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INTRODUCTION

The NOAA's National Marine Fisheries Service (NMFS) promulgates ocean fishing regulations


within the Exclusive Economic Zone (EEZ) of the Pacific Ocean and regulates U.S. Fraser Panel


fisheries in northern Puget Sound under the Pacific Salmon Treaty (PST). There are 27 listed


species in the action area that are potentially affected by the action considered in this biological


opinion (Table 1). The take of24 ESA listed salmon ESUs and steelhead DPSs associated with


the proposed fisheries is addressed in existing biological opinions (Table 2). This biological


opinion considers the effects of proposed Pacific coast ocean salmon fisheries conducted under


the Pacific Coast Salmon Plan (hereafter 'PFMC Fisheries') and U.S. Fraser Panel fisheries


managed under the PST (hereafter 'Fraser Panel Fisheries') on Lower Columbia River coho and


Lower Columbia River Chinook Salmon ESUs. NMFS also an ESA determination regarding the


the likely effect of salmon fishing on newly ESA listed Puget Sound Steelhead. Southern


Resident killer whales (Orcinus orca) have also been listed recently. The effects of the proposed


actions on killer whales are being considered in a separate biological opinion.


CONSULTATION ffiSTORY

Since 1 9 9 1 ~  27 salmon ESUs and steelhead Distinct Population Segments (DPSs) have been


listed under the ESA on the wes t coast of the U.S. (fable 1). Beginning in 1991 NMFS


considered the effects on salmon species listed under the ESA resulting from PFMC fisheries and


issued biological opinions based on the regUlations implemented each year rather than the FMP


itself. In a biological opinion dated March 8, 1996, NMFS considered the impacts on all salmon


species then listed under the ESA resulting from implementation of the Pacific Coast Salmon


Fishery Management Plan (FMP) including spring/summer Chinook, fall Chinook, and sockeye


salmon from the Snake River and Sacramento River winter Chinook ;NMFS 1996). Subsequent


biological opinions beginning in 1997 considered the effects of PFMC fisheries on the growing


catalogue of listed species (e.g. NMFS 1997; NMFS 1998; NMFS 1999a; NMFS 2000a; NMFS


2000b ). NMFS has reinitiated consultation when new information became available on the


status of the ESUs or the impacts of the FMP on the ESUs, or when new ESUs were listed.


Beginning with its biological opinion on the 2000-2001 cycle fisheries, NMFS combined its


consultation on Pacific coast salmon fisheries with those that occurred in Puget Sound (including


the U.S. Fraser Panel Fisheries) for reasons of efficiency, because of the interrelated nature of the


preseason planning processes, and t o  provide a more inclusive assessment of harvest-related


impacts on the listed species. Table 2 lists the current biological opinions that consider the


effects of the PFMC fisheries on other ESA-listed ESUs or DPSs in the West Coast of the United


States.
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T bl 1 S a e . 

f l 

d lh d 

· r d d th E d  

ummary o sa mon an stee ea spectes tste un er e n angere 

dS 

;pectes Act.


Evolutionarily Significant Unit/ 

Status 

Federal Register Notice

Species 

Distinct Population Segment

Chinook 

Sacramento River winter-run Endangered 70 FR37160 6/28/05


Salmon 

Snake River fall-run Threatened 

70 FR 37160 6/28/05


(0. 

Snake River spring/summer-run Threatened 

70 FR 37160 

6/28/05


tshawytscha) 

PugetSound Threatened 

70 FR 37160 6/28/05


Lower Columbia River 

Threatened 

70 FR 37160 

6/28/05


Upper Willamette River Threatened 

70 FR 37160 6/28/05

Upper Columbia River spring-run Endangered 

70 FR37160 6/28/05

Central Valley spring-run Threatened 

70FR37160 6/28/05


California Coastal Threatened 

70 FR37160 

6/28/05

Chum Salmon Hood Canal Summer-Run 

Threatened 

70 FR37160 6128/05


(0. keta) 

Columbia River 

Threatened 

70FR37160 6/28/05

Coho Salmon 

Central California Coast 

Endangered 

70FR37160 6/28/05

(0. kisutch) 

S. ~ g o n ! N .  California Coast 

'Threatened 

70FR37160 6128/05


Lower ColumbiaRiver 

T h r e a t e n ~  

7Q_F)l37160 

6128/05 .


Sockeye 

.. 

Snilke River 

Endangered 

70FR37160 6128/05


Salmon 

Ozette Lake 

Threatened 

70FR37160 6/28/05

(0. nerka)

Steelhead Southern California 

Endangered 

71 FR834 

1/05/06

(0. mykiss) South-Central California Coast 

Threatened 

71 FR834 

1/05/06

Central California Coast 

Threatened 

71 FR834 

1/05/06

Northern California 

Threatened 

71 FR834 

1105106


Upper Columbia River 

Threatened 

71 FR834 

1/05/06


Snake River Basin 

Threatened 

71 FR834 

1/05/06


Lower Columbia River 

Threatened 

71 FR834 

1/05/06


California Central Valley 

Threatened 

71 FR834 

1/05/06


Upper Willamette River 

Threatened 

71 FR834 

1/05/06


Middle Columbia River 

Threatened 

71 FR834 

1/05/06

Puget Sound Steelhead 

Threatened 

72 FR26722 

5/11/07
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Table 2. NMFS ESA decisions regarding ESUs and DPSs affected by PFMC Fisheries and the

duration of the 4(d) Limit determination or biological opinion (BO). Only those decisions

currently in effect are included

Date

(Decision Duration 

Citation 

ESU considered

type)

March 8, 1996 

until reinitiated NMFS 1996a


Snake River spring/summer and fall


(BO) 

Chinook, and s o c k ~ e

April 28, 1999


S. Oregon/N. California Coast coho

until reinitiated 

NMFS 1999a 

Central California Coast coho


(BO)

Oregon Coast coho

April, 2000 

until reinitiated NMFS 2000b

Central valley Spring-run Chinook

(BO) 

California Coastal Chinook

April, 2001

until withdrawn NMFS2001a 

Hood Canal summer-run chum

(4(d) Limit)

Upper Willamette Rj-ver Chinook

Lower Columbia RiVer Chinook

April, 2001 · ·


Columbia River chum

.
Un.til
reinitiated
 · . 

NMFS2001b Ozette Lake, sockeye .


( B O ) · ~ ; : , _ ~ .  - - - - - ; ~ ;

; ,.
 -:'": ·.-; r ' .  .
 :··:·, ,.:


:

Upper ColUlD.bia;River spring-run

r1t<· 

.
. 

..

:· . .. : 1


Chinook·

J . . . . .  

Ten l is ted steelhead ESUs

April, 2004

(130)


unti12010 NMFS2004a Sacramento River winter-run Chinook

March 4, 2005

until May, 2010 

NMFS2005a Puget Sound Chinook

( 4( d) Limit)

June 13,2005 until reinitiated .·NMFS2005b California Coastal Chinook

April 30, 2007 

until reinitiated 

NMFS2007a 

North American Green Sturgeon

As a result of the previous consultation history, the effects ofPFMC fisheries on the Snake River

fall Chinook, Snake River spring/summer Chinook, Snake River sockeye, Sacramento River

winter-run Chinook, Southern Oregon/Northern California Coast coho, Central California Coast

coho, Central Valley Spring-run Chinook, California Coastal Chinook, Upper Willamette River

Chinook, Upper Columbia River spring-run Chinook, Columbia River chum, Puget Sound

Chinook, Hood Canal summer-run chum, Ozette Lake sockeye and ten steelhead ESUs have

been considered for ESA compliance in long-term biological opinions or 4(d) limit approvals

(Table 2). In 2007 NMFS reviewed the effect of the proposed actions on newly listed green

sturgeon and concluded that there was likely no effect to the listed DPS (NMFS 2007a). The

effects o f PFMC and Fraser Panel fisheries on Lower Columbia River coho in 2006, and on

Lower Columbia River coho and Lower Columbia River Chinook in 2007 were considered in

biological opinions related to the 2006 and 2007 annual regulations (NMFS 2006a, 2007a)

Because these opinions have expired, Lower Columbia River coho and Lower Columbia River

Chinook require further consultation in 2008. As explained in more detail below, this opinion

considers the effect ofPFMC and U.S. Fraser Panel fisheries on the Lower Columbia River

Chinook in 2008 and Lower Columbia River coho in 2008 and for the foreseeable future. Puget
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Sound steelhead were listed as threatened on May 11, 2007. The effects ofPFMC and Fraser


Panel fisheries are therefore also considered here for the first time.


The current salmon FMP requires that the PFMC manage fisheries consistent with NMFS' ESA-

related consultation standards or recovery plans to meet the immediate needs for conservation


and long-term recovery of the species. These standards are provided annually to the PFMC by


NMFS at the start of the pre-season planning process (PFMC 1999). Consistent with the


requirements of the salmon FMP, NMFS provided guidance to the PFMC regarding ESA-related


management constraints derived from existing opinions and new guidance for the 2008 fisheries


for Lower Columbia River coho and Lower Columbia River Chinook (Lohn and Mcinnis, 2008).


Lower Columbia River Coho


In 1997 the PFMC adopted a management plan (Amendment 13 to the Pacific Coast Ocean Plan)


that constrained overall allowable fishery impacts on Oregon Coast Natural coho. The


management plan was built around a harvest matrix tha t allowed harvest impacts to  vary


depending on brood year escapement and marine survival. In 2000, after areview of

Amendment 13, the PFMC adopted changes to the management plan recommended by an ad-hoc


Work (Jroup as expert advice, including a lower range ofharvest impacts when parental ·spawner


abundance and nuUine survival were very low. :NMFs reviewed the management p l ~  through


section 7 consultation and concluded that it was not likely to jeopardize Oregon Coast coho ·


(NMFS 1999).


Lower Columbia River coho were listed under Oregon's ESA in July 1999. A related fishery


management plan that was modeled after one for Oregon Coast Natural coho, was approved by


the Oregon Fish and Wildlife Commission in July 2001. The plan is similar to that for Oregon


Coast coho, but has tables defining the allowable harvest rate for both an ocean and inriver


fisheries depending on brood year e ~ c a p e m e n t  and marine survival indicators (Tables 3a and 3b)


(Melcher 2005). The ocean and river components can be combined to define a total exploitation


rate limit for all ocean and inriver fisheries (Table 3c ). The matrix was used by the states of

Oregon and Washington for managing ocean and Columbia River fisheries for Lower Columbia


River coho from 2002-2005.


In 2005 NMFS concluded in a conference opinion that the exploitation rates anticipated in the


2005 fisheries, based on the Oregon matrix, were not likely to jeopardize the continued existence


of the Lower Columbia Coho Salmon ESU which were then proposed for listing under the ESA


as threatened (NMFS 2005c ). Lower Columbia River coho were subsequently listed as


threatened under the ESA, effectiye August 29,2005. Once the federal listing of Lower


Columbia Coho Salmon ESU became effective, the conference opinion was confirmed as the


biological opinion (NMFS2005d).


Since the federal listing of Lower Columbia River coho under the ESA, the states of Oregon and


Washington have been working with NMFS to develop and evaluate a management plan that can


be used as the basis for their long-term management. The states of Oregon and Washington have


focused on use of the harvest matrix for Lower Columbia River. Generally speaking, NMFS


supports use of management planning tools that allows harvest to vary depending on the year-

4


AR057414



specific circumstances. Conceptually, we think Oregon's approach is a good one. However, for


the last two years, NMFS has taken a more conservative approach for Lower Columbia River


coho because ofunresolved issues related to application of the matrix. NMFS has relied on the


matrix, but limited the total harvest impact rate to that allowed for ocean fisheries (Table 3a).


Given the particular circumstances regarding marine survival and escapement, the allowable


exploitation rates in 2006 (NMFC 2006a) and 2007 (NMFS 2007a) were 15% and 20%,


respectively.


Lower Columbia River Chinook


Lower Columbia River Chinook was first listed on April24, 1999 (64 FR 14308). In 1999


NMFS wrote a biological opinion for 1999 PFMC fisheries on the nine newly listed ESUs not


covered by an existing opinion, including Lower Columbia River Chinook.


The Lower Columbia River Chinook ESU is comprised of a spring component, a far


north-migrating bright component, and a component of north-migrating tules. This biological


opinion considers the effects of the 2008 regulations iniplemented pursuanj; to the Pacific Coast


Salmon Plan onthe Lower Columbia River Chinook ESU in 2008. AlthoUgh this opinion


focuses on details related .to Lower ColumbiaRivertules, the ESA determination relates t o  the

ESU as.a who,le. InfofJ118.tion regarding the spring and uptjver bright p o p ~ ~ o n s  is;therefore


includedthisbiolog!cal:ophUoDtJ>utinlessdetail.,. ;, ;·.;;·. >· ) . ,  ., .. ·


In  past biological opinions NMFS has usedthe Coweeman population as an index stock for


managing the tule component of the ESU. For Lower Columbia River tules, NMFS has


previously used an analytical approach (Viability Risk Assessment Procedure- VRAP; NMFS


2000b, NMFS 2004) tha t involves calculating a ''rebuilding exploitation rate" (RER). The RER

for a specific population is defined as the maximum exploitation rate that would result in a low


probability of the population falling ~ l o w  a specified lower abundance threshold and a high

probability tha t the population would exceed an upper abundance threshold over a specific time


period. RERs were used originally as part of the assessment in the 1999 Pacific Salmon Treaty


(PST) opinion (NMFS 1999b), the 2000 opinion on PFMC fisheries (NMFS 2000a), and the


application of take limits under the 4( d) Rule. for populations within the Puget Sound ESU


(NMFS 2005a). VRAP and the related RER calculations are discussed in more detail in Section 3


of this opinion.


In 2001 NMFS required that the total brood year exploitation rate for the Coweeman stock


[representing the Lower Columbia River tule fall stocks], in all fisheries combined, not exceed


65% (NMFS 200lb). The 65% RER was subsequently reviewed and replaced with an RER of

49% in 2002. The 49% RER was used as the jeopardy standard for the tule component of the


Lower Columbia River Chinook ESU from 2002 to 2006.


In the 2006 Guidance Letter to the Council, NMFS indicated their intention to review the 49%


RER (Lohn and Mcinnis 2006). After five years NMFS concluded that a periodic review was


warranted. The Lower Columbia Salmon Recovery Plan also called for a review of the 49%


standard and the associated effects of fishing on other Lower Columbia River tule populations.


NMFS organized an ad hoc Work Group that included staff from the Northwest Fisheries


5


AR057415



Science Center and Washington Department ofFish and Wildlife. The Work Group has been


working on the project since 2006.


The Work Group focused much of its attention on tule populations in the Coweeman, East Fork


Lewis, and Grays rivers, all of which have relatively little hatchery influence and recently


updated escapement data. Available information for other populations was compiled and


analyzed, but the quality of the data has been subject to less review. The Work Group reviewed


available data and updated the RER estimates for the three populations based on the method used


to calculate the 49% exploitation rate used for the Coweeman in 2002. The Work Group sought


to integrate their review with several recovery planning documents and analyses that have


become available since 2002, including the Lower Columbia Fish Recovery Board Recovery


Plan (LCFRB 2004) and several Willamette/Lower Columbia Technical Recovery Team (WLC


TR1) reports on population viability. In particular, in addition to estimating RERs, the team also


considered the viability assessment methods developed by the WLC TRT to evaluate the effects


of alternative exploitation rates on population viability, and used information inthe LCFRB Plan


to evaluate which populations are most important to focus on for recovery- The general


conclusion from this array of results was that harvest impacts needed to be-reduced. In the 2007


Guidance Letter to the Coimcil, NMFS recommended that the Council lower the exploitation rate


in 2007 for the Lower ColUmbia River t u l ~  populatiOns from 490.4 to 42%.· :NMFS'· guidance to


the'Council, and other' related inforin8tion,' provided the bamsfor NMFS' ·Consultation on' Lower


ColumbiaRiver Chinook in 2007 (NMFS.2007a). · · · · · ·· ·


Puget Sound Steelhead


NMFS previously reviewed the potential effects from PFMC fisheries to the ten steelhead


Distinct Populations Segments (DPS) that were listed at the time (NMFS 2000c). The review


indicated that steelhead are rarely caught in the proposed marine area fisheries. Based on its


review, NMFS concluded that the expected take from the PFMC ocean and Fraser Panel salmon


fisheries of steelhead is at most an oecasional event. The review indicated that the number of

listed steelhead that was caught and killed was probably less than 10 per year, and those would


be distributed across all of the then listed DPSs. NMFS concluded that it was not possible to

measure or detect potential effects of the proposed actions on the listed steelhead (which,


according to the Interagency Section 7 Handbook, is considered an "insignificant effect") and


concluded that the proposed action was not likely to adversely affect listed steelhead. Puget


Sound steelhead were listed as threatened i n  2007 so were not specifically included in the


previous review. However, because the analysis was based on the fact that steelhead are rarely


caught, the conclusion that the proposed actions are not likely t o  adversely affect, would apply


equally to Puget Sound steelhead. Critical habitat has not yet been designated for Puget Sound


steelhead. Consequently, the effect of the proposed fisheries on Puget Sound steelhead will not


be considered further in this opinion.
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BIOLOGICAL OPINION

1 .0 DESCRIPTION OF THE PROPOSED ACTION

1.1 Proposed Action

This opinion considers the effects of two actions on ESA-listed Lower Columbia River coho


salmon, Lower Columbia River Chinook salmon, and Puget Sound steelhead: NMFS'


implementation of the PFMC's Pacific Coast Salmon Plan and NMFS' regulation of U.S. Fraser


Panel fisheries in northern Puget Sound under the Pacific Salmon Treaty (PST).


