 11 9 11 >1
Yellowtail 739 935 493 389 476 751 955 1,352 1,570 | 1,424 | 1,462 | 1,386 | 4,075
Nearshore
unspecified | - 1,527 1,703 1,436 | 1,240 | 1,442 1,308 | 1,266 | 1,353 1,667 | 655 739
c/
Shelf, 61
unspecified | -- 501 230 519 296 352 335 433 499 521 513 608
c/
Slope, 311
unspecified | 1,754 672 701 814 850 951 884 574 772 552 508 337
c/
Kelp - 35 48 53 57 63 59 75 65 70 54 57

5 greenling

£

S .
Grenadiers, | - - 414 379 248 365 240 201 318 156 303
unspecified
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Fishing Year
Species and Species Propose
Groups 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 d
Action?/
Spiny
. -- 2,044 1,407 1,504 2,497 1,207 1,215 1,662 831 652 625 457
dogfish
Skates,
g -- 1,920 1,029 2,192 2,314 2,186 1,723 1,555 1,396 1,178 1,414 1,406
unspecified
All other 2,425 | 1,015 |414 277 212 215 122 209 145 125 123
groundfish
¥ Included small amounts of research catch.
b'2007-2008 includes only California catch; 2009 to 2013 includes both California and Oregon catch.
¢ These are an aggregation of species specific to this report and combined species managed individually with species managed in complexes.
9 Estimated as per direction in Appendix 1. These estimates are provided to estimate salmon bycatch; they are not intended to represent actual management quotas.
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1.3.1.2 Current Management Structure and Fishing Gears

The groundfish fishery includes commercial, treaty tribal, and recreational gear components. The
commercial groundfish fishery includes a limited entry (LE) permit program for a commercial non-tribal
fleet that was established in 1994 for trawl, longline, and trap (or pot) gears and an OA fishery. The LE
fleet takes the majority of the commercial groundfish harvest. The OA fishery takes groundfish
incidentally or in small amounts. The OA fishery participants may use, but are not limited to longline,
vertical hook-and-line, pot, setnet, trammel net, and non-groundfish trawl gear. There is also a
commercial tribal fishery off the Washington Coast. Participants in the tribal fishery use gear similar to
that used in the non-tribal fisheries. The groundfish fisheries can be divided into the groups shown in

Table 1-4, based on permitting requirements, gear, and target strategy.

Table 1-4. Summary of gear and components by fishery managed under the FMP.

Fishery Gear Components
LE vessels Trawl—At-sea Pacific whiting Catcher/processor cooperative
registered to cooperatives Mothership sector cooperative
Federal LE

; Trawl—Shorebased IIFQ Pacific whiting midwater trawl
groundfish
permits (non- program Non-whiting midwater trawl
tribal) Bottom trawl

Fixed gear (gear switching)

Fixed gear Sablefish tier limit fishery
LEFG trip limit fishery

Open access See text for description. Directed OA
Incidental OA
Tribal Gear similar to LE fishery Pacific whiting midwater trawl

Non-whiting midwater trawl
Bottom trawl

Fixed gear

Recreational Hook-and-line Commercial passenger vessels and private party vessels

Spear

In 2017, 340 LE harvesting vessels were managed under the FMP. The harvesting vessels include vessels
that harvest catch and deliver it to land based processing facilities and vessels that both harvest and
process catch (catcher-processors). In addition, there are six mothership processors which receive whiting

from catcher vessels and process them at sea. The humber of vessels in the LE fisheries varies between
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years based on permits being transferred to multiple vessels, vessels in the sablefish tier fishery stacking?
or unstacking permits, and permit owners removing their permits from vessels so that the permits are
unused for some period (i.e., unidentified status). Each permit is endorsed for a particular gear type, and
that endorsement cannot be changed. Therefore, the distribution of permits between LE trawl and fixed
gears is fairly stable. The overall number of permits is reduced when multiple permits are combined to
create a new permit with a longer vessel length endorsement. The distribution of permits often shifts

among the three states. Effort in the fishery has declined significantly since the mid-1990s (Figure 1-1).
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Figure 1-1. Non-whiting LE trawl trips (number) and groundfish landings by year.

An important reason for identifying fishery sectors relates to allocation of catch opportunity. Harvest
levels or specifications for various groundfish stocks and stock complexes are referred to as annual catch
limits (ACLs) and HGs. These may be coastwide specifications, or they may be subdivided
geographically. Most of the ACLs are allocated to specific sectors of the fishery as described in the FMP.

Allocations may be “formal” or “informal.” Formal allocations are generally established to ensure that a

sector can catch its portion of the ACL. Informal allocations are a function of particular management

2 Stacking is the practice of registering more than one LE permit for use with a single vessel.

Endangered Species Act (ESA) Section 7(a)(2) Biological Opinion December 2017
Re-initiation of Section 7 Consultation 1-14
Regarding the Pacific Fisheries Management Council's Groundfish Fishery Management Plan



Section 1.0 Introduction

measures that constrain catch opportunities. In addition to allocations, managers also consider “set-
asides”, portions of particular species” ACLs that are set aside to prevent annual catch from exceeding the

ACLs. Set-asides are established for research catch, incidental fisheries, tribal fisheries, and EFPs.
Overview of Trawl Fisheries

Beginning in 2011, West Coast groundfish fisheries have been managed under a catch share program that
constrains both the number of vessels participating in the fishery and the amount of catch permitted by
participationg vessels. Catch shares consist of an IFQ program for the shorebased traw! fleet and
harvester cooperatives for the at-sea mothership and catcher-processor fleets. The catch shares system
divides the portion of the ACL allocated to the trawl fishery into shares controlled by individual
fishermen or groups of fishermen (coops). The shares can be harvested largely at the fishermen's
discretion. IFQ species and Pacific halibut catch are deducted from the fisherman's personal quota or the
pooled quota (coops). Under catch shares, some management measures from the previous management
structure remain in place; these measures include trip limits for non-I1FQ species, size limits, and area

restrictions.

The trawl fishery is divided into a number of sectors for management purposes. A portion of the fishery
targets Pacific whiting, a midwater species. This portion of the fishery is divided into vessels that deliver
to onshore processors (shoreside) and vessels that process at sea or deliver to vessels that process at sea
(at-sea). Another portion of the fishery targest bottom-dwelling groundfish species (bottom trawl).
Finally, there is a developing fishery for non-whiting midwater groundfish species. This latter fishery is
expected to expand in the future as restrictions put in place to allow formerly overfished species to rebuild
are lifted.

For the whiting fishery, the Council recommended that NMFS assume that the fishery will continue much
as it has in recent years, with the same geographical footprint. However, the Council recommended that
NMFS assume that the annual whiting total allowable catch (TAC) could go up to 500,000 metric tons, as
the TAC has been trending higher in recent years, and that this TAC will be fully harvested.

For the non-whiting fishery, the Council recommended that NMFS assume the geographic distribution of
the fleet and harvest levels will be similar to patterns prior to the implementation of the trawl
rationalization program. For the non-whiting mid-water trawl fishery, the Council recommended that
NMFS assume fishing patterns will be similar to those that occurred prior to species that had been

targeted in those fisheries being designated as overfished species. As some species have been rebuilt,
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fishing in the future is expected to resemble those historical patterns more closely than recent patterns

which reflect restrictions on fishing necessary for rebuilding the overfished species.

At-Sea Pacific Whiting Cooperatives - From May 15 to December 31 (the primary whiting season),
midwater trawl gear is used to target Pacific whiting in the at-sea sectors (mothership and catcher-
processor cooperatives). Catcher/processors both harvest and process catch while mothership vessels

process catch received from catcher vessels.

In 2017, there are 10 permitted catcher-processors (nine of which are registered to vessels), 6 permitted
mothership vessels, and 34 LE catcher permits with mothership endorsements (mothership catcher vessel
permits, 31 of which are registered to vessels to participate in the fishery).2 The at-sea fleet has the
mobility to follow the movement of Pacific whiting. The catcher-processors are large vessels that have the
capacity to target Pacific whiting at deeper depths than some of the smaller catcher vessels that harvest in
the mothership or shoreside IFQ sectors. At times, the at-sea fleet has fished at depths greater than 200
fathoms, which may limit salmon bycatch (Figure 1-2). Since 1992, the at-sea fleet has been restricted

from processing its catch south of 42° N. latitude (57 FR 14663).
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Figure 1-2. Box plot of Chinook bycatch rates (count per mt retained whiting), and retained whiting

catch by depth strata for whiting sectors. Data are based on 2009 to 2015 for at-sea
sectors, and 2011 to 2014 data for shorebased sectors. The chart follows standard box-
plot convention: midline = median, box ends = first and third quartiles, whiskers =
1.5*interquartile range, dots = outliers beyond whiskers. (NMFS 2017b).

3 When the trawl individual quota program was initiated, there were 10 CP permits, 6 MS permits, and 37 MS/CV endorsements
with assigned catch histories. Currently, 3 of the 34 vessels have two endorsements and catch histories assigned to them. These
data come from the NMFS West Coast Region Pacific Coast Fisheries Permit System, which was queried on March 20, 2017.
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Prior to 2009, the whiting sectors (including shoreside) operated without bycatch limits (1990 to 2006)
for overfished species, or a whiting sector combined bycatch limit for overfished species (2007 to 2008).
This led to a race for Pacific whiting until the allocation was reached, or until a bycatch cap for an
overfished groundfish species resulted in closing the sectors to fishing. In 2009, sector-specific bycatch
caps for overfished species were established, leading to sectors individually managing their fishing
activity. From 1997 to 2010, the catcher-processor fleet operated under a voluntary coop program through
the Pacific Whiting Conservation Cooperative (PWCC). After 2011, the program became a mandatory
catch share cooperative. In 2011, the mothership sector began operating under a single coop agreement

under the new catch share program.