The ocean salmon fisheries in the EEZ (3-200 nautical miles offshore) off of the states of

Washington, Oregon, and California are managed under authority of the Magnuson-Stevens Act


(Figure 1). Annual regulations apply to the period from May 1 of the current year through April


30 of the following year. Pursuant to the Magnuson-Stevens Act, NMFS proposes to promulgate


ocean salmon fishing regulations developed in accordance with the FMP along with the FMP's

associated amendments, most recently amendment 14 (see PFMC 2008a for details on the


specific fishery locations and historical catch and effort data). These ocean)isheries include


recreational and g>mrnercial.troll fisheries, and tribal ~ h e r i e s  targeting coho and .Chinootc. The


PFMC pr.ovidesJfS m a n a g e m . C n , t ~ J l ! ~ e n ~ o n s  to the Secretary of Commerce ( S ~ ) ,

= ~ ~ P l C : : ~ ~ : = ~ , : ~ ~ f a s ~ ! · $ l : ~ ~ ~ ~ ~ ~ ~ : n -

NMFS, has the ultimate authority for the FMP and its implementation, NMFS is botli the action


agency and the consulting agency with respect to PFMC Fisheries.


In  developing management recommendations, the PFMC analyzes several management options


· for ocean fisheries occurring in the EEZ. The analysis includes assumptions regarding the levels


of harvest of Lower Columbia River coho, Lower Columbia River Chinook, and other listed


species in state marine, estuarine, and freshwater areas. Fisheries in estuarine and freshwater


areas of the Columbia River are regulated under authority of the states and tribes, and consistent


with the terms of agreements among the U.S v. Oregon parties. The U.S. v. Oregon parties have


tentatively concluded a new ten year agreement regarding fisheries in the mainstem Columbia


River. The 2008 U.S v. Oregon Agreement is currently the subject of an ongoing consultation


that is scheduled for completion on May 5, 2008. Consultation standards for Lower Columbia


River coho and Lower Columbia River Chinook are expressed i n terms of total exploitation rates


with the understanding that impacts occur in both ocean and inriver fisheries. NMFS is


considering the effect of these proposed standards in this biological opinion. Once completed, it


will be included as part of the Environmental Baseline for the biological opinion on the 2008 U.S


v. Oregon Agreement.


Under the FMP each stock affected by the fishery is managed subject to a specified conservation


objective. For ESA listed species the conservation objectives are referred to as consultation


standards. The FMP requires that NMFS provide consultation standards for each listed species,


which specify levels of take that are not likely to jeopardize the continued existence of the


species. NMFS provides these standards in its annual guidance letter to the Council prior to the


start of the annual preseason planning process. NMFS provides the necessary review for these
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consultation standards through an associated biological opinion. The Council is then required by


the FMP to manage their fisheries to meet or exceed those standards.


Generally, NMFS strives to provide consultation standards for listed species that are multi-year


or long term. Table 2 lists the biological opinions that considered consultation standards for


most of the currently listed species. Long term standards provide greater certainty to the


management planning process, and allow for a more comprehensive review related to the effect


on the species. These longer term standards are subject to periodic review as they expire or


through reinitiation of the section 7 consultation. In some case, NMFS provides consultation


standards that apply for only one year. NMFS relies on short term· standards when important


information is still evolving, as is the case with newly listed species, or when there are


substantive changes in available information that require further review.


In  2008 NMFS provided its consultation standards as required through is annual guidance letter


to the Council (Lohn and Mcinnis 2008). For Lower Columbia River coho, NMFS


recommended a standard tha t was to be implemented i n 2008 and for the foreseeable future. For


Lower Columbia River Chinook the standard was for 2008 only. (These standards are described


i n more detail below.) ·


NMFS also b8s i.uthority to fegulate U.S. Fr8ser Panel Fisheries i n northern Puget Sound and


annually decides vmether to relinquish control to the bilateral Fraser Panel pursuant to the Pacific


Salmon Treaty (PST). The bilateral Fraser Panel controls sockeye and pink fisheries conducted


i n the Strait of Juan de Fuca and San JUan Island region (northern Puget Sound), the Georgia


Strait and Fraser River in caitada, and certain high seas and territorial waters westward from the


western coasts of Canada and the U.S. between 48 and 49 degrees latitude (adetailed description


of U.S. Fraser Panel waters can be found at 50 CFR 300.91, Definitions). The U.S. Fraser Panel


assumes control of fisheries for Fraser River sockeye and pink salmon fisheries in panel area


waters as defined under the PST from July 1through September, although the fisheries generally


occur between late July and August. A more detailed description.ofthe structure of Fraser Panel


fisheries is included in NMFS' biological assessment on related to the effect of2007 fisheries in


Southern Resident killer whales (NMFS 2007b ).


The PFMC and Fraser actions have been grouped into this single biological opinion for


efficiency and in compliance with the regulatory language of section 7, which allows NMFS to


group similar, individual actions within a given geographic area or segment of a comprehensive


plan (50 CFR 402.14(b)(6)). For a detailed description of fisheries refer to the 2008 PFMC Pre-

Season Report III (PFMC 2008b) and the FMP (PFMC 2003).


1.1.1 Lower Columbia River Coho

For Lower Columbia River coho NMFS indicated in its guidance to the Council that fisheries


should be managed in 2008, and for the foreseeable future, using the ocean portion of Oregon's


harvest matrix (Lohn and Mcinnis 2008) (Table 3a). (See the discussion in the Consultation


History for more background on the harvest matrix.) The allowable harvest may vary from year-

to-year depending on indicators of brood year escapement in the Clackamas and Sandy, and


marine survival. In 2008 brood year escapement indicators are mixed. The Clackamas and
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Sandy are in the low and medium status categories, respectively, but the marine survival index is


in the critical category. Given these circumstances the harvest matrix prescribes a harvest impact

ofO to 8%. As a consequence, ocean salmon fisheries under the Council'sjurisdiction in 2008,

and commercial and recreational salmon fisheries in the mainstem Columbia River, including

select area fisheries (e.g., Youngs Bay), should be managed subject to a total exploitation rate

limit on Lower Columbia River coho not to exceed 8%. For 2009 and thereafter, the matrix will


be used as it has here to determine the year specific exploitation rate. The exploitation rate limit

does not include the effects of Fraser Panel fisheries. The limited incidental catch of coho that

occurs in the Fraser fisheries directed at sockeye and pink salmon is assessed separately.

Table 3a. Harvest management matrix for Lower Columbia River coho salmon showing

maximwn allowable OCEAN fishery mortality rate.

Marine Survival Index

Pa r e n ta l Escapement 

11 

(based
 on return o f jacks per hatchery smoli)

High

Medium


Low

Very Low

Critical

11 

Full Seeding: 

Clackamas River = 3,800

Sandy River = 1,340

9


< 20.0%

< 15.0%

< 11.0%

<38.0%

< 25.00/o


< 11.0%
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Table 3b. Harvest management matrix for Lower Columbia River coho salmon showing

maximum allowable FRESHWATER fishery mortality rates.


Marine Survival Index

Parental Escapement 

11


High


Medium < 11.5% 

< 19.0%


Low 

< 9.0% 

< 12.5%


Very Low < 8.00.4 

< 10.0%


' . "'


·'


Table 3c. Harvest m ~ a g e m e n t  matrix .for Lower Columbia. River coho SahDon showing the


maximum allowable combined OCEAN and FRESHWATER fishery mortality rates.


Marine Survival Index

Parental Escapement 

11


High


< 21.4% 

< 40.5 °/o 

< 57.4%

Medium


< 21.4% 

< 29.2% 

< 49.8%

Low


< 21.4% 

< 22.7% 

< 34.4%

Very Low


< 16.3% 

< 18.1% 

< 19.9%

Critical
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1.1.2 Lower Columbia River Chinook

NMFS also provided
consultation
standards
to the Council through its Guidance Letter (Lohn


and Mcinnis 2008). The Lower Columbia River Chinook ESU includes populations with spring,


bright and tule life history types. The guidance focused on the requirements for tule populations.


For spring Chinook populations, NMFS indicated their expectation that the state management


agencies would continue to manage fisheries to meet hatchery escapement goals, but concluded


that additional management constraints in Council fisheries were unnecessary. Similarly, NMFS


concluded that management constraints for bright populations in Council fisheries, beyond those


required for other stocks, were unnecessary.


For Lower Columbia River tule Chinook population, NMFS' guidance was that Council fisheries


be managed in 2008 to not exceed a total exploitation rate of 41% in all ocean and inriver


fisheries. The 41% exploitation rate limit applies to all fisheries including those managed under


the Council and Fraser Panel jurisdiction. As described in more detail below, NMFS will


continue its review of the species status and the effects of harvest, and see]&_ to implement


changes that are consistent with the evolving information, the expected ev& lution of the hatchery


programs, and the long term goal of recovery" articulated in the Lower Columbia Salmon ,


Recovery Plan. NMFS considered the proposed action 'for 2008 while assuming that exploitation


rates in 2009 and thereafter would be no greater than 41%, while conveying to the Council their


·expectation 'the further ·reductions i n theharvest
may be required. ·· ·


·
 ' .
 . .  t '
 · .
.t
_. ,.,


1.2 Action Area

For the PFMC Fisheries the action area is the EEZ, which is directly affected by the federal


action, and the coastal and inland marine waters of the states of Washington, Oregon and


California, which may be indirectly affected by the federal action. For the U.S. Fraser Panel


Fisheries, the action area includes the. U.S. waters of the Strait of Juan de Fuca and the San Juan


Islands in northern Puget Sound during the period of Fraser Panel control which is proposed for


2008 (Figure 1) (a more detailed description of U.S. panel waters can be found at CFR 300.91,


Definitions and NMFS 2007b.


2.0 RANGE-WIDE STATUS OF THE SPECIES AND THE ENVIRONMENTAL BASELINE

In order t o  describe a species' status, it is first necessary to define what "species" means in this


context. Traditionally, one thinks of the ESA listing process as pertaining to entire taxonomic


species of animals or plants. While this is generally true, the ESA also recognizes that there are


times when the listing unit must necessarily be a subset of the species as a whole. In these


instances, the ESA allows a "distinct population segment" (DPS) of a species to be listed as


threatened or endangered. Lower Columbia River coho and Lower Columbia River Chinook


salmon each constitutes an ESU (a salmon DPS) of the taxonomic species Oncorhynchus ldsutch


and Oncorhynchus tshawytscha, respectively, and as such are considered "species" under the


ESA. The discussion in this opinion is limited to the Lower Columbia River coho and Lower


Columbia River Chinook salmon ESUs.
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Critical habitat has not yet been proposed for Lower Columbia River coho. Critical Habitat for


Lower Columbia River Chinook was designated on September 2, 2005 (70 FR 52630). Critical


habitat for Lower Columbia River Chinook does not include offshore marine areas of the Pacific


Ocean. The bounds of the action area are therefore outside the bounds of critical habitat for


Lower Columbia River Chinook.


Viable Salmonid Population Concept


One approach for assessing the status of an ESU and its component populations developed by


NMFS is described in a paper related to Viable Salmonid Populations (VSPs) (McElhany et. al.


2000). This paper provides guidance for determining the conservation status of populations and


ESUs that can be used in ESA-related processes. In this biological opinion, we rely on VSP


guidance in describing the population or stock structure of the Lower Columbia River coho and


Lower Columbia River Chinook salmon ESUs and the related effects of the actions.


The task of identifying populations within an ESU requires making judgments based on the


available information. Information regarding the geography, ecology, "and..genetics of the ESU


are relevant to this determination. This is a task that will genemlly be taken up as part of the


recovery planning;process'. It is appropriate in this biological opinion to consider the potential


diversity .ofthe ESU and the status of the oomponent populaiions using ~ e  available


information. " '-'


The VSP paper also provides guidance regarding parameters that can be used for evaluating


population status including a b u n d a n c e ~  productivity, spatial structure, and diversity. In this


opinion we consider particularly the guidance related to abundance and productivity, but include


consideration of other criteria to  the degree possible based on the available data. The paper


provides several rules of thumb that are intended to serve as guidelines for setting population


specific thresholds (McElhany et. al. 2000). The guidance relates to defining both "viable"


populations levels and "critical" abwtdance levels.


Recovery planning for the lower Columbia River and Willamette Basin is well underway. In


February 2006, NMFS approved an Interim Regional Recovery Plan for the Washington portions


of Lower Columbia Chinook, steelhead, and chum (the plan and related materials are available at


http://www.nwr.noaa.gov/Salmon-Recovery-Planning/Recovery-Domains!Willamette-Lower-

Columbia/Interim-Recovery.cfm). The Washington plan discussed Lower Columbia River coho


in some detail, but since the ESU was not actually listed at the time the plan was submitted to


NMFS and made available for public comment, the interim plan approval did not apply to coho.


Provisions related to coho are therefore best considered draft.


Since the listing, Washington's Lower Columbia Fish Recovery Board (LCFRB) has done


additional work to supplement treatment of coho in its plan, and a full-scale recovery planning


effort has been initiated in the Oregon portion of the Lower Columbia for Chinook, steelhead,


chum, and coho. When both plans are completed, NMFS will make them available for public


review and comment before finalizing them under the ESA. We expect the plans to be


completed by the state or local groups by the end of2008, with a federal register notice of

availability for public comment to follow as soon as possible thereafter. (Additional materials on
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http://www.nwr.noaa.gov/Salmon-Recovery-Planning/Recovery-Domains!Willamette-Lower-Columbia/Interim-Recovery.cfm).
http://www.nwr.noaa.gov/Salmon-Recovery-Planning/Recovery-Domains!Willamette-Lower-Columbia/Interim-Recovery.cfm).


Oregon's recovery planning process are available at http://www.dfw.state.or.us/fish/esa/upper-

willamette/index.asp.)

Figure 1. PFMC Fisheries and Fraser River Panel Fisheries
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The WLC TRT has developed a hierarchical approach for determining ESU-level viability

criteria (Figure 2). Briefly, an ESU is divided into populations (McElhany et. al. 2000). The risk

of extinction of each population is evaluated, taking into account population-specific measures of

abundance, productivity, spatial structure and diversity. Populations are then grouped into

ecologically and geographically similar st rata (referred to as Major Population Groups by the

WLC TR T), which are evaluated on the basis of population status. In order to be considered

viable, a stratum generally must have at least half of its historically present populations meeting

their population-level viability criteria (McElhany et al. 2006). The ESU-level viability criteria

require that each of the ESU's strata be viable.


Figure 2. Hierarchical

ESUSta t u s
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2.1 Species Status

2.1.1 Lower Columbia River Coho


NMFS reviewed the status of the Lower Columbia River coho salmon ESU in 1996 (NMFS

1996b), in 2001 (NMFS 2001c), in 2005 (Good et al., 2005), and most recently in 2006

(McElhany et al., 2006). Good et al. (2005) reported that there were only two populations with

any significant natural production (Sandy and Clackamas rivers), and that these populations were

at appreciable risk because of low abundance, declining trends, and failure to respond after a


dramatic reduction in harvest The large number of hatchery coho salmon in the ESU help

mitigate some of the short-term risks to the ESU, but was also considered a significant risk

factor, particularly for the long-term. The Lower Columbia River coho ESU was listed under the

ESA on June 28,2005 (70 FR 37160).