With implementation of the catch share program under Amendment 20 in 2011, there were few changes
to the management of the PWCC. Regulations at 660.160(h) were enacted so that if the coop dissolves,
the quota would be apportioned equally among current member vessels. For the mothership sector, the
catch share program provided the opportunity for owners of mothership catcher vessel permits to form
harvester coops. Each year, owners of such permits must choose whether to participate in a catcher vessel
coop and, if they reach that decision, they must identify the mothership to which they commit their
deliveries. To date, the mothership catcher vessel permit holders have chosen to form a single coop, and
all have chosen to join that coop. If the catcher vessels do not choose a coop, they can participate in a
non-coop fishery, and they receive their respective allocations. However, a vessel with a mothership

catcher vessel endorsed permit may not fish in both the coop and non-coop fisheries in the same year.

Under the typical coop agreements, the primary goal is to minimize bycatch of all constraining species,
with each fleet using real time monitoring to track location and catch amounts. For the mothership coop,
there are specific criteria in the coop agreements for avoiding high bycatch, including area restrictions and
moving protocols when specific base rates are exceeded. There are two stages of Chinook salmon base
rates for the mothership sector. The base rates are flagged that indicate additional actions may be taken to
reduce bycatch:

a) A rate of 0.04 Chinook/mt is the base rate for fleets that have taken more than their pro-rata share
of Chinook salmon relative to whiting harvested.

b) A rate of 0.06 Chinook/mt is the base rate for fleets that have taken less than their pro-rata share
of Chinook salmon relative to whiting harvested (Council, Agenda Item H.9.b, Public Comment,
September 2015).

Once a seasonal pool has taken 50 percent of its pro-rata share of Chinook salmon, then vessels may be
forced to move fishing effort based on varying levels of bycatch. Vessels may move earlier due to other
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constraining species base rates. There are fewer vessels for the catcher-processor sector and companies
participating within the coop; therefore, no pools or specific base rates are stated explicitly within the
agreement. However, vessel reports are looked at frequently (hourly to daily), and if bycatch rates are

above acceptable levels, PWCC discusses what actions should be taken with the vessels

Both the mothership and catcher processor sectors use a private contracting service called Seastate for
their data collection. Seastate uses electronically submitted observer data to calculate bycatch rates and
provides the data back to the fleet within 24 hours to be used for bycatch avoidance. The Seastate service
allows for information quick turnaround; it provides an avenue for vessels to work together to reduce

bycatch, and it allows sharing of otherwise confidential data.

A number of non-whiting species are caught in this fishery. Bycatch of non-whiting species during this
period largely consisted of spiny dogfish, yellowtail rockfish, widow rockfish, minor slope rockfish,
thornyheads, sablefish, darkblotched rockfish, Pacific Ocean perch (POP), and arrowtooth flounder.

Annual set-asides of the overall trawl allocations are established for most incidentally caught groundfish.

Shorebased IFQ Trawl Fishery—The IFQ fishery consists of permit owners who are issued quota
pounds for most groundfish stocks and stock complexes, vessel owners who register their vessels to LE
trawl permits, and shorebased IFQ first receivers. The fishery includes vessels using midwater trawl gear
to target Pacific whiting delivering to on-shore processors, vessels using bottom trawl gear to harvest
non-whiting and minor levels of Pacific whiting, vessels using midwater trawl to target non-whiting
groundfish, and vessels using fixed gears (gear switching) to harvest trawl IFQ. In 2017, 175 LE trawl
permits were issued for the shorebased IFQ fishery (all gears). Vessels fished throughout the year in a
wide range of depths, and they delivered catch to shoreside processors in Washington, Oregon and

California ports.

Pacific Whiting Shoreside Fishery—Vessels participating in the Pacific whiting shoreside fishery use
midwater trawl gear during the primary whiting season, May 15 to December 31. These vessels land their
catch on shore and tend to fish in waters closer to shore than vessels in the at-sea fleet. Since
implementation of the Shorebased IFQ program in 2011, the number of participating vessels in this sector
has dropped from 36 vessels in 2010 to 23 vessels in 2016. These vessels may also deliver catch to the
mothership sector if they have a mothership catcher vessel endorsed permit. Most shoreside Pacific
whiting vessels also fish in Alaska fisheries.

Bottom Trawl Fishery—Bottom trawlers often target species assemblages, which can result in diverse
catch. A single groundfish bottom trawl tow often includes 15 to 20 groundfish species. The following
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species account for the bulk of non-whiting landings, by weight: Dover sole, arrowtooth flounder, petrale

sole, sablefish, longspine thornyhead and shortspine thornyhead, yellowtail rockfish, and skates/rays.

Bottom trawl gear includes small footrope that consists of selective flatfish trawl (less than 8-inch
diameter) and large footrope (more than 8 inches and no larger than 19 inches in diameter) gear designed
to remain in contact with the ocean floor and used to target species that reside along the ocean bottom.
Fishers generally use small footrope trawl gear in areas with few rocks or outcroppings and more widely
on the continental shelf than on the continental slope. Only small footrope gear is allowed in areas
shallower than 100 fm. In nearshore areas, SFFT* trawl gear, a type of small footrope trawl, has been
required north of 40°10" N. latitude.

In 2017, NMFS issued an EFP that provides vessels with an exemption to the requirement to use SFFT
gear north of 42°N. latitude only, but only under a hard Chinook bycatch cap. Analysis indicates that
SFFT gear can significantly reduce Chinook bycatch (PFMC 2017b, Agenda Item F.3.a, Supplemental
GMT Report 2). Fishers most commonly use large footrope trawl gear in areas that have an irregular

substrate, along the continental slope and in deeper water.

The continental shelf in the Eureka area is narrow, and the 100-fathom (fm) contour generally occurs 6 to

10 nautical miles (nm) offshore. Because higher salmon bycatch rates have been observed in the midwater
trawl fishery inside the 100-fm contour in the Eureka management area, year-round trip limits for Pacific

whiting have been in place for midwater trawl gear. There is a 20,000-pound- (Ib) per-trip limit before the
primary whiting season; during and after the primary season, no more than 10,000-1b/trip of Pacific

whiting may be retained on a fishing trip limit (50 CFR 660 subpart D, Table 1).

Midwater Non-whiting Trawl—Since 2011, midwater trawl vessels have increased targeting of widow
and yellowtail rockfish with midwater trawl gear. In the 1980s and 1990s, midwater trawl gear was used
to harvest large volumes of widow, yellowtail, and chilipepper rockfish. In 2001, widow rockfish was
declared overfished, and targeting opportunities for widow and yellowtail rockfish were eliminated in
2002 (Figure 1-3). Retention was restricted to Pacific whiting trips with greater than 10,000 Ibs of
whiting. Trip limits for widow and yellowtail rockfish were reduced to accommodate incidental catch and

prevent targeting on widow rockfish while fishing for Pacific whiting. Targeting opportunities for

“Vessels fishing under EFPs in 2004 voluntarily used SFFT gear; it became a regulatory requirement in May 2005 for waters
shoreward of the RCAs north of 40°10” N. latitude. Chinook salmon catch in the bottom trawl fishery has dropped significantly
since early 2003.

Endangered Species Act (ESA) Section 7(a)(2) Biological Opinion December 2017
Re-initiation of Section 7 Consultation 1-19
Regarding the Pacific Fisheries Management Council's Groundfish Fishery Management Plan



Section 1.0 Introduction

chilipepper rockfish with midwater gear were eliminated in 2003, but larger limits (large enough to allow
targeting) were reinstated seaward of the RCAs in 2005. With implementation of the shorebased IFQ
program in 2011, in which catch of all IFQ species, including discards, is accounted for with quota
pounds, the restrictive trip limits that allowed widow and yellowtail rockfish retention only by vessels

harvesting Pacific whiting during the primary fishery were eliminated.

Widow rockfish was considered rebuilt in 2012, and canary rockfish, a co-occurring species that can
constrain midwater trawl activity, was declared rebuilt in 2015. With the ACLs for these midwater
species increasing, an upsurge in the targeting of rockfish such as yellowtail rockfish, widow, and
chilipepper is anticipated. The current midwater non-whiting trawl fishery occurs during the dates of the
Pacific whiting primary season north of 40°10" N. latitude or seaward of the RCAs south of 40°10" N.
latitude. As part of the proposed action, the Council has recommended an EFP to examine the effects of a

year-round, coastwide midwater non-whiting trawl fishery in the future (see EFP description below).
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Figure 1-3. Landings of widow and yellowtail rockfish by trawl gear type, 1981 to 2013 (PFMC
2015).
IFQ Gear Switching—The Shorebased IFQ program allows LE trawl permit holders to switch from trawl
to fixed gears (longline and pot gear) to fish their individual quota. In 2014, 21 fixed gear vessels caught
sablefish allocated to the trawl fishery. Fixed gears targeting sablefish are more selective than trawl gear
and have less potential impact to benthic habitat. Sablefish are caught, in deeper water, unlike nearshore
groundfish species. The use of gear switching specific to sablefish is not based on regulation, but is
facilitated because of where sablefish are caught.
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Overview of Fixed Gear Fisheries

In 2005, LEFG fishing opportunity was constrained by measures needed to reduce the catch of overfished
species, including canary rockfish coastwide, yelloweye rockfish north of 40°10" N, latitude, and bocaccio
and cowcod south of 40°10° N. latitude. Landing limits for the LEFG fleet north of 40°10” N. latitude
provided vessels with access to continental slope and nearshore species and less access to continental
shelf species. For waters south of 40°10’ N. latitude, landings limits were intended to draw vessels away
from continental shelf species. Non-trawl RCAs are closed areas used to move fixed gear effort away
from areas with higher yelloweye and canary rockfish abundance. The Cowcod Conservation Areas
(CCAGs) off the Southern California Bight were closed to commercial groundfish fishing to prevent

vessels from fishing in areas of higher cowcod abundance.

Although the OA non-trawl fishery is managed separately from the LEFG fishery, overfished species

protection measures are similar for both sectors. The non-trawl RCA boundaries that apply to the LEFG
fleet also apply to the OA non-trawl fleet, as do the CCAs. Also, similar to the LE fleet, greater landings
limits are provided for continental slope and nearshore species, with closed seasons and lower limits for

continental shelf species, including the same closed periods for lingcod as in the LEFG fisheries.

Limited Entry Fixed Gear—Fixed gear vessels primarily target high-value sablefish with most landings
historically occurring in Oregon and Washington. However, landings of sablefish vary depending on
environmental conditions, and they have recently shown a southerly trend. California ports have had the
greatest amount of LE, daily-trip-limit landings of sablefish in recent years, while Oregon have had the
most primary landings. In 2017, there were 234 fixed gear permits, including 168 sablefish-endorsed and
66 non-sablefish endorsed permits. In addition, all LE fixed gear permits have gear endorsements
(longline, pot/trap, or both). Of the sablefish endorsed permits, 135 were associated with longline gear, 29
were associated with pot/trap gear, and 4 were associated with both longline and pot/trap gear. The

remaining 66 non-sablefish-endorsed permits were associated with longline gear.®

The LE fixed gear groundfish fishery consists of vessels fishing in the sablefish-endorsed tier fishery and
the trip-limit fishery targeting nearshore species and non-nearshore species, including the daily trip limit
fishery for sablefish. In the sablefish tier fishery, the permit holder of a sablefish-endorsed permit receives
an annual share of the sablefish catch or “tier limits.” Regulations allow for up to three sablefish-endorsed

permits to be stacked on a single vessel. Vessels that are sablefish-endorsed generally fish deeper than

5 NMFS West Coast Region Pacific Coast Fisheries Permit System, queried March 27, 2017.
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80 fathoms, and they land catch composed mostly of sablefish, with groundfish bycatch consisting

primarily of spiny dogfish shark, Pacific halibut, rockfish species, and skates.

Vessels fishing under trip limits generally target sablefish, thornyheads, and other groundfish species.
These vessels primarily fish out of California ports. Fixed gear vessels are more prone to catch yelloweye
rockfish, an overfished species, than trawl vessels, and, therefore, they have greater fishing restrictions on
the continental shelf. LE, fixed-gear vessels may also participate in OA fisheries or in the LE trawl
fishery. Like the LE trawl fleet, LE, fixed-gear vessels deliver their catch to ports along the Washington,

Oregon, and California coasts.

OA Fixed Gear—The OA sector consists of vessels that do not hold a Federal groundfish LE permit.
They target groundfish (OA directed fisheries) or catch them incidentally (OA incidental fisheries) using
a variety of gears. Vessels in this sector may hold Federal or state permits for non-groundfish fisheries.
OA vessels must comply with cumulative trip limits established for the OA sector, and they are subject to
the other operational restrictions imposed in the regulations, including general compliance with RCA

restrictions.

Fishers use various non-trawl gears (including longline, trap or pot, setnet, stationary hook-and-line,
vertical hook-and-line, and troll) to target particular groundfish species or species groups. Longline and
hook and line gear are the most common OA gear types used by vessels directly targeting groundfish, and
they are generally used to target sablefish, rockfish, and lingcod. Pot gear is used for targeting sablefish,
thornyheads, and rockfish. The directed OA fishery is further grouped into the “dead” and/or “live” fish
fisheries. In the live-fish fishery, groundfish are primarily caught with hook-and-line gear (rod-and-reel),
LE longline gear, and a variety of other hook gears (e.qg., stick gear). The fish are kept alive in a seawater
tank onboard the vessel. Groundfish delivered live are primarily nearshore rockfish, but they also include

thornyheads, sablefish, and lingcod.

For vessels targeting non-groundfish species, the groundfish catch is incidental to the target species. Only
the groundfish catch is regulated under the Groundfish FMP. Incidental catch occurs in the following
state-managed, non-groundfish trawl fisheries: California halibut, pink shrimp, ridgeback prawn, sea
cucumber, and spot prawn. The fixed gear fisheries that take incidental amounts of groundfish include the
following fisheries managed by the states (not part of the proposed action) or under other Federal FMPs:
California halibut, coastal pelagic species, crab pot, fish pot, highly migratory species, Pacific halibut,

salmon, sea urchin, and set net fisheries.

OA groundfish landings vary according to which non-groundfish fisheries are landing groundfish as
bycatch. The number of OA boats that land groundfish also varies with the changes in the non-groundfish
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fisheries and participation varies between years. For the directed OA fisheries, participation from 2008 to
2012 in the nearshore fixed gear fishery had approximately 597 unique vessels (216 from Oregon and
282 from California), and the non-fixed gears had approximately 150 unique vessels (18 from
Washington, 44 from Oregon, and 88 from California) (PFMC 2014a). For the incidental OA fisheries,
there were approximately 604 unique vessels from 2008 to 2012 (46 from Washington, 200 from Oregon,
and 367 from California) (PFMC 2014a). There is limited information on the distribution of effort by
OA vessels. The OA sector is made up of many different gear types involved in directed and incidental
catch, which makes it difficult to discern the location of effort. However, based on the diversity of this

sector, it is reasonable to assume that effort is widespread across the West Coast.

Tribal Groundfish Fisheries—Washington coastal tribes (Makah, Quileute, Hoh, and Quinault) possess
treaty rights to harvest federally managed groundfish in their usual and accustomed fishing areas (U&AS)
within the EEZ, as described in decisions in United States v. Washington and associated cases. Under
treaty arrangements, each tribe manages the fisheries prosecuted by its members. The FMP and its
implementing regulations provide for allocations or set-asides of specific amounts of some species for the
tribal fisheries to ensure implementation of treaty fishing rights. Those allocations and set-asides are

developed annually or biennially (depending on the species) in consultation with the tribes.

The individual tribes manage their fisheries, coordinating with NMFS and the Council. Treaty tribes
participating in the groundfish fishery off Washington State have formal allocations for sablefish, black
rockfish, and Pacific whiting established through the Council. For other groundfish species without
formal allocations, the tribes propose trip limits to the Council. The Council tries to accommodate the

requested trip limits, while ensuring that catch limits for all groundfish species are not exceeded.

All four tribes have longline vessels in their fleets; only the Makah Tribe has trawlers. The Makah trawl
vessels use both midwater and bottom trawl gear to target groundfish. The Makah Tribe also has the most
longline vessels, followed by the Quinault, Quileute, and Hoh Tribes. Since 1996, a portion of the U.S.
Pacific whiting TAC has been allocated to the West Coast treaty tribes fishing in the groundfish fishery.
Tribal allocations have been based on discussions with the tribes regarding their intent for a specific
fishing year. From 2007 to 2016 the tribal allocation has ranged from 13 to 37 percent of the U.S. Pacific
whiting TAC.

The tribal whiting annual allocations are interim allocations not intended to set precedent for future
allocations. Although the Quinault, Quileute, and Makah Tribes have expressed interest in the whiting
fishery, to date, only the Makah Tribe has participated in the Pacific whiting fishery. Since 2012, whiting
migration patterns have resulted in minimal tribal fisheries, in part because whiting distribution has been
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south of tribal U&A areas. If a more robust tribal fishery were to resume, and participation were to widen,
it could incur additional Chinook impacts. To accommodate this potential within this consultation, the
proposed action assumes an increase in tribal participation from the Quileute and Quinault Tribes.
Discussions with tribal representatives and staff indicate that the expected catch could be approximately
8,000 mt of whiting per year for each tribe, and that their strategy would resemble a mothership operation,
but the fishery would likely be prosecuted with small vessels, operating in relatively shallow bottom
depths. However, examination of the boundaries of the relevant U&A fishing areas (81 FR 36806, June 8,
2016) indicate access by both tribes to a substantial area with deeper bottom depths (greater than 200 fm).
These conditions could enable more typical mothership operation of the fishery which tends to show

lower bycatch rates than the shorebased fleet.

In addition to its participation in the whiting fishery, the Makah Tribe has a midwater trawl fishery that
primarily targets yellowtail rockfish and a bottom trawl fishery that targets petrale sole. In developing its
trawl fisheries, the Makah Tribe has implemented management practices that include test fishing to show
tribal managers that the fishery can be conducted with gear and in areas without harming existing tribal
fisheries. In the Makah bottom trawl fishery, the Tribe adopted small footrope to reduce rockfish bycatch
and avoid areas where higher numbers of rockfish occur. In addition, the bottom trawl fishery is limited
by overall footrope length to conduct a more controlled fishery. Harvest is restricted by time and area to
focus on harvestable species while avoiding bycatch of other species. If bycatch of rockfish is above a set
amount, the fishery is modified to stay within the bycatch limit. The midwater trawl fishery has similar
control measures. A trawl area must first be tested to determine the incidence of overfished rockfish
species before opening the area to harvest. Vessels receive guidelines for fishing techniques and operation
of their net. Observers monitor fishing effort, and changes or restrictions are implemented, as needed, to

stay within the bycatch limits.

Approximately one-third of the tribal sablefish allocation is taken during an open competition fishery,
where vessels from all the four tribes have access to the overall tribal sablefish allocation. The open
competition portion of the fishery tends to be taken during the same period as the main tribal commercial
Pacific halibut fisheries in March and April. The remaining two-thirds of the tribal sablefish allocation are
split between the tribes according to a mutually agreed-upon allocation scheme. Specific sablefish
allocations are managed by the individual tribes. Participants in the halibut and sablefish fisheries tend to
use hook and line gear, as required by the International Pacific Halibut Commission (IPHC).
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Recreational

The states primarily manage recreational fisheries, with a distinction made between charter vessels
(commercial passenger fishing vessels) and private party recreational vessels (individuals fishing from
their own or rented boats). Federal and state management measures have been designed to limit catch of
overfished species and provide fishing opportunity for anglers targeting nearshore groundfish species.
The primary management tools have been seasons, bag limits, and closed areas. Gears used in the
recreational fisheries include dip nets, throw nets, hook-and-line, dive/spears, and pots. In Oregon,
starting in 2017, a longleader gear opportunity will be made available. Longleader gear has a minimum of
30 feet between the weight and the lowest hook. The gear is designed to target midwater rockfish species
such as yellowtail and widow rockfish to move fishing pressure off nearshore rockfish species and to

provide increased recreational fishing opportunities.
Changes to Gear Limitations

In March 2016 the PFMC recommended a suite of regulatory changes to the bottom trawl fishing gear
restrictions that may affect how the fishery is operated in coming years (“gear package”).. NMFS is in the
process of implementing the regulatory changes. The proposed changes include: 1) removing all mesh
size restrictions on trawl nets®, 2) updating methods for measuring minimum mesh size, 3) removing
restrictions requiring the use of single walled codends, 4) removing the prohibition on using chafing gear
to create the effect of a double walled codend, 5) removing chafing gear restrictions, 6) removing the
required use of selective flatfish trawl requirement north of 40°10” N. latitude and allow any type of small
footrope trawl to be used shoreward of the RCAs, 7) removing restrictions that prohibit the carrying and
use of multiple types of trawl gear (i.e., bottom and midwater trawl) on a single trip, and 8) removing
restrictions on bringing more than a single haul on board at a time. These changes will likely affect
salmon bycatch, however, to date, these actions remain under consideration and so are not explicitly part
of the proposed action. Prior to further action on these changes, the effect on listed salmon ESUs will be

assessed for consistency with the impact analysis in this biological opinion).