The Lower Columbia River coho ESU includes 24 historical populations in Oregon and

Washington between the mouth of the Columbia River and the Cascade crest (Figure 3).


Although run time variation is considered inherent to overall coho life history, the ESU includes

two distinct runs: early returning (Type S) and late returning (Type N). Type S coho salmon
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migrate generally south of the Columbia once they reach the ocean, returning to fresh water in


mid-August and to the spawning tributaries in early September. Spawning peaks from mid-

October to early November. Type N coho have a northern distribution in the ocean, return to the

lower Columbia River from late September through December and enter the tributaries from

October through January. Most Type N spawning occurs from November through January, but

some spawning occurs in February and as late as March (LCFRB 2004). Summary data for the

ESU are shown in Table 4. Lower Columbia River coho populations have been partitioned into

three "strataH (also referred to as Major Population Groups, MPG) based on major life-history

characteristics and ecological zones (Myers et al., 2006). The strata and associated populations

for coho salmon are listed in Table 5.


Figur e 3. H ~ s t o r i c a l  Demographically Independent Populations {DIPs) in the Lower Columbia River


Coho Salmon ESU. (Myers et al., 2006- NOAA Technical Memorandum NMFS-NWFSC-73).

Steel and Sheer (2003) analyzed the number of stream kilometers historically and currently

available to salmon populations in the lower Columbia River (Table 6). Stream kilometers usable

by salmon are determined based on simple gradient cutoffs and on the presence of impassable

barriers. This approach overestimates the number of usable stream kilometers, because it does

not account for aspects of habitat quality other than gradient. However, the analysis does indicate

that the number of kilometers of stream habitat currently accessible is greatly reduced from the

historical condition for some populations. Hydroelectric projects in the Cowlitz, North Fork
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Lewis, and White Salmon Rivers have greatly reduced or eliminated access to upstream


production areas and therefore extirpated some of the affected populations.

Table 4. Lower Columbia River coho ESU description and major population groups (MPGs).


(Sources: NMFS 2005e; Myers et al. 2006)


ESU Description


Hatchery programs 

included in ESU(25) 

Grays River, Sea Resources Hatchery, Peterson Coho Project, Big Creek


Hatchery, Astoria High School (STEP) Coho Program, Warrenton High School


(STEP) Coho Program, Elochoman Type-S Coho Program, Elochoman Type-N


Coho P r o g r a p ~ ,  Cathlamet High School FF A Type-N Coho Program, Cowlitz


Type-N Colio Program in the Upper and Lower Cowlitz Rive.rs, Cowlitz Game


and Anglers Coho Program, Friends of the Cowlitz Coho Program, North Fork


Toutle River Hatchery, Kalama River Type-N Coho Program, Kalama River I


Type-S Coho Program, Lewis River Type-N Coho Program, Lewis River Type-

S Coho Program, Fish First Wild Coho Program, Fish First Type-N Coho


Program, Syverson Project Type-N Coho Program, Washougal River Type-N


Coho Program, Eagle Creek NFH, Sandy Hatchery, and the Bonneville/


Cascade/Oxbow complex coho hatchery programs.
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Table 5. The ecological zones (strata) and populations for the Lower Columbia River coho

salmon ESU(LCFRB 2004). Primary (P), contributing (C), and stabilizing (S) population

designations for the recovery scenario. Respective target viabilities are high or better, medium,

and no lower than current levels. Primary populations identified for greater than high viability

objectives are denoted with an'*'.

Population/Strata 

Status/ Abundance Range Viability


Goal 

1

Viable Potential 

Current Goal


COASTAL


Grays /Chinook (W A) 

p 

600 

4,600 Low 

I High


Mill, Germany, Abernathy (WA) 

c 

600 

3,700 

Low 

Med


Elochoman!Skamokawa (W A 

p 

600 

7,000 

Low 

High


Youngs Bay (OR)) 

s 

600 1,200 

na 

Low


Big Creek (OR) 

p 

600 

1,200 

na 

I High


Clatskanie (OR) 

s 

600 

1,200 

na 

Low


Scappoose (OR) 

P I 

600 

1,200 

na 

High


CASCADE


Upper Cowlitz (W A) 

p 

600 28.800 

VLow Med


Lower Cowlitz (WA) 

c 

600 

19,100 Low 

High


Cispus(WA) 

c 

600 

6 ~ 6 0 0  

VLow Med


. . 

~ .  : .. Tilion(WA) 

·c· 

. 600'.,.; 

'··4;000'·.· 

VLow Low


South Fork Toutle (WA) 

p 

600 

'32;900 

tLoW 

High

·. 

· North,Fork,Toutle(WA) . · t 

p 

.·600 : . . : l ~ O O  . .:. 

. . 

J..qw 

High


Coweeman (WA) 

p 

600 

7,600 . 

Low 

High


Kalama(WA) 

·c 

600 

1:3oo· 

Low 

Med


North Fork Lewis (WA) 

c 

600 5,900 

Low High


East Fork Lewis (W A) 

p 

600 4,100

t= Low 

High


Salmon Creek (W A) 

s 

600 

5,700

VLow 

VLow

Washougal(W A) 

c 

600 

4,200 Low Med


Sandy(OR) 

. P* 

600 1,200

na High+


Clackamas (OR) 

P* 

600 

1,200

na 

High+


GORGE


Lower Gorge Tributaries (W A) 

p 

600 

1,200

Low High


Upper Gorge Tributaries (W A) 

p 

600 1,100 Low High


White Salmon (W A) 

c 

600 

1,200

VLow Low


Hood River (OR) 

c 

600 

1,200

na Med


1


Primary populations are those that would be restored to high or "high+" viability. At least two populations per strata must be


at high or better viability to meet recommended TRT criteria. Primary populations typically, but not always, include those of high


significance and medium viability. In several instances, populations with low or very low current viability v.ere designated as


primary populations in order to achieve viable strata and ESU conditions. In addition, where factors suggest that a greater than


high viability level can be achieved, populations have been designated as High+. High+ indicates that the population is targeted


to reach a viability level between High and Very High levels as defined by the TRT. Contributing populations are those for


which some restoration will be needed to achieve a stratum-wide average of medium viability. Contributing populations might


include those oflow to medium significance and viability where improvements can be expected to contribute to recovery.


Stabilizing populations are those that would be maintained at current levels (likely to be low viability). Stabilizing populations


might include those where significance is low, feasibility is low, and uncertainty is high.
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Table 6. Current and historically available habitat located below barriers in the Lower


Columbia River coho salmon ESU.


I 

Potential Potential

Current/ Historical I


Population 

Current Habitat Historical

I


Habitat Ratio (% )

I 

(km) 

Habitat (km)

Youngs Bay 

178 195 91


Grays River 

133 133 

100


Big_ Creek 92 129 

71


Elochoman River 

85 

116 

74


Clatskanie River 

159 

159 100


Mill, Germany, Abernathy


Creeks 

117 

123 

96


s 

seCreek 122 

157 78


Cispus River 

0 

76 0


Tilton River 0 

93 

0


Upper Cowlitz River 4 

276 

- 

1


Lower Cowlitz River ' 418 

919 

45


North Folk Toutle River 209 

330 63


South.Fork:foutle River 

.. :82 

92 

89


Coweeman River . ·, .61 71 

86


Kalama River 78 

83 

94


1 North Folk Lewis River 115 

525 

22


East Fork Lewis River 239 

315 

76


Clackamas River 

568 

613 

93


Salmon Creek 

222 252 

88


Sandy River 

227 286 

79


Washougal River 

84 164 

51


1 Lower Gorge Tributaries 

34 35 99


Upper Gorge Tributaries 23 

27 

84


White Salmon River 

0 71 

0


Hood River 35 

35 

100


Total 3,286 

5,272 

. 62


Twenty-five artificial propagation programs are considered to be part of the ESU: The Grays


River, Sea Resources Hatchery, Peterson Coho Project, Big Creek Hatchery, Astoria High


School (STEP) Coho Program, Warrenton High School (STEP) Coho Program, Elochoman


Type-S Coho Program, Elochoman Type-N Coho Program, Cathlamet High School FF A Type-N


Coho Program, Cowlitz Type-N Coho Program in the Upper and Lower Cowlitz Rivers, Cowlitz


Game and Anglers Coho Program, Friends of the Cowlitz Coho Program, North Fork Toutle


River Hatchery, Kalama River Type-N Coho Program, Kalama River Type-S Coho Program,


Lewis River Type-N Coho Program, Lewis River Type-S Coho Program, Fish First Wild Coho


Program, Fish First Type-N Coho Program, Syverson Project Type-N Coho Program, Washougal


River Type-N Coho Program, Eagle Creek NFH, Sandy Hatchery, and the


Bonneville/Cascade/Oxbow complex coho hatchery programs (Table 3). These hatchery stocks


were included as part of the listed ESU in part based on a determination that these artificially
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propagated stocks are no more divergent relative to the local natural population(s) than what


would be expected between closely related natural populations within the ESU (70 FR 97160,


June 28, 2006).


All of the 25 hatchery programs included in the Lower Columbia River coho ESU are designed


to produce fish for harvest, with two small programs also designed to augment the natural


spawning populations in the Lewis River basin. Past artificial propagation efforts generally did


not mark hatchery fish, mixed broodstocks derived from different local populations, and


transplanted stocks among basins throughout the ESU. The result is that the hatchery stocks


considered to be part of the ESU represent a homogenization of populations, although some


programs have very limited use of out of basin stocks (e.g., Cowlitz Type-N, Toutle Type-S).


Several of these risks have recently begun to be addressed by improvements in hatchery


practices. All programs in the ESU mark 1 00-percent of the hatchery fish to afford improved


monitoring and evaluation ofbroodstock and (hatchery- and natural-origin) returns; Past


hatchery practices are being modified to comform with best hatchery practices. For example, the


practice of transfering of eggs between stations has been eliminated to PI'O!!l-Ote development of

locally adapted naturally spawning populations. The status of hatchery programs and their effect

on the ESU is discussed in more detail in section 3.2.3. . ·


The a b ~ ~ · o f  coho retumhig to the Lower CotUm.bia River f r o ~ : 2 0 0 l ~ _ a 0 0 7  ,.e.ci,Jrom

318,000 t9 more than 1,108,000, with most of the abundance comprlsed.ofh8.tchery(i$Jt.:(PFMC


2008a). At present, the Lower Q>lumbia River coho hatchery programs reduce riskto'ESU

abundance and spatial structure, provide uncertain benefits to ESU productivity, and pose risks


to ESU diversity. Overall, artificial propagation mitigates the immediacy ofESU extinction risk

in the short-term but is of uncertain contribution in the long term (69 FR 33102, June 14, 2004).


Natural-origin fish are defined as those whose parents spawned in the wild, while hatchery-origin


fish are defined as those whose parents were spawned in a hatchery. There is still significant


coho production in the Clackamas and Sandy rivers. Good et al. (2005) reports that there


appeared to be little natural production from other populations (References for abundance time


series and related data are in Good et al., 2005 (Appendix C.5.2)). More recent information


indicates that here is more spawning and production of natural-origin smolts than previonsly


thought at least in recent years.


Oregon Populations


The Oregon Department of Fish and Wildlife has tentatively identified six historic populations


on the Oregon side of the Lower Columbia River coho ESU. These include the Clackamas and


Sandy, Astoria area tributaries, Clatskanie, Scappoose, and Gorge and Hood (as a group). The


WLC-TRT split the Astoria tributaries into two populations including Youngs Bay and Big


Creek. The WLC TRT also treated the Gorge tributaries and Hood River as separate populations


(Table 4).


Clackamas


Presently, the Clackamas River population above the North Fork Dam is one of only two


populations in the ESU for which natural production trends can be estimated. The portion of the
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population above the dam has a relatively low fraction of hatchery-origin spawners, while they.


dominate the area below the dam. A 2002 stratified random survey by ODFW estimated a total


of 2,402 coho spawning in the Clackamas River below North Fork Dam (WLC-TRT 2004). The


survey estimated that 78% of the fish observed were of hatchery origin. Counts at North Fork


Dam in 2002 indicate a total of 998 coho went above the dam and 12% of those were of hatchery


origin. Also, 100% of coho sampled in Clear Creek (a lower Clackamas River tributary) were of

natural origin (Brown et al. 2003, cited in NMFS 2004b).


The number of adult coho salmon returns to the North Fork Dam is shown in Figure 4 and Table


7. Prior to 1973, hatchery-origin adults and juveniles were released above North Fork Dam, and


the time series from 1957-1972 contains an unknown fraction of hatchery-origin spawners. The


adult return of coho to the North Fork Dam has been highly variable over the last 50 years, but


without an apparent trend.


Figure 4. Clackamas North Fork Dam counts of adult (3-year-old) coho salmon, 1957-2007


(T AC 2008). -
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Table 7. Abundance of wild Clackamas coho, 1957-2006 (Kostow 2007). 2007 data are only

through December 31 and are preliminary. The run will not be complete until March 2007 (TAC


2008).

Year Adult count 

count

1957


1958 309 213 

522


1959 

1,046 

284 

1,330


1960 670 

1,515 2,185


1961 1,449 740 

2,189


1962 2,665 

454 

3,119


1963 513 

1,366 

1,879


1964 1,879 597 

2,476


1965 

3,312 625 

3,937


1966 527 

250 

777


1967 1,096 402 

1,498


1968 

4,154 

542 4,696


1969 

1,420 434 

1,854


1970 

2,220 531 

2,751


1971 3,912 183 

4,095


1972 978 

116 

1,094 -

1973 644 

96 

740


1974 901 36 

937


1975 

1,133 56 

1,189


1976 

1,215 19 

1,234


1977 

893 

49 

942


1978 790 

57 

847


1979 

1,138 47 

1,185


1980 

3,192 50 

3,242


1981 1,469 

112 

1,581


1982 

2,543 405 

2,948


1983 

1,599 

78 

1,677


1984 683 83 

766


1985 

3,314 . 

592 

3,906


1986 

4,373 214 

4,587


1987 

1,402 318 

1,720


1988 1,714 210 

1,924


1989 2,413 231 

2,644


1990 

709 162 

871


1991 3,123 

317 

3,440


1992 

3,476 

210 

3,686


1993 168 31 

199


1994 2,873 

54 

2,927


1995 2,036 

69 

2,105


1996 

88 I 89


1997 1,935 37 1,972


1998 

367 15 382


1999 

238 

61 299


2000 2,833 

146 

2,979


2001 

5,344 

184 5,528


2002 

998 

139 

1,137


2003 

2,117 

194 2,311


2004 

1,915 

124 2,039


2005 1,168 

152 1,320


2006 2,505 

176 

2,681


2007 2,739 

57 2,796


21


AR057431



Since almost all Lower Columbia River coho females and most males spawn at 3 years of age, a


strong cohort structure is produced. Figure 5 shows returns from the three adult cohorts on the


Clackamas. Figure 5 also shows a pattern that is highly variable, but without an obvious or


significant trend for the respective cohorts with the possible exception of cohort "C".


Estimates of smolt out migration measured at North Fork Dam on the Clackamas also indicate


variable, but generally stable production. There was a recent period in the late1990s where smolt


production was reduced followed by higher counts in the first half of this decade (Figure 6).


Tables 8 and 9 provide estimates of l o n g ~ t e r m  and s h o r t ~ t e r m  trends and growth rate estimates


for Clackamas coho. The long-term trends and growth rate (A.) estimates for the total count at


North Fork Dam are slightly positive and the short-term trends and A.are slightly negative


(Tables 8 and 9). Both the long-term and short-term trends and A.have relatively high


probabilities ofbeing less than one (Tables lO and 11). However, these metrics were last


calculated using data through 2002 and do not account for the observed increases in recent years.


Sandy


The Sandy River population above Marmot Dam is the only other population in the Lower


Columbia River coho salmon ESU for which natura l production trends can be estimated. The


portion of the Sandy River population above Marmot Dam bas 8lmost no hatchery-origin


spawners, while they dominate the area below the dam (Good et al., 2005). The number of adult


coho salmon passing above Marmot Dam is shown in Figure 7 and Table 12.