Rather, based on the Council’s recommendations the proposed action includes some components of these

changes. In June 2016, the PFMC recommended removing restrictions that prohibit fishing in multiple

6 For midwater trawl nets, at least 20 ft immediately behind the footrope or headrope, bare ropes or mesh of 16-inch minimum

mesh size must completely encircle the net.
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IFQ management areas on a single trip — this change is included in the proposed action. The Council also
recommended that NMFS include in the proposed action its preliminary preferred alternative for
modifying the RCA boundaries and removing the area and season restrictions for midwater non-whiting
IFQ and allowing the fishery to operate year round either north of 40°10” N. latitude or coastwide.
Participants in 2017 and 2018 EFPs designed to collect data on the effects of some of the components of
the gear package are exempt from certain current gear restrictions, and these EFPs are included in the

proposed action. (Section 1.2.1).

As mentioned above, two EFPs, that include portions of the gear changes under consideration, are
specifically included under the proposed action. The first EFP, also known as the 2017 trawl gear EFP,
was implemented in February of 2017. This EFP was open to bottom trawl vessels. The purpose of the
study was to test gear configurations to better target pelagic rockfish species and to collect information on
the nature and extent of bycatch that results. Vessels operating under this EFP are exempt from the
requirements to use SFFT inshore of the RCA and north of 42°N latitude and the minimum mesh size of
4.5 inches, provided they follow all protocols and terms and conditions of the permit (NMFS 2017¢)
which included an overall HG (HG) of 3,547 Chinook, only 800 of which could be taken prior to May 15,
and monitoring requirements. If the cumulative take of Chinook salmon reaches the 800 HG before May
15th, the EFP would be closed until May 15th. This EFP expires at the end of 2017 so will not be

considered further.

In September 2017, the Council recommended that the 2017 trawl gear EFP be continued in 2018 with
modifications to expand the times and areas in which midwater trawl gear can be used to target non-
whiting species. The Council recommended specific EFP provisions and a process for moving forward
with a trawl gear and non-whiting midwater trawl EFP (or EFPs) for 2018 (Agenda Item E.4.d,
Supplemental Staff Report 1). The Council’s recommendation would expand the opportunity to use
midwater gear to target non-whiting species would be expanded from beyond the current regulations as
follows: prior to May 15, north of 40° 10 N. latitude in all depths (within, seaward, and shoreward of the
RCA), and year-round within the RCA south of 40° 10’N. latitude. All midwater trawling would still be
prohibited shoreward of the RCA in the area south of 40°10°N. latitude. Further, pending a review of the
salmon preseason forecasts (available annually in late February/early March) for 2018 to determine the
adequacy of salmon stock conditions in the southern area, the southern boundary of the bottom trawl gear
EFP provisions, which includes an exemption to the requirement to use selective flatfish trawl shoreward
of the RCA, would be extended south from 42°N. latitude to 40°10’N. latitude through the remainder of
the year or the remainder of the EFP, whichever comes first. With respect to EFP fishing south of 42°, all

fishing activities covered by the EFP would be subject to an 80 Chinook bycatch limit for the entire year,
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or until the current regulations apply. This EFP would be subject to the same overall and pre-May 15th
HGs as the first EFP. Permit conditions would also include provisions for monitoring and reporting

bycatch.

The Council’s recommendations for the 2018 trawl gear EFP include several general terms and conditions
that would be required of the participants. Participants would be required to abide by several gear
restrictions, including use of gear that met the definition of bottom trawl and small footrope bottom trawl,
as well as to comply with other bottom trawl restrictions. Participants would also be prohibited from
fishing in the Columbia River Salmon Conservation Zone and the Klamath Conservation Zone.
Participants would be required to abide by all declaration and logbook requirements. Finally, EFP
participants who elect to fish multiple gears during the same trip (i.e., midwater and bottom trawl) would
be required to (a) declare the gear change while at sea prior to making the next set and (b) sort and stow
the catch separately by gear type.NMFS is reviewing the Council’s EFP recommendations and may issue
EFPs in 2018. For the purposes of this opinion we assume that the EFPs will be issued, so as to better

account for the potential overall effect of the groundfish fisheries on Chinook salmon.

1.3.1.3 Seasonality

At-sea Pacific Whiting Cooperative fishery—The Pacific whiting primary season for the at-sea sectors
begins on May 15 and continues to December 31, until the sector allocations are taken. Allocations
remaining on December 31 are not carried into the new fishing year. Because many of the vessels are also
used in the Alaska groundfish fishery and participate in the pollock B-season (June to October), much of
the participation in the Pacific whiting fishery occurs before the Alaska pollock fishery and then again
after the Alaska fishery. Since 2011, most of the catcher-processor activity has occurred from mid-May to
early June and from late September to late November, and most of the mothership activity has occurred
from mid-May to early June and from mid-September to mid-November. Generally, there is little or no

fishing activity in the Pacific whiting at-sea fishery during July and August.

Shorebased IFQ Trawl fishery seasonality—L ike the at-sea sectors, the Pacific whiting shorebased IFQ

fishery has a specified start date for the primary season. Since 1997, a framework has been used for
setting Pacific whiting fishery season dates for the area north of 40°30 N. latitude. Under the framework,
the fishery opened north of 42° N. latitude on June 15; between 42°and 40°30' N. latitude, the season
opened April 1; south of 40°30" N. latitude, the season opened April 15. The Pacific whiting shorebased
IFQ fishery primary season start dates changed in 2015 to allow the midwater fishery north of 40°30

N. latitude to open coastwide on May 15 and south of 40°30" N. latitude to open April 15. Since 2011, the

Pacific whiting shorebased IFQ fishery has harvested most of its Pacific whiting from mid-June through
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September, with smaller amounts being taken after September. Changing the season start date aligned the
Pacific whiting shorebased IFQ fishery with the at-sea sector start date to allow access to non-whiting
species one month earlier and equal access between the sectors to other midwater species such as widow

rockfish.

The bottom trawl fishery is a year-round fishery in which vessels fish in a wide range of depths and
deliver catch to shore-side processors. Since 2011, the peak of non-whiting groundfish catch (all gears)
has occurred in the spring, in either March or April; with a secondary, lower peak happening in October.
Two important and valuable species in this fishery are sablefish and petrale sole. Sablefish catch peaks in
the fall, during September and October, and petrale sole catch peaks in the winter during December and

January. January catch of Petrale sole has been rising each year since 2011.

The non-whiting midwater trawl fishery currently has the same season start date as the Pacific whiting
shorebased IFQ fishery (May 15™). To date the non-whiting midwater trawl fishery has not yet

established a clear seasonality.

IFQ vessels also use non-trawl gears (gear switching). Non-trawl gears are primarily used to target
sablefish. Gear switching is allowed year-round. Given the gear switching provision, most fish landed
with fixed gear and attributed to the shorebased trawl IFQ program are sablefish, and the seasonality is

the same as IFQ fisheries in general.

Fixed Gear Fisheries Seasonality

Sablefish tier limit fishery—LE, sablefish-endorsed primary season fishing takes place from April 1 to
October 31. The seven-month season was first implemented in 2002. Permit holders land their tier limits
at any time during the seven-month season. Once the primary season opens, all sablefish landed by a

sablefish-endorsed permit is counted toward attainment of its tier limit.

LEFG trip limit fishery—The non-IFQ fixed gear fishery operates year-round (January to December)
with most fishing activity occurring in the summer months. Landings have been highest from August
through October, followed by the April to July period. The lowest number of landings occur between

December and March. The LEFG trip limit vessels primarily fish out of California ports.

Open Access fisheries—The fishery operates year-round (January to December). Assuming that landed
catch represents directed OA, and that landed catch is a function of effort, then more OAS-related fishing
activity occurs during the spring, summer, and fall months than during winter months, although seasonal

patterns have varied considerably among years, especially since 2011. In previous years, there was a more
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pronounced peak in effort and landings during August and September. Incidental fisheries vary with

fishing seasons for the intended target species.

Tribal fisheries—The tribal non-whiting groundfish fishery shows a dome-shaped seasonal pattern from
2011 through 2014; generally peaking between May and September. Historically the Pacific whiting tribal
fishery tended to occur between June and September. However, there has been little activity in the tribal
Pacific whiting fishery since 2011 so the pattern in recent years may not reflect what would occur under

broader tribal participation as envisioned in the proposed action.
Recreational Fisheries Seasonality

Recreational fisheries in Washington and California have shifted from year-round fisheries to seasonal
fisheries with different open periods, depending on the target species. Recreational fishing in Oregon is
open year-round, except for inseason closures, when needed. Coastwide, the number of marine angler
trips peak in the July-to-August period, but seasonal concentrations are more pronounced in Oregon and
Washington where weather is more variable. A more detailed summary of the history of fishing seasons is
provided in NMFS (2017b).

Washington - From 2005 to 2016, the Washington recreational season was year-round except for lingcod,
which had a late-spring start. Beginning in 2017, the Washington recreational bottomfish fishery will
close from mid-October to mid-March. Little fishing effort occurs in Marine Areas 1 to 4 from October
through February. The primary purpose of the season change is to cap groundfish fishing effort at current
levels and to minimize additional effort that could potentially develop in the future. In addition, the
recreational rockfish bag limit will be reduced from 10 to 7 fish per day and the aggregate daily
bottomfish bag limit will be reduced from 12 to 9 fish per day. Also beginning in 2017, the minimum size
limit of 22 inches for lingcod will be removed. The daily-bag-limit changes are intended to keep mortality
of black rockfish within allowable limits. The removal of the lingcod minimum size limit is intended to
allow anglers to keep the first two lingcod encountered, and the action may reduce bycatch of rockfish,
including yelloweye rockfish, if time on the water is reduced.

Oregon - The Oregon recreational fishery will continue to operate as a year-round season with bag limits
and sub-bag limits. Closures will be made inseason, as necessary. The primary difference from prior years
is that there will be a long-leader gear opportunity starting in late summer of 2017, but planned to occur
between April and September in 2018 and beyond. Midwater long-leader gear is intended to provide
access to more fishing grounds where healthy or underutilized midwater species may be caught, while
minimizing impacts on deeper water species, such as yelloweye rockfish. Under current conditions,

allowing fishing with the new gear is not expected to increase recreational effort for most ports in Oregon.
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However, for ports without reefs in shallow depths such as Winchester Bay and Florence (less than 30

trips per year for both ports combined), the midwater long-leader fishery could provide new opportunities.

California - California recreational fisheries will continue to be managed as five areas with their own
season dates (Table 1-5). The seasons for each area have varied over the years; however, the opening
dates have remained relatively similar. The southern fisheries have had earlier start dates, and the
northern fisheries have had later start states. The summer months tend to be the most active months, and
fishery mortality tends to accumulate more quickly during the summer. For 2017, a new inseason process
is being implemented that will allow NMFS, in cooperation with CDFW, to adjust black rockfish, canary

rockfish and yelloweye rockfish regulations for conservation reasons during periods between Council

meetings.
Table 1-5. California recreational seasons and depth constraints for 2017-2018, by management
area.
Management Area | Jan | Feb | Mar| Apr| May| Jun| Jul | Aug| Sep| Oct | Nov| Dec
Northern Closed May 1 — Oct 31 <30fm All Depth
Mendocino Closed May 1 — Oct 31 <20fm All Depth
San Francisco Closed April 15 — Dec 31 <40fm
Central Closed April 1 — Dec 31 <50fm
Southern Closed Mar 1 — Dec 31 <60 fm

1.3.1.4 Geographic Extent and Depth Distribution

The groundfish fisheries operate coastwide in state and Federal waters. Groundfish fisheries managed
under the FMP occur in the EEZ. Figures 1-4 thru 1-9 depict the recent geographic pattern of fishing by
fishery sector together with the pattern of Chinook bycatch in the fishery. The Council’s
recommendations in the proposed action regarding revisions to the RCA, coastwide fishing of the
midwater non-whiting trawl fleet and increased access to previously overfished rockfish species will

change this pattern to some extent.

Area closures have been a primary tool used in management of the fishery and have varied in number and
size as management objectives evolve. Although most of the currently closed areas do not have non-

groundfish bycatch reduction as an objective, an ancillary effect may be bycatch reduction. This section
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describes the various types of closed areas that apply to all of the groundfish fisheries, as well as fishery-
specific closed areas. The Council is considering modifications to revise or remove certain area
management restrictions, including revisions to Essential Fish Habitat Conservation Areas (EFHCAS)
reducing or eliminating the trawl RCAs, removing closure of nearshore areas north of 40°10° N. latitude,
to trawl gear other than selective flatfish trawl gear, and the prohibition of commercial and recreational
fixed gears in the area known as 60 Mile Bank off southern California. The Council recommended that
only some of these actions be included in the proposed action. Actions included in the proposed action are
the EFPs discussed above, (Section 1.2.1) and the Council’s Preliminary Preferred Alternative revision
of the RCA.
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At-Sea Pacific Whiting Catcher/Processor 2011-2014
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IFQ Bottom Trawl WA/OR 2011 - 2014
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Figure 1-5. Shorebased IFQ Program bottom trawl Chinook and groundfish catch off Oregon and
Washington, 2011-2014.
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IFQ Bottom Trawl CA 2011 - 2014
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Figure 1-6. Shorebased IFQ Program bottom trawl Chinook and groundfish catch off California,
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IFQ Non-Whiting Midwater Trawl 2011-2014
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Figure 1-7. Shorebased IFQ Program non-whiting midwater trawl Chinook and groundfish catch

coastwide, 2011-2014.
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At-Sea Pacific Whiting Mothership 2011-2014
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Figure 1-8. Mothership sector Chinook and Pacific whiting catch coastwide, 2011-2014.
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IFQ Shoreside Pacific Whiting Midwater Trawl 2011- 2014
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Figure 1-9. Shorebased IFQ Program Pacific whiting midwater trawl Chinook and Pacific whiting
catch coastwide, 2011-2014.
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Closed areas that apply to all Groundfish Fisheries

Groundfish Conservation Areas (GCAs) - GCAs are depth based management areas closed to
commercial and, in some cases, recreational vessels. The use of these areas applies to all groundfish
fisheries. The GCAs are used to control catch of overfished groundfish species or protected species and
prohibit fishing in areas where the catch is likely to be high for a particular gear type. The boundaries are
defined by a series of latitude/longitude coordinates that are intended to approximate particular depth
contours. Depth contours are a series of coordinates expressed in degrees of latitude and longitude.
Federal regulations at 50 CFR 660.60 state that depth-based closed areas may be used: to protect and
rebuild overfished stocks; to prevent the overfishing of any groundfish species by minimizing the direct
or incidental catch of that species; to minimize the incidental harvest of any protected or prohibited
species taken in the groundfish fishery; to extend the fishing season in areas outside the closed zones; to
minimize disruption of traditional fishing and marketing patterns for the commercial fisheries; to spread
the available catch over a large number of anglers for the recreational fisheries; to discourage target
fishing while allowing small incidental catches to be landed; and to allow small fisheries to operate
outside the normal season. Specific GCAs include: RCAs, CCAs, Yelloweye Rockfish Conservation
Areas (YRCAS) and Bycatch Reduction Areas (BRASs). Off California, closed areas also encircle the
Farallon Islands and the Cordell Banks, both of which lie within national marine sanctuary waters. For a
detailed description of these areas, see NMFS 2017.

Rockfish Conservation Areas - RCAs are large-scale closed areas that extend along the entire length of
the West Coast, from the Mexican border to the Canadian border. Commercial RCAs are specified for a
particular gear group (trawl, non-trawl, and non-groundfish trawl) and can differ north and south of
40°10° N. latitude. Recreational RCAs may either have boundaries defined by general depth contours or
boundaries defined by specific latitude and longitude coordinates that are intended to approximate

particular depth contours.

The Council recommended that NMFS assume RCAs going forward will be consistent with the Council’s
Preliminary Preferred Alternative as described in November 2016 (PFMC 2016a). The trawl RCA off
Oregon and California would be eliminated completely, and “block area closures” would be established, a
series of areas that, taken together span the entire West Coast seaward of the state territorial seas out to
700 fm. The individual block areas, or groups of blocks, could be closed as needed, by the PFMC or
NMFS, to protect PFMC-managed or other protected species including salmon (PFMC 2016a).

Cowcod Conservation Areas - The CCAs are two areas off of the southern California coast that are

intended to reduce the catch of cowcod. These areas have been in place since 2001 and are expected to
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remain in effect in the near future. Fishing is prohibited in CCAs with the following exceptions: Fishing
for “Other Flatfish” when using no more than 12 hooks, #2 or smaller and fishing for rockfish and lingcod

shoreward of 20 fm. In general, these areas do not change between years.

Essential Fish Habitat Conservation Areas - The EFHCAs are geographic areas defined by coordinates
expressed in degrees latitude and longitude, wherein fishing by a particular gear type or types may be
prohibited. EFHCASs are created and enforced for the purpose of contributing to the protection of West
Coast groundfish essential fish habitat (EFH). The EFHCAs include the closure of waters deeper than 700
fm to bottom trawl; the prohibition of large footrope trawl shoreward of the 100 fm depth contour; and the

specification of closed areas where bottom trawl gear and bottom contact gears are prohibited.

The Council recommended (see Table 1.2.1) that NMFS assume RCAs going forward will be consistent
with the Council’s Preliminary Preferred Alternative as described in November 2016 (PFMC 2016a). The
Council’s preliminary preferred alternative for the EFH/RCA action would maintain the existing
configuration of EFHCAS coastwide? and trawl RCAs off the coast of Washington. (Council, Agenda
Item F.3, Council Action, April 2017).

Closed areas that apply only to trawl fisheries

Closed areas that apply to the trawl fisheries differ for bottom trawl and midwater trawl. Midwater trawl
is generally less geographically restricted than bottom trawl. In addition, vessels targeting Pacific whiting
have fishery-specific area restrictions and practical constraints related to fishery operation. Vessels
delivering catch to first receivers tend to fish in waters closer to the ports where first receivers are located.
Figure 1-10, compares the depth distribution of the Pacific whiting IFQ vessels to the at-sea fleet. Fifty
percent of all shoreside hauls have occurred within 120 fathoms or shallower, compared to 140 fathoms in

the mothership sector and 175 fathoms in the catcher processor sector.
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Figure 1-10.  Distribution of hauls by depth for all three whiting sectors from 2011-2015, with average
depth of haul in fathoms on the x-axis, and the quantile on the right axis.
Trawl Rockfish Conservation Areas - The operation of a vessel with bottom trawl gear onboard is
currently prohibited in a trawl RCA, except for the purpose of continuous transiting. Fishing with
midwater trawl gear within the RCAs north of 40°10” N. latitude is allowed during the Pacific whiting
season. Since 2005, midwater trawling has been allowed in the area south of 40°10° N. latitude for all
groundfish species when fishing seaward of the trawl RCA. The type of trawl gear type can be restricted
within the RCA. For a detailed description of RCA trawl boundaries from 2006 to 2014, see NMFS
2017b.

For the proposed action, as recommended by the Council, RCA boundaries would be consistent with the
Council’s preliminary preferred alternative as described in November 2016 (PFMC 2016a). The trawl
RCA off Oregon and California would be eliminated completely, and “block area closures” would be
established, a series of areas that, taken together span the entire West Coast seaward of the state territorial
seas out to 700 fm. NMFS could close the individual block areas, or a group of block areas, as needed, to
protect Council-managed or other protected species including salmon (PFMC 2016a). The trawl RCA off

Washington would remain in place.