The long-term and short-term trends for the counts at Marmot Dams are both slightly negative


(Tables 8 and 9). The long-term A. is slightly positive and the short-term A. is slightly negative


(Tables 8 and 9). However, the confidence intervals on trend and growth rate are large, so there


is a great deal of uncertainty. Both t h ~  long-term and short-.term trends and A.have relatively high


probabilities of being less than one (Tables 10 and 11). The abundance trends and growth rate


estimates were last calculated using date through 2002 and does not account for the increases


observed i n recent years. The abundance of Sandy River coho declined substantially through


much of the decade of the 1990's. Returns over the last two brood cycles since 2000 have been


substantially higher (Figure 7).
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Figure 5. Clackamas North Fork Dam counts of adult (3-year-old) coho salmon by


cohort, 1957-2002. Cohort A, cohort Band cohort C (TAC 2008).
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Figure 6. Total outmigratingjuvenile coho passing Clackamas North Fork Dam (TAC 2008).
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Figure 7. Count of adult coho salmon at the Marmot Dam on the Sandy River. Almost all

spawners above Marmot Dam are natural origin (TAC 2008).
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Table 8. Long-term trend and growth rate for subset of Lower Columbia coho salmon

populations (95% confidence intervals (C.I.) are in parentheses). For details see Good et
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I


i


al., 2005. Hatchery= 0 - hatchery fish are assumed to have zero reproductive success;

Hatchery = Wild - hatchery fish are assumed to have the same reproductive success as


natural-origin fish


I 

Years Trend of

I 

Years

Median Growth Rate (A.)


Population 

for Total

for A. 

Hatchery 0 

Hatchery
 Wild 

Trend Spawners

Clackamas (above North 

1957- 

1.009 

1973- 1.028 

1.026


Fork Dam) 

2002 {0.994- 1.024) 2002 (0.898 - 1 . 1 7 ] l _  

(0.897 -1.174}

Sandy


1977 0.997 1977 

1.012 

1.012


2002 

(0.941 - 1.056) 

2002 (0.874- 1.172) 

{0.874- 1.172}


Table 9. Short-term trend and growth rate for subset of Lower Columbia coho populations (95%

C.l. are in parentheses). For details see Good et al., 2005. Hatchery= 0 - hatchery fish

are assumed to have zero reproductive success; Hatchery = Wild - hatchery fish are

assume 

d h th od . t u ra l . 
.  f ib 

to 

ave 

e samerepr uct1ve success as na 

-ongm s .

Years 

Trend of

Years


Median Growth Rate (1 )

Population 

for Total

for1 Hatchery=O 

Hatchery= Wild


Trend Spawners

Clackamas (above North 

1990- 0.949 

1990- 0.9 15 

- 

0.970


Fork Dam) 

2002 

(0.832 -1.083) 

2002 

(0:852-1.116) 

(0.848-l.llO)

Sandy


1990- 0.964 t 9 n - 

0.979 

0.978


2002 

(0.841-1.105) 

2002 

(0.845- 1.133) 

(0.845 - 1.132)


Table 10. Probability that the long-tenn abundance tfend or growth rate of Lower Columbia

River coho salmon is less than (me: Hatchery = 0 - hatchery fish are assumed to have zero

reproductive success; Hatchery = Wild - hatchery fish are assumed to have the same

d . a l . 
.  f ib  

repro uctive success as natur -ongm s 

.

Years

Prob. Trend 

Years

Prob.1< 1


Population 

for

. <1 

for1 

Hatcbery=O 

Hatchery =Wild

Trend

Clackamas (above North 

1957-

0.123


1973-

0.283 0.296


Fork Dam) 

2002 

2002


Sandy 

1977- 

0.544 

1977


0.426 0.427


2002 2002 

i


Table 11. Probability that the short-tenn abundance trend or growth rate of Lower Columbia

River coho salmon is less than one: Hatchery = 0 - hatchery fish are assumed to have zero

reproductive success; Hatchery = Wild - hatchery fish are assumed to have the same

d t '  al ' ' f i b

repro uc 1ve success as natur 

-ongm 1s 

Years

Prob. Trend Years 

Prob. A.< 1


Population 

for

<1 

for A. 

Hatchery = 0  Hatchery = Wild


Trend

Clackamas (above North 1990-

0.799


1990-

0.582


0.600


Fork Dam)


2002


2002


Sandy


1990-

0.716 

1990


0.564 

0.566


2002


2002
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Table 12. Abundance of wild Sandy coho, 1957-2006. No data are available for some

years. (TAC 2008).

Year Adult 

Jack count 

Total count

count

1957 264


1958 

330


1959 68


1960 1670


1961 

1733


1962 1458


1963 2199


1964 

1126


1965 

1018


1966 162 67 

229


1967 386 283 

669


1968 

841 440 

1281


1969 411 305 

716


1970


1971


1972


1973


1974


1975


1976


1977 

283


1978 

426


1979 

682

1980 

635


1981 

620


1982 

722 20 

742


1983 

26 

34 

60


1984 798 

8 806


1985 

1445 

27 

1472


1986 

1546 

48 

1594


1987 1205 

198 

1403


1988 

1506 84 

1590


1989 

2182 113 

2295


1990 

376 

80 

456


1991 1491 

I 

1492


1992 790 55 

845


1993 193 

27 220


1994 

601 47 

648


1995 697 19 

716


1996 181 0 

181


1997 116 0 

116


1998 261 0 

261


1999 

162 19 

181


2000 730 12 

742


2001 1388 8 

1396


2002 310 1 

311


2003 

1173 26 

1199


2004 1025 7 

1032


2005 

717 28 

745


2006 

822 

13 

835


2007 617 

0 

617


Other Oregon Ponulations
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ODFW initiated an effort in recent years to obtain abundance estimates for more Lower

Columbia River coho populations using a random stratified sampling protocol similar to that

used to estimate abundance of Oregon coastal coho salmon. Results from this survey are

presented in Table 13. Information related to the proportion of these fish that are hatchery origin

is limited or unavailable. Estimates of percent hatchery in 2002 for the Scappoose, Clatskanie,

Upper Gorge tributaries, and Youngs Bay and Big Creek are 0%, 60%, 65%, and 91%,

respectively. These surveys suggest that hatchery-origin spawners dominate Oregon Lower

Columbia River ESU coho populations, but there are some potential pockets of natural

production.

Prior to the more recent intensive surveys, ODFW conducted coho salmon spawner surveys in

the lower Columbia River. These surveys were combined to obtain spawners-per-mile

information at the scale o f the population units (Figures 8-11 ). In many years over the last two

decades, these surveys have reported no natural-origin coho salmon spawners. Based on the

spawners-per-mile survey data, previous assessments have concluded that coho salmon in these

populations are extinct or nearly so (ODFW 1999, NMFS 2001e, Good et._al., 2005). The

estimates o f a few hundred spawners in each of the Oregon-side populatioils in the recent years is

encouraging and suggests that these areas have been recolonized or that prior spawning surveys

were less intense and missing fish that may have nonetheless been present.

Table 13. Recent abundance o f wild coho in otherOregon population areas (fAC 2008).

· Year 

Astoria Area Clatskanie 

Scappoose' 

Gorge and Hood

I 

Youngs Big Lower 

Hood'

Bay 

Creek

1 

Gorge

· 1999 

0 

0 23 

22

2000 285 66 55 19

· 2001 

171 

131 

375 

40

2002 364 125 520 

453 

338 147

~

45 190 

357 317 

NA 

41


128 124 

758 

719 

INA 

126

0 

2005 

77 240 

348 

336 

263 

1,262

2006 NA 

252 

747 

689 

226 

373

2007 

NA 216 

357 333 NA 352

1 


Counts m Btg Creek, Scappoose and Hood are a combmatmn of weir/dam counts and

spawning ground counts. Dam counts at the weirs/dams are o f unmarked fish; spawning

ground counts are wild fish based on mark and scale data.

27

AR057437



Figure 8. Youngs Bay coho salmon spawners per mile, 1949-2001 (Good et al., 2005).
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Figure 9. Big Creek coho salmon spawners per mile, 1949-2001 (Qood et al., 2005).
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Figure 10. Clatskanie River coho salmon spawners per mile, 1949-2001 (Good et al.,

2005).
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Figure 11. Scappoose River spawners per mile, 1949-2001 (Good et al., 2005).
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Abundance estimates for the Oregon population of the Lower Columbia River coho ESU can be


compared to available abundance criteria. The WLC TRT defmes a reproductive failure


threshold (RF1) and quasi--extinction threshold (QET) (McElhany et al., 2006). At very low


abundance, populations may experience a decrease in reproductive SUcceSS because of factors


such as the inability to efficiently find mates, random demographic effects (tlJ.e variation in


individual reproduction become important), changes in predator-prey interactions, and other


"Allee" effects. The reproductive failure threshold (RF T) is used to define an abundance below


which no recruitment is assumed to occur.


Ecological and demographic risk processes not captured in the simple recruitment function


model are likely to come into play at ~ b u n d a n c e s  below the QET. An extinction event is more


than a single year reproductive failure and the WLC TRT has set QET as a threshold abundance


averaged over a population's mean generation time. Like the RFT, processes that affect QET are


likely to be a function of both absolute abundance and of how the population is spread out on the


landscape. The WLC TRT set QET and RFT levels using population size categories. For small,


medium and large coho populations, RFT and QET levels are both set at 100, 200, and 300


respectively.


The Interim Regional Lower Columbia Salmon Recovery Plan provides preliminary estimates of

minimum abundance levels associated with viable status (LCFRB 2004). T ~ b l e  14lists the


RFT/QET and viability abundance levels for Oregon population of the Lower Columbia River


coho salmon ESU.
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Table 14. RFT/QET and Minimum Viability Abundance Thresholds for Oregon population of

the Lower Columbia River coho salmon ESU.


Population 

RFT/QET Minimum Viability Abundance


McElhany et al.(2006) LCFRB (2004)


Clackamas 200 600


Sandy 

300 600


Astoria Area


Big Creek 

100 

600


Youngs Bay 

100 

600


Clatskanie 

200 

600


Scapoose 200 600


Lower Gorge Tributaries 100 

600


Hood River 

200 

600


In  recent years at least, a l l the Oregon populations have been above the Rf:l'/QET levels. The


Clackamas has been well above t h ~  minimum viability abundance level; tlie Sandy has been

above the viability abundance l e v e l ~ & . t  least in recentyears. . ··, · · .··


The WLC TRT and ODFW ~ n t l y  reviewed the status of the Oregon population of the Lower


Columbia River coho salmon ESU (McElluiny et al., 2006). They evaluated.infonnation related


tO measures of abundance, productivity, spatial structure and diversity criteria. The methods


used are discussed in the draft report in some detail (McElhany et al., 2006). The report provides


an overall summary of population status for the Oregon population of the Lower Columbia River


. coho salmon ESU (Figure 12). The results generally indicate that many of the populations are


currently at high risk with none being in a desirable low risk status;


Washington Populations


Hatchery production also donlinates the Washington side of this ESU, and no populations are


known to be naturally self-sustaining, with the majority of spawners believed to be hatchery


strays. There are no estimates of spawner abundance for Washington Lower Columbia River


coho salmon ESU populations. However, WDFW began trapping outmigrating juvenile coho


several years ago, and these data indicate that natural production is occurring in several areas


(Table 15).


There is no direct way to determine whether these populations would be naturally self-sustaining


in the absence of hatchery-origin spawners. WDFW suggests that juvenile outmigrant production


seen in the monitored streams is typical of other Washington Lower Columbia River ESU


streams and that a substantial number of natural-origin spawners may return to the lower


Columbia River each year, but are not observed because there is no monitoring for coho


spawners on the Washington side.
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Figure 12. Overall summary of population status for Oregon Lower Columbia River

coho populations.
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Table 15. Estimates of natural coho salmon juvenile outmigrants from Washington Lower


Columbia River streams (T AC 2 0 0 8 ) ~

! Out- 

Cedar 

Mill 

Abernathy Germany 

East Fork 

Cowlitz

Mayfield

i migrant 

Creek 

Creek 

Creek Creek 

Lewis 

Falls

Dam

Year 

River Dam 

1997 

3,700 

700

1998 

38,400 l 

110,000 

16,700


1999 

28,000 

15,100 

9,700

2000 

20,300 

4,514-9,028 106,900 

23,500

2001 

24,200 

6,300 6,500 8,200 

334,700 

82,200

2002 

35,000 8,200 5,400 '4,300 166,800 11,900

2003 

36,700 

10,500 9,600 

6,200 

403,600 38,900

2004 37,000 5,700 6,400 

5,100 

396,200 

36,100

2005 

58,300 

766,100 40,900

2006 46,000 

6,700 4,400 

2,300 

370,000 33,600

2007 29,300 7,000 3,300 

2,300 

277,400 

34,200

Estimates are based on expansions from .smolt traps, not total census. Cedar Creek is a tributary of the North Fork Lewis River


population. Mill, Germany and Abernathy Creeks are combined into a single population unit for TRT analysis. The Cowlitz


River above Cowlitz Falls is partitioned into three independent populations (Upper Cowlitz, Cispus, and Tilton Rivers). The


East Fork Lewis River estimate shows a range based on uncertainties about trap efficiency.
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The Washington Department ofFish and Wildlife used the estimates ofsmolt production from


monitored streams to estimate the total smolt production from the Washington portion of the


Lower Columbia River coho salmon ESU in 2007. The estimate of total natural-origin smolt


production in 2007 was 476,100 (Volkhardt et al., 2008).


Table 16. Estimated smolt production from strearn,s with hatcheries, streams without hatcheries,


minimum abundance from monitored streams, and predicted smolt abundance for the


Washin on-side of the Lower Columbia River ESU olkhardt et al., 2008 .


Node Smolt Abundance Smolt Density (smolts/sq. mile)


Unmonitored H streams 

Unmonitored W s tream s 

Monitored Streams


Natural-origin Smolt


Prediction .


95.00%

249


138


· · · { : " ' I : : ~ · · - .  . i . . ; : ~ ~ - ~ · i ( ~ ~ - ~ N - * ~ J " ) . : · : ! (  ..? ; ; . ; ~ , . ' : ) · • T f  ~ : ~ ~ i 1  ... :.. - ; - - . - : . ~ · H ,  ... : ... . : · . ~ · - ~ . ;  .·.·.· - · ~  : o . : / ~ f  " ; · f l .#) · : _ : · · i ·- · .· . .., ; j

= = : ~ r ~ , ~ ~ ! k r . ~ ~ ~ m v : b ~ : ~ r ~

the W 8 $ ~ i n g t o n  si4e of the ESU. (PFMC 2008c). This was combfued.Witb estimirtes of 3,900


natural-origin Lower Columbia River coho to the Oregon side of the ESU, for a total of 13,400


natural-origin adults returning in 2008 (PFMC 2008c).


This natural-origin production includes a m ix of fish from streams that have a substantial amount


of hatchery-origin strays and others where hatchery straying is believed to be relatively limited.


Information gathered over the last several years suggests there is more coho production on both


the Washington and Oregon-side streams than previously believed and that coho production in


the ESU is not limited to that which occurs in the Clackamas and Sandy rivers


The populations above Cowlitz Falls on the Cowlitz River (Upper Cowlitz, Cispus, and Tilton


Rivers) are also suitable for natural coho production (Table 15). However, these populations are


not currently considered self-sustaining. Three dams block anadromous passage to the upper


Cowlitz River. Currently, adult coho salmon (some of hatchery origin) are collected below the


lower dam (Mayfield Dam) and trucked to the area above the upper dam (Cowlitz Falls Dam).


There is no appreciable downstream passage through the dams, so juvenile outmigrants are


collected at Cowlitz Falls Dam and trucked below Mayfield Dam. At this time, collection


efficiency of outmigrating juveniles at Cowlitz Falls is so low ( 40-60%) that the spawners


cannot replace themselves (i.e., fewer adult coho salmon return from the relatively low number


of outmigrants that are released below Mayfield Dam than are planted above Cowlitz Falls


Dam). Thus, hatchery production (in addition to the trap-and-haul operation) maintains the


populations.


Preliminary viability and recovery goals have been established by WLC TRT (2004) and Lower


Columbia Fish Recovery Board (LCRFB) and are presented in Table 5. The methodology for
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establishing recovery goals is described in LCFRB (2004). It should be noted that the viability


goal assumes no hatchery fish presence, and average ocean conditions. Due to resource


constraints, the recovery goals for coho salmon made assumptions that the distribution of coho


and steelhead spawning was the same, which under-estimates the actual coho salmon


distribution. WDFW and LCFRB are currently developing more specific information to be


included in the recovery plan for the Lower Columbia River coho. The coho viability goals for


abundance therefore should be considered preliminary.


Current Rangewide Status of Critical Habitat


NMFS has not yet designated critical habitat for this ESU.