Bycatch Reduction Areas — Federal regulations at 50 CFR § 660.131 for the Pacific whiting fishery

include closed areas referred to as BRAs. BRAs may be implemented inseason under automatic action
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authority when NMFS projects that a whiting sector will exceed an allocation for a non-whiting
groundfish species specified for that sector before the sector's whiting allocation is projected to be
reached. The BRAs are depth closures that use the 75-fm (137-m), 100-fm (183-m) or 150-fm (274-m)
depth contours to shift the Pacific whiting fishery into deeper waters. Because the Pacific whiting fishery
is exempt from the RCA restrictions north of 40°10” N. latitude, the BRAs allow depth based
management in the Pacific whiting fishery when needed (8§ 660.11). Like RCAs, the BRAS are areas
closed to fishing by particular gear types, bounded by lines approximating particular depth contours
(660.11). Federal regulations at 8660.55 (c)(3)(i) continue to allow BRAS to be implemented through
automatic action to prevent a Pacific whiting sector allocation from being exceeded. BRAs can also be

implemented through routine inseason action to address broader conservation concerns.
Salmon Conservation Zones - Closed Areas Specific to the Pacific Whiting Fisheries

Vessels fishing in the Pacific whiting primary seasons for the Shorebased IFQ Program, Mothership
Cooperative Program, or Catcher/Processor Cooperative Program are prohibited from targeting Pacific

whiting in the following areas in order to reduce salmon bycatch:

Klamath River Salmon Conservation Zone - The targeting of Pacific whiting with midwater trawl is
prohibited in the ocean area surrounding the Klamath River mouth bounded on the north by 41°38.80" N.
latitude (approximately 6 nautical miles (nm) north of the Klamath River mouth), on the west by 124°23’
W. longitude (approximately 12 nm from shore), and on the south by 41°26.80" N. latitude
(approximately 6 nm south of the Klamath River mouth). The Klamath River conservation zone was

established in 1993 because of the concentrations of Chinook salmon in the area.

Columbia River Salmon Conservation Zone - The targeting of Pacific whiting with midwater trawl is
prohibited in the ocean area surrounding the Columbia River mouth bounded by a line extending for 6 nm
due west from North Head along 46°18' N. latitude to 124°13.30" W. longitude, then southerly along a
line of 167 True to 46°11.10" N. latitude and 124°11’ W. longitude (Columbia River Buoy), then northeast
along Red Buoy Line to the tip of the south jetty. The Columbia River conservation zone was established
in 1993 because of the concentrations of Chinook salmon in the area.

Ocean Salmon Conservation Zone (OSCZ) - The OSCZ is a mitigation measure that may be
implemented when the current 11,000 Chinook bycatch threshold for the whiting fishery has been
exceeded (71 FR 78638, December 29, 2006). The intent of the closed area was to moved whiting fishing
(targeting of whiting) offshore of a boundary line approximating the 100-fm (183-m) depth contour to
reduce the Chinook salmon bycatch rates. The data available in 2005 indicated that incidental catch rates
of Chinook salmon by vessels targeting Pacific whiting tended to be higher in the nearshore areas.
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Eureka Area 100 fm Limit - Regulations at 50 CFR § 660.131 for the Pacific whiting fishery (any vessels
with a valid “Limited entry midwater trawl, Pacific whiting shorebased IFQ fishing” declaration) state
that unless otherwise specified, no more than 10,000-Ib of whiting may be taken and retained, possessed,
or landed by a vessel that, at any time during a fishing trip, fished in the fishery management area
shoreward of the 100 fm contour in the Eureka management area. In 1992, this was one of several
management actions taken to limit salmon bycatch. The continental shelf in the Eureka area is narrow and
the 100 fathom contour generally occurs 6 to 10 nm offshore. Because a depth effect with higher salmon
bycatch rates had also been observed in the bottom trawl fishery in the Eureka area, a year round trip limit
for Pacific whiting taken with bottom trawl was also established. Before the primary whiting season, there

is a 20,000 Ib/trip limit and during and after the primary season there is a 10,000 Ib/trip limit.

At-sea Processing South of 42° N. Latitude - Since 1992, catcher/processors and mothership processing
vessels have been prohibited from processing south of 42° N. latitude in order to reduce salmon
interception in those sectors (PFMC 1997). Therefore, no at-sea sector catch has occurred south of 40°10°

N. latitude in recent years.
Closed areas that apply to the LEFG and OA Fixed gear Fisheries

This section discusses closed areas that apply to the non-trawl gears which include: LE or OA longline
and pot or trap, OA hook-and-line, pot or trap, gillnet, set net, trammel net and spear fishing for

groundfish. Fixed gear vessels may use one or more of these gears on a single fishing trip.

Non-trawl Rockfish Conservation Areas - Fishing with non-trawl gear is prohibited within the non-trawl
gear RCA. It is unlawful to take and retain, possess, or land groundfish taken with non-trawl gear in the
non-trawl gear RCA. LE fixed gear and OA non-trawl gear vessels may transit through the non-trawl
gear RCA, with or without groundfish on board. These restrictions do not apply to vessels fishing for
species other than groundfish with non-trawl gear (i.e. Dungeness crab). If a vessel fishes in an RCA, it
may not participate in any fishing on that trip that is inconsistent with the restrictions that apply within the
RCA. For a detailed description of RCA non-trawl boundaries from 2006 to 2014, see NMFS2017b.

In recent years, non-trawl RCAs have been established for a particular latitude and have not varied
throughout the year. In earlier years non-trawl RCAs were used to reduce the catch of lingcod. Lingcod,
which are predominately found on the shelf, and were declared overfished in 1999 and rebuilt in 2006.
Non-trawl RCAs were used to reduce the catch of lingcod during winter spawning and nesting seasons,

resulting in more variation in non-trawl RCAs than has been observed in recent years.
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Closed Areas That Apply to Recreational Fisheries

This section describes closed areas that apply to the recreational fisheries. Like the commercial fisheries
GCAs, RCAs, CCAs and YRCAs have been used to control fishing effort in the recreational fishery.

Recreational Rockfish Conservation Areas - Unlike the commercial fisheries the recreational RCAs have
been defined by a seaward boundary with shoreward areas being open. Each state has used recreational
RCA:s for all or a portion of the year to limite catch of overfished groundfish species. The RCAs have
remained relatively stable in recent years in all three states (NMFS 2017). Starting summer 2017,
midwater long-leader gear will be allowed in waters seaward of 40fm off the coast of Oregon during
months in which fishing deeper than 40fm is currently prohibited. The recreational groundfish fishery off

Oregon is currently restricted to fishing shoreward of the 30fm curve from April 1 through September 30.

Recreational Yelloweye Rockfish Conservation Areas - YRCAS are a type of GCA that are intended to
reduce the catch of yelloweye rockfish. A detailed description of the YRCAs can be found in NMFS
2017h.

Chinook Bycatch Management

As part of the proposed action, the Council recommended that NMFS include specific measures to limit
Chinook bycatch in the groundfish fisheries. As described in Table 1.2.1, the whiting fishery would be
managed to stay within an annual 11,000 Chinook bycatch guideline; and the bottom trawl, non-whiting
midwater trawl, fixed gear and recreational fisheries combined would be managed to stay within an
annual 5,500 Chinook bycatch guideline. The Council also requested that NMFS include in the proposed
action a potential Reserve of 3,500 Chinook, and that NMFS assess the effects on Chinook if the Reserve
were taken each year by each of the three trawl fisheries (whiting, non-whiting midwater, or bottom
trawl). In practice, the Reserve would be available to both the whiting and non-whiting sectors including

the fixed gear and recreational gears; but the sectors could not exceed the Reserve of 3,500 in total.
1.3.2 Catch Monitoring

Vessel monitoring systems that automatically transmit hourly position reports to NMFS are the primary
management tool used to monitor commercial vessel compliance with time and area restrictions. All non-
tribal commercial vessels are required to have an operational vessel monitoring system to fish in the
groundfish fishery. In addition, each vessel operator is required to submit declaration reports to the Office
for Law Enforcement that allows the vessel’s position data to be linked to the type(s) of fishing gear and
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in some cases a target strategy’. For the Shorebased IFQ Program in 2017 and beyond, vessels using
midwater trawl gear may declare either “LE midwater trawl, non-whiting shorebased IFQ” or “LE
midwater trawl, Pacific whiting shorebased IFQ”. Table 1-6 summarizes the type and level of monitoring

by fishery sector.

The monitoring of fishing mortality varies widely between sectors. The greatest amount of monitoring
occurs in the trawl fisheries and the least in the incidental OA and recreational fisheries (Table 1-6). In
the at-sea Pacific whiting sectors, catch composition is closely monitored through an on-board observer
program on processing vessels and electronic monitoring (video) or observers on mothership sector
catcher vessels. 8 Each processing vessel 125 ft and longer must carry two observers that subsample close
to 100 percent of all hauls. Processing vessels under 125 ft must carry one observer. Currently, there are
no processing vessels under 125 ft. Since 2011, each mothership catcher vessel has carried one observer
to account for discards or have used electronic video monitoring to verify full retention of catch. Prior to
2011, mothership catcher vessels were not monitored. Observers on the processing vessels subsample the
catch to collect data used to estimate catch composition. In addition, the observers collect biological data
from groundfish, protected species, and prohibited species. Catch data by species, groundfish and non-
groundfish, are generally available and will continue to be available into the future for use in management
decisions within 24 hours during the season. Stock specific information on Chinook salmon is not
available until the following year. Samples collected from the fishery bycatch including salmon are also
used to train observers (Wulff 2017).

Implementation of the Shorebased IFQ program included an increase in observer coverage for all vessels
fishing on IFQ quota pounds. This was an increase in coverage from approximately 25 percent pre-1FQ to
nearly 100 percent of all groundfish landings with IFQ. With on board observers close to 100 percent of
the hauls are sampled with discards being accounted for at the haul level. The exception is in the Pacific
whiting Shorebased IFQ fishery where most vessels retain nearly all their catch and do not sort at sea. In
the Pacific whiting Shorebased IFQ fishery observers primarily monitor the retention of catch. Catch
composition data are gathered on shore by catch monitors. Pacific whiting vessels may voluntarily use
electronic monitoring to monitor catch retention. Observers collect valuable fisheries data, including

" The Council has recommended changes to gear restrictions that would allow vessels in the shorebased IFQ program to declare

multiple trawl gears which would reduce the ability to determine fishing strategy.