2.1.2 Lower Columbia River Chinook

Lower Columbia River Chinook display three life history types including early fall runs


("tules"}, late fall run ("brights") and spring-runs (Table 17). Both spring 3;!1d fall runs have been


designated as part of a Lower Columbia River Chinook ESU tha t includes-Oregon and


Washington populations in tributaries from the ocean t o  and including the Big White Salmon


River itl,Washington ~ d J i o o d  R i v ~ r  in qregon. Fall Chinook salmon historically were found


througliout the ~ p m g e , · w t i l l , e  spring Chinook salmon historically were only found in the


· upper portions·'ofbasins 'With: snowmelt driven flow regimes (western Cascade Crest and


ColumbiaGorge trlbutaries).'r.ate fa ll"  Chinook salmon were identified inonly two basins inthe

western Cascade Crest tributaries. in general, late fall Chinook salmon also matured at an older


average age than either lower Columbia River spring or fall Chinook salmon, and had a more


northerly oceanic distribution. Currently, the abundance of fall Chinook greatly exceeds that of

the spring component
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Table 17. Life history and population characteristics of Lower Columbia River Chinook salmon


. . W h' . fth I C I b' Ri 

ongmatmgm 

as mgton portiOns o 

e ower 

oum ta ver.


Radal Features

Charactrrislic Spring 

Tulrfall Lau fa l l blight

Number of extant 

7 (including 4 that aJ·e 

13 

1 


populations 

possibly extinct)

Life history type 

St rea m  

Ocean 

Ocean


River mtty timing- 

Mlll'Cb -June 

August- September 

August- October

Spawn t im ing 

August- September 

September-No,-ember November- January

Spawning habitat type Headwater large 

Mainstem large tributaries Mainstem large tributaries

tn"butuies

Em ergence timing December -January 

January-April 

March-May

Du ra t i o n iD fi'eshwater 

Usually 12-14 m onths 

1-4 m o n t h s ~  a few up to 1-4 moo.1bs. a few u p to 12

12monlhs months

Reariug habitat 

Ttibuaria a nd 

Mainstem. tnlx& Wies, 

Mainstem. tn"butaries, sloughs.

maiustem llooPs, estuaty es t u l u y

& bwiaeuse A few clays t o  weeks Sevaal weeb u p t o  

Sevetal..:wftb u p to  several

.·  ~  IIIGIIdJs 

- months

Oceaa


. . 

As.fauaOJthuAJasb . h.fiataodhu AJasb 

As fltaadh . .  AlaSb


A p  a t retm :D. 

'"-':ran 

l-s·:ran 

3-S:ye.m

NmfiiiJdstedcal


. . .

. w o o o ~ ·  

,· ·r:·  ',

c
 140000''

1!1,.000


'
 .. t;:,, < 

1 .,  " .

·.
 . 

· ':'"'"'
 ' 

' . 


· >(d: ;}. , ; 

. ,

' L . : 
.

.:.: ..... . : : . 

c


l U c a d - - . J  

·aoo. 

d,SOO 9.000


Rec:eat 

adults 12.600 (1990-,2000) 

37.000 (1991-1995) 

NA

Lower Columbia River Chinook salmon is composed of 32 historical populations. The populations


are distributed through three ecological zones. The combination of life history types based on run


timing, and ecological zones result in six major population groups (MPG, referred to as strata by the


WLC 1RT) (fable 18). There are 23 fall and late fa l l populations, and nine spring populations, some


of which existed historically but are now extinct Also included in the ESU are 17 hatchery programs.


Excluded from the ESU are Carson spring Chinook, and introduced bright fall Chinook occurring in


the Wind and (Big) White Salmon rivers as well as spring Chinook released a t terminal fishery areas


in Youngs Bay, Blind Slough, and Deep River and in the mainstem Columbia Populations of spring


Chinook in the Willamette, including the Clackamas, are also in a separate ESU.


The LCFRB Recovery Plan described a recovery scenario for Lower Columbia River Chinook.


They identified each population's role in recovery as a primary, contributing, or stabilizing


populations which generally refer to a desired viability level. The Recovery Plan also suggested


viable abundance goals for each population (Table 19).


Steel and Sheer (2003) analyzed the number ofstream kilometers historically and currently


available to salmon populations in the lower Columbia River (Table 20). Stream kilometers


usable by salmon are determined based on simple gradient cutoffs and on the presence of

impassable barriers. This approach overestimates the number of usable stream kilometers,


because it does not account for aspects of habitat quality other than gradient. However, the
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analysis does indicate that the number of kilometers of stream habitat currently accessible is


greatly reduced from the historical condition for some populations. Hydroelectric projects in the


Cowlitz, North Fork Lewis, and White Salmon Rivers have greatly reduced or eliminated access


to upstream production areas and therefore extirpated some of the affected populations.


Table 18. Chinook salmon ESU description and major population groups (MPGs) (Sources: NMFS


2005e; Myers et al. 2006). The designations "(C)" and "(G)" identifY Core and Genetic Legacy


populations, respectively (Appendix Bin McElhany et al. 2003).

1


· ESU Descript io n


Threa tened Us ted under ESA in 1999· rea ffinned In 2005


6 major population groups 

32 historical populations


MaJor P opu la t io n Group 

P opu la t io n


Cascade Spring Upper Cowlitz (C,G), Cispus (C), Tilto11; Toutle, Kalama,.Lewis (C), Sandy


(C,G) 

-

Gorge Spring 

(Big) White Salmon (C), Hood 

-

Coastal Fall 

O r a ~  Elochoman (C), Mill Creek, Youngs Bay, Big Creek (C), Clatskanie,


-·· 

n .

;


Capde_Fall ... 

LowerCowlitz (C), Upper Cowlitz, Toutle (C), Cowe00um (G), Kalama,


Lewis (G),_Salmon Creek, Washougal. Clackamas (C), Sandy


Cascade Late Fall 

Lewis {C,G), Sandy {C,G)


Gorge Fall Lower Gorge, Upper Gorge {C,G), (Big) White Salmon (C,G), Hood


Hatchery programs 

Sea Resources Tule Chinook, Big Creek Tule Chinook, Astoria High School


included in ESU (17) (STEP) Tule Chinook, Warrenton High School (STEP) Tule Chinook,


Elochoman River Tule Chinook, Cowlitz Tule Chinook Program, North


Fork ToUtle Tule Chinook, Kalama Tule Chinook, Washougal River Tule


Chinook, Spring Creek NFH Tule Chinook, Cowlitz spring Chinook (2


programs), Friends of Cowlitz spring Chinook, Kalama River spring Chinook,


Lewis River spring Chinook, Fish First spring Chinook, Sandy River


Hatchery (ODFW stock #11)


I Core populations are defmed as those that, historically, represented a substantial portion of the species abundance.


Genetic legacy populations are defmed as those that have had minimal influence from nonendemic fish due to


artificial propagation activities, or may exhibit important life history characteristics that are no longer found


throughout the ESU (McElhany et al. 2003).
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Table 19. The ecological zones and populations for the Lower Columbia River Chinooksalmon

ESU (LCFRB 2004). Primary populations identified for greater than high viability objectives are

denoted with an'*'. Recent averages are compiled from Tables 19, 20, and 21. Percent wild

indicated if available.

Population/Strata

Status Abundance Range 

Recent 5 Year Average

/Goal

1  

~ 7 7 ~ ~ - - ~ ~ - - ~ - - - - - - ~ ~ ~ ~ - - ~

Viable Potential Spawners % wild


GORGE SPRING


White Salmon (WA) 

c 

Hood(OR) 

p 

CASCADE SPRING


Upper Cowlitz (W A) 

P* 

Cispus(WA) 

P* 

Tilton [WA 

s 

Toutle [WA 

' C · 

Kalam a [WA 

p 

NF Lewis (WA) 

p 

Sandy(OR) 

p 

· CASCADELATEFAIL 

. NFLewis.(WA) P* 

Sa ndy OR) P 

COASTF,AU;(Tule) .


ook WA 

ElocbiSkam WA 

MiWAbCriGelm WA 

YoungsBay(OR 

Bi2 Creek: (OR) 

Clatskanie (OR) 

i :(OR 

CASCADE FALL (Tule


p 

p 

c 

s 

s 

p 

s 

Lower Cowlitz (W A C 

Upper Cowlitz WA L S 

Toutle WA I S 

Coweeman rw A P* 

~ a m a ( W A )  P 

EF Lewis/Salmon (WA P* 

Washougai(WA P 

Clackamas (OR C 

Sandy(OR) S 

GORGE FALL (rule)

Lower Gorge (W A) 

c 

Upper Gorge (WA) 

s 

White Salmon (W A) 

c 

Hood(OR) 

s 

1,400 

1,400 

2,800 

1400 

1,400 

1400 

1400 

2.200 

. :·


s100 

.. 

' '

1400 

1400. 

2,000 . 

'1400 

1400 

1,400 

1,400 

3,900 

.. 1.400 

1400 

3,000 

1,300 

1,900 

5,800 

1,400 

1,400 

1,400 

1,400 

1,600 

1,400 

2,800 

2,800


8100 

2300

2,800


3,400


1,400


3900

5,200


16,600


10.200


4,500 

3,200 

2,800


2,800


2,800 

2,800


33,200


10800

14,100


4,100 

3,200 

3,900 

5,800 

2800

2800

2,800


2,400


3,200


2,800


5,237 

19

10,500 NA


. i .

·336 

78

4,751 31


4063 

23


179 

43


1,128 82


12,680 7


597 

75


5,334 

39

1 

Primary populations are those that would be restored to htgh or "htgh+" VIability. At least two populatiOns per strata must be


at high or better viability to meet recommended TRT criteria. Primary populations typically, but not always, include those of high


significance and medium viability. In several instances, populations with low or very low current viability were designated as


primary populations in order to achieve viable strata and ESU conditions. In addition, where factors suggest that a greater than


high viability level can be achieved, p>pulations have been designated as High+. High+ indicates that the population is targeted


to reach a viability level between High and Very High levels as defined by the TRT. Contributing populations are those for


which some restoration will be needed to achieve a stratum-wide average of medium viability. Contributing populations might


include those of low to medium significance and viability where improvements can be expected to contribute to recovery.


Stabilizing populations are those that would be maintained at current levels (likely to be low viability). Stabilizing populations


might include those where significance is low, feasibility is low, and mcertainty is high.


36

AR057446



Table 20. Current and historically available habitat located below barriers in the Lower


Columbia River Chinook salmon ESU.


p I . IS 

Potential 

'C  tH b' 

I Potential . 

I H '  t . I H b ' t  t 

Current/ I


H ' t ' I H b ' t  t


opu atton trata 

urren a 1tat 

IS oraca a 1 a 

ts onca a 1 a 

i GORGE SPRING


(k m ) (km ) Ratio(% )

White Salmon (W A)


0 232 

0


! 

Hood(OR)
 150 

150 

99


CASCADE SPRING


Upper Cowlitz (WA) 

4
 276 

1


Cispus (WA)
 0 76 0


Tilton (WA)


0 93 0


Toutle(WA)


217 313 

69


Kalama(WA)


78 

83 

94


Lewis(WA)


87 365 

24


Sandy(OR)


167 218 77


CASCADE LATE FALL


-

NF Lewis ['!fA)


87 166


:_ 52

Sandy(OR}


217 

225 96


COASTFALLCTule) .


" , · ·

Grays/Chinook 1 

(WA). 

133 

133 100 ;


E l o c b ! S k a m ~  

(WA). 

85 

116 74


MilVAbet/Germ 1 

[WA) . 

117 

.. 123 

96


Y o u n ~ · B a y  (OR) 

178 195 

91


Big Creek (OR) 

92 

129 71


Clatskamie (OR) 

159 

159 100


Scapoase (OR) 122 

157 78


CASCADE FALL (Tule)


Lower Cowlitz (W A) 

418 

919 

45


UpperCowlitz(WA) 

.:


- -

I


. Toutle (W A) 

217 313 69


Coweeman (W A) 

61 

71 86


I 

Kalama(WA) 

78 83 94


L e w i ~ S a l m o n ( W A )  

438 598 

73


I 

Washougal (WA) 

84 164 51


Clackamas (OR) 

568 613 

93


.. 

Sandy{OR) 

227 

286 

79 

I


GORGE FALL {Tule)


Lower Gorge (W A) 

34 

35 

99


Upper Gorge (W A) 

23 

27 84


White Salmon (W A) 

0 71 

0


Hood(OR) 

35 

35 

100


The information in Table 21 was reported in NMFS' most recent status review (Good et al. 2005).


Draft status assessments were updated for Oregon populations in a more recent review (McElhany et


al. 2007). Some of the natural runs (e.g., the Youngs Bay, Kalama River and Upper and Lower Gorge


fall runs, and all of the spring run populations) have been replaced largely by hatchery production.


Quantitative data is not available for about half of the populations.
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The majority of populations for which data is available have a long-term trend of less than I,


indicating the population is in decline. In addition, for most populations there is a high probability that


the true trend/growth rate is less than 1 (Table 16 in Good et al. 2005). Assuming that the


reproductive success of hatchery-origin fish has been equal to that of natural-origin fish, the analysis


indicates a negative long-term growth rate for all of the populations except the Coweeman River fall


run, which has had very few hatchery-origin spawners. The North Fork Lewis River late fall


population is considered the healthiest and is significantly larger than any other natural-origin


population in the ESU.


The data used for the analysis shown in Table 21 is current only through 2001 for Washington


populations and 2004 for Oregon populations. More recent estimates of escapement along with


available data for the time series are shown in the following tables.


The return of spring Chinook to the Cowlitz, Kalama, Lewis, and Sandy river populations have


all numbered in the thousands in recent years (fable 22). The Cowlitz and_ Lewis populations on

the Washington side are managed for hatchery production since most of the historical spawning


habitat is inaccessible due to hydro development in the upper basin. A sppplementation program


is now being developed on the Cowlitz that involves ~ p  and haul ofadtil.ts:andjuveniles. A


supplementation prograin is also being developed on the K a l a m a ~ f t l {  n s n · ~ i t t g p a s s e d  above


the ladder atKalama F a l l s ~  Historically, the Kalama was 'a relatively sm a ll system compared to


the other three (fable 22). A supplementation program is'also being developed for the Lewis


River, but population is still dependent on hatchery production. These systems have all met their


respective hatchery escapement goals in recent years, and are expected to do so again in 2008.


The existence of the hatchery programs mitigates the risk to these populations. The Cowlitz and


Lewis populations would be extinct but for the hatchery programs.


The Sandy River is managed with a ri integrated hatchery supplementation program that


incorporates natural-origin brood stock. There is some spawning in the lower river, but the area


above Marmot Dam is preserved for natural-origin production. The return of natural-origin fish


to Marmot Dam has averaged almost 1,700 since 2000. This not account for the additional


spawning of natural-origin fish below the dam. The tentative viable abundance goal for Sandy


River spring Chinook is 2,600, although the goal is subject to reconsideration through Oregon's


ongoing recovery planning process. The total return of spring Chinook to the Sandy including


hatchery fish has averaged more than 6,000 since 2000 (Table 22).
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Table 21. Abundance, productivity, and trends of Lower Columbia River Chinook salmon


populations (sources: Good et al. 2005 for Washington and McElhany et al. 2007 for Oregon


populations).


Strata Population 

State 

Recent Abundance 

Long-tenn Trendb 

Median Growth Ratec !


of Natural
Spawners

Years GeoMean 

pHOS 

8

Years
 Value


Years


A.