8 Preliminary investigations on the use of electronic monitoring have been conducted under exempted fishing permits.
Regulations are expected to be available in regulation in 2017 to monitor mothership catcher vessels and Pacific whiting

Shorebased IFQ vessels in lieu of the 100 percent observer coverage requirement.
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fishing effort and location, estimates of retained and discarded catch, species composition, biological
data, and protected species interactions. Stock specific information on Chinook salmon is not available
until the following year. The data informs fisheries managers and stock assessment scientists, as well as
other fisheries researchers. Observer catch data informs the vessel accounting system used for quota

management.

Shorebased IFQ vessels are required to land catch at IFQ first receivers where the landed catch is sorted
and weighed. Catch monitors are individuals who collect data to verify that the catch is correctly sorted,
weighed and reported. Landings data and at-sea discards are later combined for total catch estimation.
Prohibited species catch data for the IFQ fishery, including salmonids, is available to fishery participants
inseason. However, the full dataset at the haul level for all species is not available until the summer of the
following year. Total catch data for groundfish species are available approximately 11-12 months

following the end of the fishing year.

The WCGOP provides observer coverage for the LE fixed gear fisheries (Table 6). Observers collect
discard data at sea as well as biological data from groundfish, protected, and prohibited species. Stock
specific information on Chinook salmon is not available until the following year. Prohibited species catch
data are not available inseason. Groundfish total catch data are available approximately 11-12 months
following the end of the fishing year after sample data are extrapolated and combined with landings data.
In 2016, 43 percent of the sablefish tier fishery and 5 percent of the non-sablefish landings were
monitored by observers

(www.nwfsc.noaa.gov/research/divisions/fram/observation/data_products/sector_products.cfm).

The WCGOP also provides coverage for the OA fishery. In 2016, seven percent of the OA fixed gear
fishery for sablefish and eight percent of the nearshore OA fishery landings were monitored by observers
(www.nwfsc.noaa.gov/research/divisions/fram/observation/data_products/sector_products.cfm). Similar
to LE fixed gear, prohibited species catch data are not available inseason. Groundfish total catch data are
available approximately 11-12 months following the end of the fishing year after sample data are

extrapolated and combined with landings data.

Tribal-directed groundfish fisheries are subject to full rockfish retention. Shorebased sampling, and
observer coverage are also used to monitor the fisheries. Information on current coverage levels and

protocols were not available.

Recreational catch is generally monitored by the states as it is landed in port. However, there may also be
on the water effort estimates as well. These data are compiled by the Pacific States Marine Fisheries
Commission (PSMFC) in the Recreational Fisheries Information Network (RecFIN) database. The types

of data compiled in RecFIN include sampled biological data, estimates of landed catch plus discards, and
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economic data. Data are generally available within 3 months. Descriptions of the RecFIN program, state

recreational fishery sampling programs and the most recent data available to managers, assessment

scientists, and the general public can be found on the PSMFC web site at

http://www.psmfc.org/program/prog-3

Monitoring within the ongoing 2017 trawl gear EFP and the upcoming 2018 trawl gear EFPs will closely

mirror those requirements in current regulations. All EFP vessels will require 100 percent monitoring

either through observer coverage or electronic monitoring. Additionally, all salmon caught on EFP trips

is required to be separated by haul so that observes onboard and catch monitors onshore are able to

identify the time and place that particular salmon was caught and align it with the biological samples

taken.

Table 1-6. Type and level of monitoring by fishery sector

Fishing Sector

Time Area Monitoring

Catch and Discard Monitoring

VMS Coverage

Observer Coverage (2013) Other Coverage

Trawl IFQ

Trawl at-sea
whiting

LEFG sablefish tier

Vessel registered to LE permits must
operate VMS 24 hours a day
throughout the fishing year

1 observer per harvesting vessel, 1 | Optional electronic monitoring.
catch monitor at first receivers.

2 observers per processor 125 ft Mothership harvesting vessels -
and over, 1 per processor under optional electronic monitoring
125 ft. 1 observe per mothership under EFPs.

harvesting vessel

Observer coverage of all

limit fishery groundfish landings was 33% of
the longline and 71% of pot gear
landings
LEFG trip limit Observer coverage coastwide was
fishery 5% of all groundfish.
OA directed Any vessel that takes, and retains, or | Observer coverage coastwide was:
possess groundfish in the EEZ must
operate VMS 24 hours a day 7% of all groundfish landings in
throughout the fishing year non-nearshore
OA incidental Any vessel that takes, and retains, or
possess groundfish in the EEZ and 8% for all nearshore landings
any vessel that uses non-groundfish
trawl gear to fish in the EEZ must
operate VMS 24 hours a day
throughout the fishing year
Tribal Not required, unless vessel is Observer coverage and shore-

registered to non-tribal groundfish
permit

based sampling of groundfish
directed fishing.

Recreational

State surveys - may include,
catch data and estimates from
private, rental and charter
vessels, beach and private
access effort, and effort based
on license data. Coverage varies

Trawl Gear EFPs

Same requirement as that for all LE
vessels

Vessels may use EM or observers. EM vessels are exempt from the
Observers will take samples by prohibition on retaining
haul on observed vessels and then | prohibited species and are
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all prohibited species must be
discarded.

required to retain all salmon by
haul for shoreside sampling.
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Section 2.0 Endangered Species Act: Biological Opinion and Incidental Take Statement

2 ENDANGERED SPECIES ACT: BIOLOGICAL OPINION AND INCIDENTAL TAKE
STATEMENT

The ESA establishes a national program for conserving threatened and endangered species of fish,
wildlife, plants, and the habitat upon which they depend. As required by section 7(a)(2) of the ESA,
Federal agencies must ensure that their actions are not likely to jeopardize the continued existence of
endangered or threatened species or adversely modify or destroy their designated critical habitat. Per the
requirements of the ESA, Federal action agencies consult with NMFS, and section 7(b)(3) requires that, at
the conclusion of consultation, NMFS provides an opinion stating how the agencies’ actions would affect
listed species and their critical habitat. If incidental take is reasonably certain to occur, section 7(b)(4)
requires NMFS to provide an ITS that specifies the impact of any incidental taking and includes non-
discretionary reasonable and prudent measures (RMPs) and terms and conditions to minimize such

impacts.

This opinion considers impacts of the proposed actions under the ESA on Puget Sound Chinook (PS),
Snake River Fall Chinook (SRF), LCR Chinook, Upper Willamette River Chinook (UWR), Upper
Columbia spring, Snake River spring/summer Chinook, California Coastal Chinook (CC), LCR coho,
Oregon Coast coho, Southern Oregon/Northern California coho (SO/NOC) and CCC coho salmon ESUs.
Available data show no impacts on Sacramento winter-run and Central Valley spring-run Chinook
salmon; thus, we are concluding that the proposed action is not likely to adversely affect these two ESUSs.
Those findings are documented in the “Not Likely to Adversely Affect” Determinations section (Section
2.11). We have determined that the proposed action is likely to have no effect on designated critical
habitat for any salmonid species. Critical habitat does not include the offshore marine areas that comprise

the action area for the proposed action.

Of the listed salmon species, the bycatch of salmonids in the whiting fishery is almost exclusively
Chinook salmon, with low or no bycatch of coho, chum, sockeye, or steelhead. For coho and chum,
estimates of bycatch averaged 227 and 82 fish, respectively, per year coastwide, since 2002, across all
groundfish fishery sectors. Most are caught north of Cape Blanco (WCGOP unpublished). The vast
majority of these would be unlisted hatchery fish or from unlisted ESUs. Table 2-2 summarizes mortality
by salmon species and fishing sector, 2002-2015. Available information indicates harvest of listed coho
would be less than 80 fish on average per year from the four coho ESUs. The effects on these ESUs are
discussed further in this section. Bycatch of listed chum would be rare. Steelhead and sockeye individuals
are occasionally observed, but estimates of bycatch in most years are zero. The effects on listed sockeye
and chum salmon ESUs, and steelhead distinct population segments (DPSs) would be negligible.
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2.1  Analytical Approach

This biological opinion includes both a jeopardy analysis and/or an adverse modification analysis. The
jeopardy analysis relies upon the regulatory definition of “to jeopardize the continued existence of a listed
species,” which is “to engage in an action that would be expected, directly or indirectly, to reduce
appreciably the likelihood of both the survival and recovery of a listed species in the wild by reducing the
reproduction, numbers, or distribution of that species” (50 CFR 402.02). Therefore, the jeopardy analysis

considers both survival and recovery of the species.

This biological opinion relies on the definition of "destruction or adverse modification," which means "a
direct or indirect alteration that appreciably diminishes the value of critical habitat for the conservation of
a listed species. Such alterations may include, but are not limited to, those that alter the physical or
biological features essential to the conservation of a species or that preclude or significantly delay
development of such features” (81 FR 7214).

The designation(s) of critical habitat for (species) use(s) the term primary constituent element (PCE) or
essential features. The new critical habitat regulations (81 FR 7414) replace this term with physical or
biological features (PBFs). The shift in terminology does not change the approach used in conducting a
““destruction or adverse modification’” analysis, which is the same regardless of whether the original
designation identified PCEs, PBFs, or essential features. In this biological opinion, we use the term PBF

to mean PCE or essential feature, as appropriate for the specific critical habitat.

We use the following approach to determine whether a proposed action is likely to jeopardize listed

species or destroy or adversely modify critical habitat:

Identify the range-wide status of the species and critical habitat likely to be adversely affected by the
proposed action. Section 2.2 describes the current status of each listed species and its critical habitat
relative to the conditions needed for recovery. For listed salmon and steelhead, NMFS has developed
specific guidance for analyzing the status of the listed species’ component populations in a viable
salmonid populations (VSP) paper (McElhany et al. 2000). Similar criteria are used to analyze the status
of ESA-listed rockfish because these parameters are applicable for a wide variety of species.