Cascade

Cowlitz w


na 

na
 na 

80-01 

0.994 

na 

na


Cispus 

w


200+


1,787


na 

na 

na 

na 

na


Tilton w 

na

:=1

na


na
 na


na


na


Toutle w 

na na 

na na 

na


na


C l

Kalama 

~ =  

97-01 

98 

80-01 0.945 

c


na 

na

na


·c

lJ;


NFLewis 97-01
 347 na

80-01


0.935
 na


na


Sandy 90-04 

959 

52% 

90-04 

1.047 

90-04 

0.834

Gorge


(Big) White w


na 

na na


na

na

na


na


Salmon


Hood 

0 

m ~  

51


na

na na

na

na

Coastal

Grays w


59

38%

64-01 0.
965

80-01 0.
844


Elochoman w 97-01 186 

68% 

64-01 

1.019 80-01 0.
800


Mill w 97-01 

362 47% 

80-01 

0.965 

80-01 0.829

' 

Youn'lisBay 0 

na 

na 

na 

na 

·na 

na na

Big Creek 

0 

. na 

na 

··na na na na 

na

:Ciatskahle 

0 

90-04 41 

IS% 9 

1.077 

90-04. 1.152

se 

0 

na. na 

na 

. na 

na 

na 

na

Cascade 

.Lower 

w 96-01 

463 

62% 

64-00 0.951 80-01 0.682

Cowlitz

Upper 

w na 

na 

na 

na 

na 

. na 

na

Cowlitz

Toutle 

w 

na na na 

na 

na 

na na

:f 

Coweeman w 

I 97-01 

274 0% 

64-01 1.046 80-01 

1.091


Kalama 

w 

97-01 655 

67% 64-01 

0.994 

80-01 0.818

Lewis 

w 97-01 

256 00/o 

80-01 0.981 80-01 

0.979

Salmon w 

na na 

na 

na 

na 

na 

na

Washougal 

w I 97-01 

1,130 

58% 

64-01 

1.088 

80-01 0.815

Clackamas 0


9 8 * -

I 

40 

H 

67-01 0.937 na na

Sandy 

0 97-01 

183 

na na 

na na

Gorge


Lower W/0 

na na na 

na na na 

na


Gorge


Upper 

W/0 97-01 

109 13% 

64-01 0.935 80-01 0.955

Gorge


(Big) White 

w 97-01 

218 21% 67-01 

0.941 80-01 

0.945

Salmon


Hood River 0 

00-04 

36 na na na na 

na


Cascade 

NFLewis 

w 

97-01 6,818 

13% I 64-01 0.992 80-01 

0.948

;f 

Sandy 

0 

90-04 2,771 

5% 81-04 

0.983 81-04 0.997 

1 


~

I


8 

Average recent proportion of hatchery-origin spawners. Hatchery-origin fish are the offspring of fish that were spawned in a hatchery.


Gomeans are calculated for total spawners where hatchery fractions are unavailable.


b Long-term trend of total (hatchery- and natural-origin) spawners (regression of log-transformed spawner indices against time).


c Long-term median population growth rate after accounting for hatchery spawners (equal spawning success assumption).


Note: time series re resent available inform i n p 

· opinion's evaluations for other species.


at o and therefore may not correspond to reference penods Identified m this biological
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I 

Table 22. Total annual escapement of Lower Columbia River spring Chinook populations (TAC


2008).


Yea r o r 

Co wl i t z River Ka la m a  River 

Lewis  River "  

Sa ndy River 

Sa ndy River

Avera ge 

a 

(To t a l ) 

(na t u ra l - o rigin

fi s h a t  M a rm o t

Dam )b


1971-1975 

11,900 1,100 

200 

-

1976-1980 

19,680 2,020 2,980 

975

1981-1985 

19,960 3,740 4,220 

1,940

1986-1990 10,691 1,877 11,340 

I 

2.425

1991-1995 6,801 1,976 5,870 5,088

1996 

1,787 

627 1,730 

3,997

1997 

1,877 

505 

2,196 

4,625

1998 1,055 407 1,611 

3,768

1999 2,069 

977 

1,753 

3,985 -

2000 

2,199 

1,418 2,515 

3,641.:.... 

1,984

2001 1,649 1,784 3,777 

5,329 2,445

2002 5,019 

2,883 . 

3,554 

5,903 

1,275

2003 

15,890 

. .  4,528 

5,104 

- · 

5,600 1,151


2004 

16,712 

4,573 

11,090 12,675 2,698

2005 9,200 3,100 

3,400 

7,475 1,808

2006 7,000 5,600 

7,500 

4,812 1,381


2007 

3,700 7,300 6,700 

3.400 

790

· Includes hatchery escapements, tributary recreational catch, and natural spawning escapement for 1975 to


rresent. The years 1071-73 are based on using he 1975-76 Cowlitz River recreational fishery adult harvest rate


TAC(2008)

There are two bright Chinook populations in the Lower Columbia River Chinook ESU in the


Sandy and North Fork Lewis rivers. The Sandy population is currently less robust The


escapement of natural-origin fish has been variable, but without apparent trend since 1993 and


averaged about 750 since 2002 (Table 23). The viable abundance goal is 5, I 00 from the LCFRB


Recovery Plan, but this is likely high and something that is being reviewed as Oregon proceeds


with its recovery planning process. The North Fork Lewis population is the principal indicator


stock. It is a natural-origin population with little or no hatchery influence. The maximum


sustained yield escapement goal is 5,700. The viable abundance goal is 6,500. The escapement


in the North Fork Lewis was below the escapement goal in 2007. This is consistent with a


pattern of low escapements for other far north migrating bright populations including Oregon


coastal stocks and upriver brights that return to the Hanford Reach area. This pattern of low


escapements for a diverse range of stocks suggests that they were all affected by poor ocean


conditions. Escapement to the North Fork Lewis is expected to be below goal again in 2008


(PFMC 2008b ).
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Table 23. Annual escapement of Lower Columbia River bright fall Chinook populations (TAC


2008).

Year I 

Sandy 

1 North ~ o r k  j


River 

· Lewts ·


· 1993 

1,314 

6,429 i


I 1994 941 

8,439


i 1995 

1,036 

9,718


1996 505 

12,700


1997 

2,001 

8,168


1998 

773 5,167


1999 447 

2,639


2000 8,727


2001 824 

111_272


2002 1,275 

13,284


2003 

619


· ~

2004 

601


14,1 

2005 770 

10,197


2006 

1,130 

10,522


2007 

171 

3,130


Table 24 provides escapement information for several o{the tule populations including estimates

o f the proportion of spawners that are natural origin. The Coweeman, Grays, and East Fork

Lewis populations are subject to less hatchery straying. The Cowlitz, Kalama, Washougal,

Elochoman, and Mill/Abernathy/Germany populations are more strongly influenced by hatchery

fish because o f in-basin hatchery programs or their close proximity to such programs. The

natural-origin populations are generally below their viability abundance goals. The populations

that are more strongly influenced byhatchery origin fish are generally at or above their viability

goals, but only because o f the contribution of hatchery fish.


The LCFRB Recovery Plan provides an overview of the status of populations in the ESU based

on TRT recommendations for assessing viability. The risk of extiriction category integrates

abundance and other viability criteria (Table 25). The Recovery Plan also characterizes

population status relative to persistence (which combines the abundance and productivity

criteria), spatial structure, and diversity, and also habitat characteristics (Table 26). This

overview for tule populations suggests that risk related to abundance and productivity are higher

than those for spatial structure and diversity. Lower scores indicate higher risk. The scores for

persistence for most populations range between 1.5 and 2.0. The scores for spatial structure

generally range between 3 and 4, and for diversity between 2 and 3, respectively.
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Table 24. Annual 

esca 

fLo 

pementoJ 

Columbia River tule Chinook 

ulati,


Coweeman 

Grays 

Lewis 

Cowlitz 

Kalama 

Washougal Elochoman 

Ge/Ab!Mi


% % % 

%


Year 

# 

%wild 

# wild # wild # wild # 

wild # 

. %wild 

# 

%wild # %wild

1977 337 

1.00 

1,009 

'0.65 

1,086 5 837 0.26 

6,549 0.50 

1,652 0.46 568

1978 243 1.00 1,806 

0.65 1,448 3 192 

0.26 3,711 o.so 593 

0.46 1846

1979 344 1.00 344 

0.65 1,304 

8,253 

0.26 

2,731 

o.so 

2,388 0.46 

1478

1980 

180 1.00 125 0.65 

899 1.00 

1,793 0.26 5 850 0.50 

3,437 0.46 64 

0.42 

516 0.49


1981 116 1.00 

208 0.65 799 

1.00 

3,213 

0.26 

1,917 0.50 

1,841 0.46 138 

0.42 1,367 

0.48


1982 149 1.00 272 

0.65 

646 

1.00 

2,100 

0.26 4,595 

0.50 ' 

330 0.46 

340 0.42 

2,750 

0.50


1983 122 1.00 825 0.65 

598 1.00 

2,463 

0.26 

2,722 0.50' 2,677 0.46 1016 0.42 

3,725 

0.51


1984 683 1.00 252 

0.65 

340 

1.00 

1737 

0.26 3,043 0.50 

1,217 0.46 294 

0.42 

614 0.52


1985 491 0.95 532 

0.65 1,029 

1.00 

3,200 0.26 1,259 0.50 

1,983 

0.46 

464 0.42 1,815 0.53


1986 3%  1.00 370 

0.65 

696 

1.00 

2,474 

0.26 2,601 0.50 

1,589 

0.46 

918 0.42 980 0.49


1987 

386 1.00 

555 

0.65 256 1.00 4260 

0.26 

9651 0.50 

3,625 0.46 2,458 0.42 

6,168 

0.59


1988 

1,890 1.00 680 

0.65 744 1.00 5,327 0.26 24549 

0 .50 . 

3,328 0.46 1,370 0.42 

3,133 

0.69


1989 2,549 1.00 516 

0.65 

972 

0.78 

4,917 

0.26 20,495 0.50 

4578 0.46 122 0.42 2,792 0.69

1990 

812 

1.00 166 0.65 563 1.00 1,833 0.26 2,157 0.50 , 2,205 0.46 

174 0.42 

650 

0.63


1991 340 1.00 127 0.94 

470 1.00 935 0.26 5152 0.54 

3,673 0.47 

196 0.09 2,017 

0.85


1992 1,247 1.00 109 

1.00 

335 1.00 

1,022 0.26 3683 

0.48 

2.399 

0.76 190 1.00 839 0.47


1993 890 1.00 

27 

1.00 

164 

1.00 1,330 0.06 1% 1 

0.89 . 

' 3,.924 

0.52 288 0.78 885 0.71


1994 1,695 1.00 30 1.00 610 1.00 1,225 0.19 

2.190 

0.73 

3888 

0.70 706 0.98 3,854 0.40


1995 1,368 1.00 9 1.00 409 

1.00 

1,370 0.13 3094 0.69 3063 

0.39 156 0.50 1 395 0.51


19% 2,305 1.00 280 0.48 403 

1.00 

1,325 0.58 10,676 

0.44. 

2,921 0.17 533 0.66 593 

0.54


1997 

689 1.00 15 0.64 305 1.00 

2007 

0.72 

3 548 

0 .40 ' 

4 ~ 6 6 9  0.12 

1875 0.11 603 0.23


1998 491 1.00 96 0.41 127 1.00 1,665 0.37 4,355 

0.69' 

2,971 

0.24 

228 0.25 368 0.60


1999 

299 1.00 195 0.51 331 

1.00 969 

0.16 2655 

0.03. 3;129 0.68 718 

0.25 

575 0.69


2000 290 1.00 169 

0.96 515 

1.00 2,165 0.10 1420 0.19 I 

' 2,15$ 

0.70 196 

0.62 

416 

0.58


2001 

802 0.73 

261 

0.64 750 

0.70 3,647 0.44 3,714 

0.19. 

3,;901 0.43 

2,354 

0.82 

4,024 0.39


2002 877 0.97 107 1.00 1,032 0.77 9671 0.76 18952 0.01 

6050 

0.47 7,581 0.00 3,343 

0.05


2003 

1,106 

0.89 398 0.72 

738 

0.98 7,001 0.88 24782 0.01 

3444 0.39 

6,820 0.65 

3,810 

0.56


2004 I 503 0.91 766 0.90 

1388 

0.29 4621 0.70 

6680 

0.10 

10.597 

0.25 4796 

0.01 6804 0.02


2005 

853 0.60 147 

0.66 607 1.00 

2,%8 0.17 9,272 

0.03. 

2,678 0.41 . 2,204 

0.05 

2 083 0.13


2006 561 383 427 

2,944 10,386 2,600 

317 

322


I · t
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Table 25. Risk of extinction (in 100 years) categories for populations of Lower Columbia River


Chinook salmon (sources: Washington's Lower Columbia Fish Recovery Board plan [LCFRB 2004]


and McElhany et al. [2007] for Oregon populations).


Type 

Strata 

Population 

State 

Extinction R ~

Category ·


Cascade 

· Cowlitz 

w 

H


1 

Cispus 

w 

H 

l


1 Tilton w 

VH


en


· Toutle


w 

VH


c


·c 

Kalama
 w 

VH


c
.

U ) 

NF Lewis w 

VH


Sandy 0 

M


Gorge 

(Big) White Salmon w 

VH


Hood 0 

VH


Coastal 

Grays/Chinook 

w 

H


Elochoman/Skamokawa 

w 

H


Mill/ Abernathy/Germany 

w 

:-H


Youngs Bay 0 

VH


BbiCreek 

0 

VH

Clatskanie · · · 

0 

H


se·· .. 

0 

VH

Cascade 

Lower Cowlitz · 

w 

H


Upper Cowlitz· 

w 

VH

Toutle 

w 

H


-

;f

Coweeman w 

M 


Kalama w 

H


Lewis 

w 

M


Salmon 

w 

VH


Washougal w 

H


Clackamas 0 

VH


Sandy 

0 

VH


Gorge 

Lower Gorge W/0 HIVH


Upper Gorge 

W/0 

HIVH


(Bip;) White Salmon 

w H


Hood River 

0 

VH 

I


~  

Ca s c a de 

NFLewis 

w M


;f

Sandy 

0 L 

!
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Table 26. LCFRB status summaries for Lower Columbia River tule Chinook populations

LCFRB, Appendix E)

Strata 

State 

Population 

Persistence Spatial Structure 

Diversity 

Habitat

Coast Fall WA 

Grays 

1.5


4 2.5 

1.5


WA 

Elochornan


L5 3 

2 2


WA Mill/ Abem/Ger 

1.8


4 2 

2


OR 

Youngs Bay


OR 

Big_ Creek


OR Clatskanie


OR 

Scappoose


Cascade


Fall 

WA Lower Cowlitz 

1.7
 4 

2.5 

1.5


WA Coweeman
 2.2 4 3 2


WA Toutle 

1.6
 3 

2 

1.75


WA 

Upper Cowlitz 

1.2
 2 

2 2


WA Kalama 

1.8


4 2.5:- 2


WA Lewis Salmon
 2.2 

.4 

3 

2


WA 

Washougal 

1.7


4 2 2


OR Sandy 

1.7


4 

2 

.. 

2


OR 

Clackamas


Gorge


Fall WA 

Lower Gorge 

1.8
 3 

2.5


2.5 

WA 

Upper Gorge 

1.8


2 

2.5 2


OR 

Big White Salmon 1.7
 2 

2.5 

1.5


OR 

Hood


Notes:


Summaries are taken directly from the LCFRB Recovery Plan. All are on a 4 point scale, with 4 being lowest risk


and 0 being highest risk.


Persistence: 0 =extinct or very high risk of extiction (0-40% probability ofpersistance in 100 years}; I =Relatively


high risk of extinction (40-75% probability ofpersistance in IOO years}; 2 =Moderate risk of extinction (75-95%


probability ofpersistance in 100 years}; 3 =Low {negligible) risk of extinction {95-99% probability ofpersistance in


I 00 years); 4 = Very low risk of extinction {>99% probability of persistance in I 00 years)


Spatial Structure: 0 = Inadequate to support a population at all (e.g., completely blocked}; I = Adequate to support a


population far below viable size (only small portion of historic range accessible); 2 =Adequate to support a


moderate, but less than viable, population (majority ofhistorica range accessible but fish are not using it); 3


Adequate to support a viable population but subcriteria for dynamics or catestrophic risk are not met; 4 = Adequate


to support a viable population (all historical areas accessible and used; key use areas broadly distributed among


multiple reaches or tributaries)


Diversity: 0 = functionally extirpated or consist primarily of stray hatchery fish; I = large fractions of non-local


hatchery stocks; substantial shifts in life-history; 2 "" Significant hatchery influence or periods of critically low


escapement; 3 Limited hatchery influence with stable life history patterns. No extended intervals of critically low


escapements; rapid rebounds from periodic declines in numbers; 4 Stable life history patterns, minimal hatchery


influence, no extended intervals of critically low escapements, rapid rebounds from periodic declines in numbers.