The VSP approach considers the abundance, productivity, spatial structure, and diversity of each
population as part of the overall review of a species’ status. For listed salmon and steelhead, the VSP
criteria, therefore, encompass the species’ “reproduction, numbers, or distribution” (50 CFR 402.02). In
describing the range-wide status of listed species, NMFS relies on viability assessments and criteria in

technical recovery team documents and recovery plans, as well as other available information sources that
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describe how VSP criteria are applied to specific populations, major population groups (MPGs), and

species. NMFS determines the range-wide status of critical habitat by examining the condition of its

physical or biological features, which were identified when the critical habitat was designated.

Describe the environmental baseline in the action area. The environmental baseline (Section 2.3)

includes the past and present impacts of Federal, state, or private actions and other human activities in the

action area. It includes the anticipated impacts of proposed Federal projects that have already undergone

formal or early section 7 consultation and the impacts of state or private actions that are contemporaneous

with the consultation in process.

Analyze the effects of the proposed action on both species and their habitat using an ““exposure-
response-risk™ approach. In this step (Section 2.4), NMFS considers how the proposed action
would affect the species’ reproduction, numbers, and distribution or, in the case of salmon and
steelhead, their VSP and other relevant characteristics. NMFS also evaluates the proposed

action’s effects on critical habitat features.

Describe any cumulative effects in the action area. Cumulative effects (Section 2.6), as defined in
our implementing regulations (50 CFR 402.02), are the effects of future state or private activities,
not involving Federal activities, that are reasonably certain to occur within the action area. Future
Federal actions that are unrelated to the proposed action are not considered because they require

separate section 7 consultation.

Integrate and synthesize the above factors by (1) reviewing the status of the species and critical
habitat and (2) adding the effects of the action, the environmental baseline, and cumulative effects

to assess the risk that the proposed action poses to species and critical habitat. (Section 2.6).

Reach a conclusion about whether species are jeopardized or critical habitat is adversely
modified. These conclusions (Section 2.8) flow from the logic and rationale presented in the

Integration and Synthesis section (2.7).

If necessary, define a reasonable and prudent alternative to the proposed action. If, in
completing the last step in the analysis, we determine that the action under consultation is likely
to jeopardize the continued existence of listed species or destroy or adversely modify designated
critical habitat, we must identify a reasonable and prudent alternative (RPA) to the action in
Section 2.8. The RPA must not be likely to jeopardize the continued existence of listed species
nor adversely modify their designated critical habitat and it must meet other regulatory

requirements.
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2.2 Rangewide Status of the Species

This opinion examines the status of each species that would be affected by the proposed action. The status
is determined by the level of extinction risk that the listed species face, based on parameters considered in
documents such as recovery plans, status reviews, listing decisions, and other relevant information. This
informs the description of the species’ likelihood of both survival and recovery. The species status section
also helps to inform the description of the species’ current “reproduction, numbers, or distribution” as
described in 50 CFR 402.02.

2.2.1 Status of Listed Species

For Pacific salmon, NMFS commonly uses four parameters to assess the viability of the populations that,
together, constitute the species: spatial structure, diversity, abundance, and productivity (McElhany et al.

2000). These VSP criteria, therefore, encompass the species’ “reproduction, numbers, or distribution,” as
described in 50 CFR 402.02. When these parameters are collectively at appropriate levels, they maintain a
population’s capacity to adapt to various environmental conditions and allow it to sustain itself in the
natural environment. These attributes are influenced by survival, behavior, and experiences throughout a
species’ entire life cycle, and these characteristics, in turn, are influenced by habitat and other

environmental conditions.

“Spatial structure” refers both to the spatial distributions of individuals in the population and the
processes that generate that distribution. A population’s spatial structure depends fundamentally on
habitat quality and spatial configuration and the dynamics and dispersal characteristics of individuals in

the population.

“Diversity” refers to the distribution of traits within and among populations. These range in scale from
DNA sequence variation at single genes to complex life history traits (McElhany et al. 2000). Genetic
resources that represent the ecological and genetic diversity of a species can reside in a hatchery program.
“Hatchery programs with a level of genetic divergence relative to the local natural population(s) that is no
more than what occurs within the ESU are considered part of the ESU an will be incuded in any listing of
the ESU” (NMFS 2005). (For a detailed description of how NMFS evaluates and determines whether to
include hatchery fish in an ESU or DPS, see NMFS (2005)).

“Abundance” generally refers to the number of naturally produced adults (i.e., the progeny of naturally

spawning parents) in the natural environment (e.g., on spawning grounds).

“Productivity,” as applied to viability factors, refers to the entire life cycle or portions of a life cycle; i.e.,
the number of progeny or naturally spawning adults produced per parent. When progeny replace or
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exceed the number of parents, a population is stable or increasing. When progeny fail to replace the
number of parents, the population is declining. McElhany et al. (2000) use the terms “population growth
rate” and “productivity” interchangeably when referring to production over the entire life cycle. They also

refer to “trend in abundance,” which is the manifestation of long-term population growth rate.

For species with multiple populations, once the biological status of a species’ populations has been
determined, NMFS assesses the status of the entire species using criteria for groups of populations, as
described in recovery plans and in guidance documents from technical recovery teams, and regional
guidance. Considerations for species viability include having multiple populations that are viable,
ensuring that populations with unique life histories and phenotypes are viable, and that some viable
populations are both widespread to avoid concurrent extinctions from mass catastrophes and spatially

close to allow functioning as metapopulations (McElhany et al. 2000).

Climate change and other ecosystem effects

Changes in climate and ocean conditions happen on several different time scales and have had a profound
influence on distribution and abundance of marine and anadromous fishes. Salmon throughout
Washington are also likely affected by climate change. Several studies have revealed that climate change
has the potential to affect ecosystems in nearly all tributaries throughout the West Coast (Battin et al.
2007; Independent Science Advisory Board [ISAB] 2007). While the intensity of effects will vary by
region (ISAB 2007), climate change is generally expected to alter aquatic habitat (water yield, peak flows,
and stream temperature). As climate change alters the structure and distribution of rainfall, snowpack, and
glaciation, each factor will in turn alter riverine hydrographs. Given the increasing certainty that climate
change is occurring and is accelerating (Battin et al. 2007), NMFS anticipates that salmonid habitats will
be affected; this, in turn, will likely affect the distribution and productivity of salmon populations in the
region (Beechie et al. 2006, Lindley et al. 2007). Climate and hydrology models project significant
reductions in both total snow pack and low-elevation snow pack in the Pacific Northwest over the next 50
years (Mote and Salathé 2009). These changes will shrink the extent of the snowmelt-dominated habitat
available to salmon. Such changes may restrict NMFS’ ability to conserve diverse salmon and steelhead
life histories, and they may make recovery targets for these salmon populations more difficult to achieve.

Climate change is a major factor affecting the range-wide status of the threatened and endangered
anadromous Chinook and coho salmon ESUs that are subject of this opinion). Climate change has
negative implications for designated critical habitats in the Pacific Northwest and California (CIG 2004;
Scheuerell and Williams 2005; Zabel et al. 2006; ISAB 2007, Lindley et al. 2007). Average annual
Northwest air temperatures have increased by approximately 1°C since 1900, or about 50 percent more
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than the global average over the same period (ISAB 2007). According to the ISAB, these effects pose the

following impacts over the next 40 years:

o Warmer air temperatures will result in diminished snowpacks and a shift to more winter/spring

rain and runoff, rather than snow that is stored until the spring/summer melt season.

o With a smaller snowpack, these watersheds will see their runoff diminished earlier in the season,
resulting in lower stream-flows in the June through September period. River flows in general and
peak river flows are likely to increase during the winter due to more precipitation falling as rain

rather than snow.

o \Water temperatures are expected to rise, especially during the summer months when lower

stream-flows co-occur with warmer air temperatures.

These changes will not be spatially homogeneous across the entire Pacific Coast. Low-lying areas are
likely to be more affected. Climate change may have long-term effects that include, but are not limited
to, depletion of important cold water habitat, variation in quality and quantity of tributary rearing habitat,
alterations to migration patterns, accelerated embryo development, premature emergence of fry, and

increased competition among species (ISAB 2007).

Higher water temperatures and lower spawning flows, together with increased magnitude of winter peak
flows will all likely increase salmonid mortality. The largest driver of climate-induced decline in salmon
and populations is projected to be the impact of increased winter peak flows, which scour the streambed
and destroy salmonid eggs (Battin et al. 2007; Mantua et al. 2009). Higher ambient air temperatures will
likely cause water temperatures to rise (ISAB 2007). Salmonids require cold water for spawning and
incubation. As climate change progresses, and stream temperatures warm, thermal refugia will be
essential to persistence of many salmonid populations. Thermal refugia are important for providing
salmonids with patches of suitable habitat while allowing them to undertake migrations through or to
make foraging forays into areas with higher than optimal temperatures. To avoid waters above summer
maximum temperatures, juvenile rearing increasingly may occur only in the confluence of colder

tributaries or other areas of cold water refugia (Mantua et al. 2009).

Once salmon leave fresh water they are subject to a highly variable and dynamic ocean environment that
is also subject to climatic impacts. There is evidence that salmon abundance is linked to variation in
climate effects on the marine environment. It is widely understood that variations in marine survival of
salmon correspond with periods of cold and warm ocean conditions, with cold regimes being generally
favorable for salmon survival and warm ones unfavorable (Fletcher et al 2015, Behrenfeld et al. 2006,
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Wells et al. 2006). Both short term, Ocean Nino Index (ONI) and longer term climate variability,
(PDO), appear to play a part in salmon survival and abundance. An evaluation of conditions in the
California Current since the late 1970s reveals a generally warm, unproductive regime that persisted
until the late 1990s. This regime has been followed by a period of high variability that began with colder,
more productive conditions lasting from 1999 to 2002. In general, salmon populations increased
substantially during this period. However, this brief cold cycle was immediately succeeded by a 4-year
period of predominantly warm ocean conditions beginning in late 2002, which appeared to have
negatively impacted salmon populations in the California Current (Peterson et al. 2006). 2006 through
2013 had generally favorable PDO and ONI rankings with the exception of 2010 and conditions have

been intermediate or unfavorable since 2013(https://www.nwfsc.noaa.gov/research/divisions/

felestuarine/oeip/g-forecast.cfm). Evidence suggests these regime shifts follow a more or less linear

patt