Habitat: 0 = Quality not suitable for salmon production; l = Highly impaired; significant natural production may


occur only in favorable years; 2 = Moderately impaired; signficant degredation in habitat quality associated with


reduced population productivity; 3 = Intact habitat. Some degredation but habitat is sufficient to produce signficant


numbers of fish; 4 = Favorable habitat. Quality is near or at optimums for salmon.
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Current Rangewide Status of Critical Habitat


Designated critical habitat for LCR Chinook salmon includes a l l Columbia River estuarine areas and


river reaches proceeding upstream to the confluence with the Hood River as well as specific stream


reaches in the following subbasins: Middle Columbia/Hood, Lower Columbia/Sandy, Lewis, Lower


Columbia/Clatskanie, Upper Cowlitz, Cowlitz, Lower Columbia, Grays/Elochoman, Clackamas, and


Lower Willamette (NMFS 2005 II). There are 48 watersheds within the range of this ESU. Four


watersheds received a low rating, 13 received a medium rating, and 31 received a high rating for their


conservation value (i.e., for recovery). The lower Columbia River rearing/migration corridor is


considered to have a high conservation value and is the only habitat area designated in one of the high


value watersheds identified above. This corridor connects every population with the ocean and is used


by rearing/migrating juveniles and migrating adults. The Columbia River estuary is a unique and


essential area for juveniles and adults making the physiological transition between life in freshwater


and marine habitats. Of the 1,655 miles of habitat eligible for designation, 1,311 miles of stream are


designated critical habitat. The lower Columbia River unit includes the estuary, where both juveniles


and adults make the critical physiological transition between life in freshwater ~ d  marine habitats, but


does not othetWi.se include offshore marine areas.


3.2 Human Induced Effects


3.2.1 The Hydropower System


Hydropower development on the Columbia River and its tributaries has dramatically affected


anadromous salmonids in the basin. Dams have eliminated spawning and rearing habitat and


altered the natural hydro graph of the Cqlumbia River- decreasing spring and summer flows and


increasing fall and winter flows. Power operations cause flow levels and river elevations to


fluctuate- slowing fish movement through reservoirs, altering riparian ecology, and stranding


fish in shallow areas. The dams in the migration corridors kill smolts and adults and alter their


migrations. The dams have also converted the once-swift river into a series of slow-moving


reservoirs- slowing the smolts' journey to the ocean and creating habitat for predators.


Mainstem


The Federal Columbia River Power System {FCRPS) consists of 14 sets of dams, powerhouses,


and reservoirs, operated as a coordinated system for power production and flood control {while


also effectuating other project purposes) on behalf of the Federal government under various


Congressional authorities. These projects are: Dworshak, Lower Granite, Little Goose, Lower


Monumental, and Ice Harbor dams, power plants, and reservoirs in the Snake River basin;


Albeni Falls, Hungry Horse, Libby, Grand Coulee and Banks Lake (features of the Columbia


Basin Project), and ChiefJoseph dams, power plants, and reservoirs in the upper Columbia River


basin; and McNary, John Day, The Dalles, and Bonneville dams, power plants, and reservoirs in

the lower Columbia River basin. The Bureau of Reclamation also operates a system of projects


in the Upper Snake River. The FCRPS and Bureau of Reclamation Upper Snake River projects


are collectively referred to here as the FCRPS and Reclamation Actions.


The plan for operation ofthe FCRPS through 2014 is described in U.S. Army Corps of Engineers


(USACE et al., 2004), the Final Updated Proposed Action {UP A) for the FCRPS Biological


Opinion Remand (2004 UPA). In June 2005, the Federal District Court reviewed the NMFS
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2004 Federal Columbia River Power System (FCRPS) Biological Opinion (NMFS 2004b) in


Nat ional W ildlife Federation, e t a/ . , vs. National Marine Fisheries Service, e t a/ . The court


ordered a remand ofNMFS (2004b) on October 7, 2005, but left the biological opinion in place


during the remand period. Pending any court ordered changed hydrosystem operations during the


remand process, the FCRPS Action Agencies (i.e., USACE, USBR, and BPA) are following the


actions identified in the 2004 UP A, along with certain additional actions (primarily summer spill


at Snake River projects) ordered by the Court. The court ordered remand process is nearly


complete with final biological opinions on the FCRPS and Reclamation Actions scheduled to be


completed on May 5, 2008. NMFS released draft biological opinions on the FCRPS and


Reclamation actions on October 30,2007 (NMFS 2007c). NMFS took comment on the draft


opinions and is now taking those comments into account as it seeks to complete the fmal


opinions.


Only a few of the Gorge strata populations of Lower Columbia River coho and Chinook ESUs


are located above Bonneville Dam, the lower most of the mainstem projects. These ESUs are


therefore subject to fewer affects than other upstream ESUs. H o w e v e r ~  there may still be affects


to the ESUs resu lting from storage and regulation of flows, and subsequent affects on the


estuary. Information related t o  t h ~  positive and n e g a t i v ~ , e f f e c t s  of the FCRPS and Reclamation


actions are discussed in the draft biological opinions (NMFS.2007c).


Willamette Basin


The occurrence a n ~  magnitude of floods events has been significantly altered in the Willamette


Basin (Figure 13). This change has implications t o  nutrient input, stream habitat dynamics, and


the survival of salmonid juveniles in the Lower Columbia River . Current flow regimes in the


Willamette Basin are different from the natural regimes observed historically. Winter and spring


water releases from the dams are warmer and of lower discharge, which has accelerated egg


development and fish emerge earlier ~ a n  what occurred historically. Summer flows are higher


and cooler than historically. In the fall, flows are relatively high because the dams are being


drawn down in preparation for the next year's winter run-offinto the reservoirs.


Clackamas River


In 1917, the fish ladder at Cazadero dam (located at today's Faraday Diversion Dam site) washed


out, blocking access to the upper basin. After the ladder was repaired in 1939, the remnant


populations in the lower river seeded the upper Clackamas River basin.


Currently the Portland General Electric (PGE) dams and reservoirs in the upper basin alter fish


habitat and influence both upstream and downstream fish migration patterns (Table 27). The


reservoirs have eliminated approximately 12.4 miles of stream and river habitat and added more ·


than 1, 700 acres ofstanding water habitat in the reservoirs (S.P. Cramer &  Associates 200 I,

Table 3). There is no fish passage at the Oak Grove Fork facilities. These facilities are above a


natural20-foot waterfall that blocks anadromous fish runs.
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I 

Figure 13. Comparison of the magnitude and frequency of floods before dam


development and under current dam regulation at four locations on the mainstem

Willamette River. Floods events that, on average, recurred every ten years during pre-

dam development, now occur a low magnitude every 1 00 years (Data from Benner and

Sedell 1997).
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Table 27. Characteristics of the reservoirs developed by Portland General Electric in the

Clackamas River Basin (Cramer &  Associates 2001).

Surface

First 

River 

Area 

Fish Passage

Reservoir Year 

Stream Impounded 

Mile 

(Acres) 

Status

i Faraday 

1907 

- 

26.2 

26 NA


River Mill 

1911 

Clackamas River
 23.3 63


Yes


Harriet 

192 Oak Grove Fork


4.8 

22


No


Timothy 1956 Oak Grove Fork


15.2
 1.282 No


North Fork 1958 Clackamas River


31.1 

330

Yes


Salmon migrating up the Clackamas River are delayed as they move through the mainstem POE

facilities. The fish first must ascend the River Mill fish ladder (RM 23.3). After proceeding

through 2.9-mile long Estacada Lake the fish then encounter the Faraday Powerhouse tailrace.

The powerhouse is located off the channel but fish must detect and move into the usually much

smaller flow in the diversion. The diversion reach has a minimum flow of 120 cfs and

powerhouse flow can be as high as 4,900 cfs (Shibahara 2004). After passing the Faraday

Powerhouse tailrace, migrating fish move through the 2.2-mile long diversion reach to the

Faraday Diversion Dam. At the diversion dam, fish enter the 1.7-mile North Fork fish ladder.
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Approximately 300 yards upstream of the fish ladder entrance, the fish ladder is blocked and all


fish enter a trap for sorting of wild and hatchery fish (which are identified by their adipose fin


clip). Wild fish are either transported upstream to the head of the North Fork Reservoir or


released back into the fish ladder above the block. Seventeen miles upstream of the North Fork


Dam, fish pass through the tailrace of the Oak Grove Powerhouse, which is not a physical


barrier. Water diverted out of the Oak Grove Fork above the natural barrier enters the


Clackamas River at this point and fish may be attracted to the powerhouse flows (Shibahara


2004a, cited in Runyon and Salminen 2005). There are migration delays and effects of the trap


facility and its operation that place fish under stress and potentially cause mortality. The POE


dams also impactjuvenile salmon migrating downstream. Fish passage improvements at the


POE facilities are being examined through the FERC process for re-licensing the Clackamas


River hydroelectric projects.


Cowlitz River


Two major hydroelectric dams impact anadrornous fish runs on the Cowlitz River:


Mayfield Darn, which was completed in 1962, and Mossyrock Dam, completed in 1968. These


. dams t;looded miles of spawning and rearing habitat and blocked upstreani-and downstream


migration, for botq anadromous and resident fish. Between 1961 and 1968, downstream migrants


were passed over' Mayfield Dan{via fish passage facilities.- Since the construction ofMossyrock

Dam and the Cowlitz Salmon Hatchery Barrier Dam in 1968, no volitional upstream passage


remains: For briefperlO<ls: &naaromolis]ish have been hawed around the dams-by trucks to stock

the upper watershed for sport fishing ( S t o b e r ~ 1 9 8 6 ) ~  but anadromous fish prOduction in the upper


basin was effectively eUininated. Recent efforts are being made to reintroduce Chinook salmon


in areas above the dams through a trap and haul operation.


3.2.2 Human-Induced Habitat Degradation


The Lower Columbia Fish Recovery_Plan (LCFRB 2004) provides a detailed overview and


basin-specific assessment of habitat conditions on the Washington side of the Lower Columbia


River coho and Lower Columbia River Chinook ESUs. Generally, the quality and quantity of

freshwater habitat in much of the Columbia River Basin has declined dramatically in the last 150


years. Forestry, farming, grazing, road construction, hydrosystem development, mining, and


other development have radically changed habitat conditions in the basin. Water quality in


streams throughout the Columbia River Basin has been degraded by human activities such as


dams and diversion structures, water withdrawals, farming and animal grazing, road


construction, timber harvest activities, mining activities, and development. Over 2,500 streams,


river segments, and lakes in the Northwest do not meet Federally-approved, state and tribal water


quality standards and are now listed as water quality limited under section 303(d) of the Clean


Water Act. Tributary water quality problems contribute to poor water quality when sediment


and contaminants from the tributaries settle in mainstem reaches and the estuary.


Most ofthe water bodies in Oregon, Washington, and Idaho on the 303(d) list do not meet water


quality standards for temperature. High water temperatures adversely affect salmonid


metabolism, growth rate, and disease resistance, as well as the timing of adult migrations, fry

emergence, and smoltification. Many factors can cause high stream temperatures, but they are


primarily related to land-use practices rather than point-source discharges. Some common


actions that cause high stream temperatures are the removal of trees or shrubs that directly shade


streams, water withdrawals for irrigation or other purposes, and warm irrigation return flows.


48


AR057458



Loss of wetlands and increases in groundwater withdrawals contribute to lower base-stream


flows which, in tum, contribute to temperature increases. Activities that create shallower


streams (e.g., channel widening) also cause temperature increases.


Pollutants also degrade water quality. Salmon require clean gravel for successful spawning, egg


incubation, and the emergence of fry. Fine sediments clog the spaces between gravel and restrict


the flow of oxygen-rich water to the incubating eggs. Excess nutrients, low levels of dissolved


oxygen, heavy metals, and changes in pH also directly affect the water quality for salmon.


Water quantity problems are also an important cause of habitat degradation and reduced fish


production. Millions of acres of land in the basin are irrigated. Although some of the water


withdrawn from streams eventually returns as agricultural runoffor groundwater recharge, crops


consume a large proportion of it. Withdrawals affect seasonal flow patterns by removing water


from streams in the summer (mostly May through September) and restoring it to surface streams


and groundwater in ways that are difficult to measure. Withdrawing water for irrigation, human


consumption, and other uses increases temperatures, smolt travel time, and sedimentation.


Return water from irrigated fields introduces nutrients and pesticides into itreams and rivers.


Water withdrawals (primarily for i r r i g a t i ~ n )  have lowered summer flows in nearly every stream


in the basin and thereby profoundly
decf.eased the quaD.tiiY
_and
qu8JitY
ot'h8bitat
 , ·
 .


. .
 . - ' .
 . .. " .- ) . ! \ . .  - . . 
 ' .
 . ·
 '


~ . : _ , - :  '' ; , - , ~ ~ t  . . ~ .  _ , ; : - ' ~ "  _.-, · ...:-,x,;,,, ··:,_: : \ :  .::::·., · ~ 1 ~ ,  ; : ; 1 ~ " n l J ~ . : s ~ ~ - : : ; ' ' t t m : . . i . ~ i ' '  · .. :-· .  ; '

Blockages that stop downstream ~ 4 J I P . $ - ' e @ l . f i s 4  J 1 1 o ~ e q ; t ~ t  , ~ ~ , a  , ~ ~ ~ Y P a . t ; I ; \ ~ , . ~ ~ J ? ~ ~ '

whether they are for agricultural, hyd(opower, ~ u n i c i p a V ~ d ~ ,  ot: f l o O c : l · c o n ~ l . p u r p ( > $ ~ ~ ·

Culverts that are not designed for fish passage also block ,upstream migration. Migrating fiSh are


often killed when they are diverted into unscreened or inadequately screened water conveyances


or turbines. While many fish-passage improvements have been made in recent years, manmade


structures continue to block migrations or kill fish throughout the basin.


On the landscape scale, human activities have affected the timing and amount of peak water


runofffrom rain and snowmelt. Forest and range management practices have changed


vegetation types and density which, in tum, affect runofftiming and duration. Many riparian


areas, flood plains, and wetlands that once stored water during periods of high runoff have been


destroyed by development that paves over or compacts soil- thus increasing runoffand altering


its natural pattern.


Land ownership has also played its part in the region's habitat and land-use changes. Federal


lands, which compose 50 percent of the basin, are generally forested and influence upstream


portions of the watersheds. While there is substantial habitat degradation across all ownerships,


in general, habitat in many headwater stream sections is in better condition than in the largely


non-Federallower  portions of tributaries (Doppelt et al. 1993; Frissell 1993; Henjum et al. 1994;


Quigley and Arbelbide 1997). In the past, valley bottoms were among the most productive fish


habitats in the basin (Stanford and Ward 1992; ISO 1996; Spence et al. 1996). Today,


agricultural and urban land development and water withdrawals have substantially altered the


habitat for fish and wildlife. Streams in these areas typically have high water temperatures,


sedimentation problems, low flows, simplified stream channels, and reduced riparian vegetation.


Floodplains have been reduced in size, off-channel habitat features have been lost or


disconnected from the main channel, and the amount of large woody debris (large snags/log
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structures) in rivers has been reduced. Most of the remaining habitats are affected by flow


fluctuations associated with reservoir management.


The Columbia River estuary (through which all the basin's species must pass) has also been


changed by human activities. Historically, the downstream half of the estuary was a dynamic


environment with multiple channels, extensive wetlands, sandbars, and shallow areas. The


mouth of the Columbia River was about four miles wide. Winter and spring floods, low flows in


late summer, large woody debris floating downstream, and a shallow bar at the mouth of the


Columbia River kept the environment dynamic. Today, navigation channels have been dredged,


deepened, and maintained; jetties and pile-dike fields have been constructed to stabilize and


concentrate flow in navigation channels; marsh and riparian habitats have been filled and diked;


and causeways have been constructed across waterways. These actions have decreased the width


of the mouth of the Columbia River to two miles and increased the depth of the Columbia River


channel at the bar from less than 20 to more than 55 feet. Sand deposition at river mouths has


extended the Oregon coastline approximately four miles seaward and the Washington coastline


approximately two miles seaward (Thomas 1981). _


More than SO percent of the original marshes and spruce swamps in the es t u a ry have been


converted to industria,4 t r a n s p o r t a t i o ~  reCreational, agricUltural, orurban uses. More than 3,000


acres ~ o f i n t e i 1 i d a 1  marSh and sprtiC:C 'sWamps haVe been oonverted t o  ·other uses since·1948 · ·


(LCREP 1999). Many wetlands along the shore in' the upper reaches of the estuary have been


converted to industrial and agricultural lands after levees and dikes were constructed.


Furthermore, Water storage and release patterns from reservoirs upstream of the es t u a ry have


changed the seasonal pattern and volume of discharge. The peaks of spring/summer floods have


been reduced, and the amount of water discharged during winter has increased.


Human-caused habitat alterations have also increased the number of predators feeding on


Columbia River salmon. For exampie, researchers estimated that a population of terns on Rice


Island (created under the Columbia River Channel Operation and Maintenance Program)


consumed six to 25 million out-migrating salmonid smolts during 1997 (Roby et al. 1998) and


seven to 15 million out-migrating smolts during 1998 (Collis et al. 1999). Even after


considerable efforts by Federal and state agencies to remedy this problem, between 5 and 7


million smolts were consumed in 2001. As another example, populations of Northern


pikeminnow (a salmonid predator) in the Columbia River have skyrocketed since the advent of

the mainstem dams and their warm, slow-moving reservoirs.


To counteract all the i l l  effects listed in this section, Federal, state, tribal, and private entities are


engaged- singly and in partnership- in recovery efforts to help slow and, eventually, reverse the


decline of salmon and steelhead populations. Nevertheless, while these efforts represent a


number of good beginnings, it must be stated that much remains to be done to recover Columbia


River salmon. A discussion of the types of recovery strategies and management measures


currently underway and under consideration can be found in the Lower Columbia River Salmon


Recovery Plan (LCFRB 2004).

3.2.3 Hatcheries

For more than 100 years, hatcheries in the Pacific Northwest have been used primarily to (a)


produce fish for harvest and (b) replace natural production lost to dam construction and other
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development - and in many fewer instances, to protect and rebuild naturally produced salmonid


populations. As a result, most salmonids returning to the region are derived primarily from


hatchery fish. In 1987, for example, 95 percent of the coho salmon, 70 percent of the spring


Chinook salmon, 80 percent of the summer Chinook salmon, 50 percent of the fall Chinook


salmon, and 70 percent of the steelhead returning to the Columbia River Basin originated in


hatcheries (CBFWA 1990). Because hatcheries have traditionally focused on providing fish for


harvest and technologies have been limited, it is only recently that the substantial adverse effects


of hatcheries on natural-origin populations been demonstrated. For example, the production of

hatchery fish, among other factors, has contributed to the 90 percent reduction in natural-origin


coho salmon runs in the lower Columbia River over the past 30 years (Flagg et al. 1995).


NMFS has identified four primary ways hatcheries may harm wild-run salmon and steelhead:


(1) ecological effects, (2) genetic effects, (3) overharvest effects, and (4) masking effects (NMFS


2000b) ·.Ecologically, hatchery fish can predate on, displace, and compete with natural-origin


fish. These effects are most likely t o  occur when fish are released in poor condition and do not


migrate to marine waters, but rather remain in the streams for extended rearing periods.


Hatchery fish also may transmit hatchery-borne diseases, and hatcheries·t:hemselves may release


disease-carrying effluent into streams. Hatchery fl.sh can affect the genetic variability of native


fish by interbreeding with them. Interbreeding can also. result from 1;he .introduct\on of StOcks


from other areas. Interbred fish are less adapted to. the local habitats Where the o r l g i n ~ l , ~ t i v e

stockevolved and may therefore be less productive there. . · . . J · .


. '


. . ' .


In many areas, hatchery fish provide increased fishing opportunities. However, when natural-

origin fish mix with hatchery stock in these areas, naturally produced fish can be overharvested.


Moreover, when migrating adult hatchery and natural-origin fish m ix on the spawning grounds,


the health of the natural-origin runs and the habitat's ability t o  support them can be


overestimated. This potential overestimate exists because the hatchery fish mask the surveyors'


ability to discern actual natural-origin run status, thus resulting in harvest objectives that were


too high to sustain the naturally produced populations.


Over the last several years, the role hatcheries play in the Columbia Basin has been expanded


from simple production to supporting species recovery. The evaluation of hatchery programs


and implementation of hatchery reform in the Lower Columbia River is occurring through


several processes, including: (1) the Lower Columbia River Recovery and Fish and Wildlife


Subbasin Plan; (2) Hatchery Genetic and Management Plan development for ESA compliance;


(3) PERC-related plans on the Cowlitz and Lewis Rivers; and, ( 4) the federally mandated


Artificial Production Review and Evaluation. More recently a National Environmental Policy


Act (NEPA) review of all Mitchell Act funded hatchery facilities was initiated which will


include many of those producing Lower Columbia River coho and Lower Columbia River


Chinook. The Lower Columbia River recovery plan in Washington identifies strategies and


measures to support recovery of naturally-spawning fish. The plan also includes associated


research and monitoring elements designed to clarify interactions between natural and hatchery


fish and quantify the effects artificial propagation has on natural fish. The objective is to


rehabilitate depleted populations and provide for harvest while minimizing impacts t o  wild fish.


For more detail on the use of hatcheries in recovery strategies, see the Lower River Recovery


and Fish and Wildlife Subbasin Plan (LCFRB 2004).
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When evaluating harvest actions an ESU, NMFS also considers the effect of fisheries on listed


hatchery origin coho. Among other things, NMFS considers whether hatchery programs will


meet their escapement objectives. This is particularly important for hatchery programs that


preserve the genetic legacy of key components of the ESU, or for programs used for recovery-

related supplementation efforts.


As discussed above, there are 21 hatchery programs considered part of the Lower Columbia


River coho ESU. Only two of the 25 populations thought to have existed historically


(Clackamas and Sandy rivers) have appreciable natural production, although recent information


indicates that natural production is more wide-spread that previously believed. Because


hatcheries have traditionally focused on providing fish for harvest and available technology has

been limited, it is only recently that the substantial adverse effects of hatcheries on natural


populations have been demonstrated. While not the primary factor, it is now known that the


production of hatchery fish, among other factors, has contributed to the 90 percent reduction in


natural coho salmon runs in the lower Columbia River over the past 30 years (Flagg et al. 1995).


The states of Oregon and Washington and other co-managers are currentl)'engaged in a


substantial reView of hatchery management p r a c t i c e ~  tlu"ough the Hatchery Scientifi¢ Review


Oroup'(HSRG). The HSRG w8$ established ·and funded by Congress to provide an independent


review of currenthatchery programs inthe Columbia R.iver:B& Sin. 1The HSRO bas largely . t


completed their work onLower Columbia River tule populations and provided their

tecomn1ench'ltiot1SXHSR.G2007). · A general ccinclusion from the information generated by the


HSRG is that the CU1'1.'elltproduction programs are not consistent with practices that reduce


impacts on natun\ny-spawning populations, and will have to be modified substantially to reduce


the adverse effects of hatchery fish on key natural populations identified inthe Interim Recovery


Plan as necessary for broad sense recovery of the ESU. The adverse effects are caused in part by


excess hatchery adults returning to natural spawning grounds. There are two general options for


addressing the problem. In  summarf form, they are to either substantially reduce or eliminate


existing hatchery programs, or to reprogram existing production to reduce straying, increase the


ability of fisheries to differentially harvest hatchery fish, and install where appropriate a system


of weirs below primary population natural spawning areas.


Early in 2007 NMFS highlighted the need to change current hatchery programs and anticipated


that decisions regarding the direction for those programs would be made soon (Lohn and


Mcinnis 2007). NMFS followed with a letter to the states of Oregon and Washington in


November 2007 that again highlighted the immediate need for decisions about hatchery


programs (Turner 2007). In response, the states have considered the HSRG recommendations,


the LCSRP and other information in order to develop a comprehensive and integrated hatchery


and harvest reform program. A framework of that reform plan was provided to NMFS in


January 2008 (Anderson and Bowles 2008) and includes:


mass marking hatchery produced tule Chinook to allow for brood stock management,


assessment and control of hatchery strays, and implementation of mark selective


fisheries;


developing a system of weirs and hatchery intake improvements to manage returning


fish;


reducing some programs and transferring hatchery releases between programs to
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maximize production and minimize the adverse effects ofhatchery strays on priority


populations, and


developing techniques to enable commercial scale mark selective fisheries.


NMFS appreciates the scale and complexity of the refonns proposed by the states and commends


them for their undertaking.


To be effective the program obviously must be implemented. The states propose that changes be


phased in over time. Much of the program is currently unfunded and there will be complexities


related to the design, permitting, and construction of each project. However, NMFS is aware


that substantive and essential steps already have been taken to implement elements of the


program. First, the program depends fundamentally on the requirement that all hatchery fish be


mass marked with an adipose fin clip so they can be distinguished visually. Visual identification


of hatchery fish allows for mark selective fisheries, sorting of hatchery fish returning to the


rivers, and identification of hatchery fish in natural-origin spawning areas. Federal legislation


requires that all hatchery fish intended for harvest, and produced in federal hatcheries or


supported by federal funding, be marked with an adipose fin clip. NMFS '..iecent letter reiterates


the marking requirement and reminds the states who manage the hatcheries that marking is


requ ired regardless of funding limitations. If necessary, production will have to be ~ u c e d  tO


meetthemarkingrequirement(fumer2007). - . . ,, . ...· :  ·; 

1


, : . ,  . . . . .  ; ·

The states' proposal ~ o  calls f o ~  the design, permitting, and constxUctlon ofeight ~ ~ e z y - ~ e i r s

or hatchery intake modifications (Anderson and Bowles 2008). The associated work 8chedule


calls for completion in 2012. Much of the work is contingent on future funding, but several


elements of the project are either completed or already funded. Funding proposals have been


submitted for subsequent steps. For example, the weir on the Lower Elochoman, and design of

the weir on the upper Elochoman, were completed in 2007. Design and permitting phases for the


Washougal and Grays weirs were funded with work scheduled for completion in 2008. Funding


proposals have been submitted for other design, permitting, and construction elements of the


project. Potential sources for funding include, but are not limited t o ~  Pacific Coastal Salmon


Recovery Funds and Mitchell Act money. NMFS has indicated it will continue to monitor


progress of the project, but is otherwise prepared to use available Mitchell Act funds on


measures that will bring the production programs into compliance over time (Turner 2007).


The reform plan calls for reductions in hatchery production and transfer of some production


between programs. The Chinook hatchery program on the Grays River was closed previously


with last releases in 1997 and last returns from those releases in 2000 or 2001.


We can not conclude that all elements of the hatchery reform initiative are reasonably certain to


occur, but it is clear that essential and significant parts of the program have already been


implemented and therefore can be considered as part of the baseline.


3.2.4 Harvest

Salmon and steelhead have been harvested in the Pacific Northwest as long as there have been


people there. For thousands of years, native Americans have fished on salmon and other species


in the mainstem and tributaries ofthe Columbia River for ceremonial and subsistence use and for


barter. Salmon were possibly the most important single component of the Native American diet,
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and were eaten fresh, smoked, or dried (Craig and Hacker 1940). A wide variety of gears and


methods were used, including hoop and dip nets at cascades such as Celilo and Willamette Falls,


to spears, weirs, and traps (usually in smaller streams and headwater areas).


Commercial fishing developed rapidly with the arrival of European settlers and the advent of

canning technologies in the late 1800s. The development ofnon-Indian fisheries began in about


1830; by 1861, commercial fishing was an important economic activity. The early commercial


fisheries used gill nets, seines hauled from shore, traps, and fish wheels. Later, purse seines and


trolling (using hook and line) fisheries developed. Recreational fishing began in the late 1800s,


occurring primarily in tributary locations (ODFW/WDFW 2000).


Salmonids' capacity to produce more adults than are needed for spawning offers the potential for


sustainable harvest of naturally produced (versus hatchery-produced) fish. This potential can be


rea lized only if two basic management requirements are met: (1) enough adults return to spawn


and perpetuate the run, and (2) the productive capacity of the habitat is maintained. Catches may


fluctuate in response to such variables as ocean productivity cycles, periodS of drought, and


natural disturbance events, but as long as the two management requirements are met, fishing can


be sustained indefinitely. Unfortunately, both prerequisites for sustainable harvest have been


violated routinely inthe past. The lack of coordinated management acrossjurisdictions,


combilied With: oompCtffive economic'pressures to increase catches or to sustain>them in periods


oflower'prOductiOn,-resuJ.ted in'barvests that were too high and escapements 'that were too low.


At the same time, habitat has been increasingly degraded as described above, reducing the


capacity of the salmon stocks to produce numbers in exCess of their spawning escapement


requirements.


In recent years harvest management has undergone significant reforms and many of the past


problems have been addressed, e.g., the use of mark selective fisheries; shaping fisheries in area


and time to minimize mortality on wild coho and a major change in the harvest management


strategy to explicitly incorporate ocean and freshwater survival data (described in Subsection


3.1 ). Principles of weak stock management are now the prevailing paradigm. As a result, mixed


stock fisheries are managed based on the needs of natural-origin stocks. Managers also account,


where possible, for total harvest mortality across all fisheries. The focus is now on conservation


and secondarily on providing harvest opportunity where possible directed at harvestable hatchery


and natural-origin stocks.


Lower Columbia River coho and Lower Columbia River Chinook are harvested throughout their


migratory range from Canada to Oregon in fisheries intended to harvest salmon and to a lesser


degree in fisheries directed on other species. Lower Columbia River coho and Lower Columbia


River tule Chinook salmon are also caught in Canadian fisheries. The effects of Canadian


fisheries on Lower Columbia River coho in recent years has been quite low (exploitation rates <


1.0%) in large part due to the severe constraints on coho catch in Canadian Fisheries. The


impacts on Lower Columbia River tule Chinook populations in Canadian fisheries are more


substantial. The exploitation rate on Lower Columbia River tule Chinook in Canadian fisheries


averaged about 25% from 2002-2006.
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Recovery Planning

Recovery planning for the lower Columbia River and Willamette Basin is well underway. In


February 2006, NMFS approved an Interim Regional Recovery Plan for the Washington portions


of Lower Columbia Chinook, steelhead, and chum. The Washington plan discussed Lower


Columbia River coho in some detail, but since the ESU was not actually listed at the time the


plan was submitted to NMFS and made available for public comment, the interim plan approval


did not apply to coho. Provisions related to coho are therefore best considered as preliminary.


Since the listing, Washington's Lower Columbia Fish Recovery Board has undertaken additional


work to supplement treatment of coho in its plan, and a full-scale recovery planning effort has


been undertaken in the Oregon portion of the Lower Columbia for Chinook, steelhead, chum,


and coho. When both plans are completed, NMFS will make them available for public review


and comment before finalizing them under the ESA. We expect the plans to be completed by the


state or local groups by the end of 2008, with a federal register notice of availability for public


comment to follow as soon as possible thereafter.


In conducting section 7 consultations, NMFS uses recovery plans as a sourCe of information that


describes, among other things, recovery goals and recommended actions to address limiting


factors. Compliance of an action with a recovery plan (or noncompliance) ~  n o t ~ c # e c t l y  · ..


relevant criterion for assessing jeopardy. However,.recovery plans do P ~ v ! ~ ~  a h , ~  C 9 ~ t e x : t

for evaluating an action and perspective for how ~ v e r y  planners p r e s w n e 4 . ~ e  ~ v i t y  would


be treated. ·· . · ·


The LCFRB's Recovery Plan is predicated on the restoration of healthy natural-origin


populations that provide significant harvest opportunity. The recovery goals are therefore


defined with the presumption that they will provide for sustainable harvest of naturally spawning


populations. The Plan describes a near-term strategy for limiting harvest impacts, and a long-

term strategy for restoring naturally-spawning populations to harvestable levels. The Recovery


Plan describes species-specific actions that are designed to meet the near-term strategy to limit


harvest to a level that will allow for rebuilding to achieve recovery. The Recovery Plan therefore


anticipates that "limited" harvest will occur during the recovery phase. The task remains,


however, to define the specific level of harvest that is consistent with future survival and


recovery. That task is something that is properly considered through the consultation process.


NMFS considered the indirect effect that harvest may have through limitations on marine


derived nutrients. The proposed fisheries will reduce the abundance ofLCR Chinook and LCR


coho returning to spawn in natural production areas. NMFS considered the likelihood that the


reduction in spawning would affect the amount of marine derived nutrients and thus the


subsequent production of fish. Marine derived nutrients were not identified specifically in the


LCRFB Recovery Plan or subbasin plans as a limiting factor for any of the populations in these


ESUs. For many of the populations, the abundance of hatchery fish on the spawning grounds is


high and likely exceeds the need for nutrients. Although there may be an indirect effect to future


production for some populations as a result of the proposed fisheries, NMFS concluded that


those effects are negligible.
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Lower Columbia River Coho


Table 28 includes the available information on exploitation rates of Lower Columbia River coho


in ocean and freshwater fisheries. Previously, Oregon Coast Natural coho were used as a


surrogate for estimating ocean fisheries impacts to Lower Columbia River coho. In 2006, largely


as a consequence of increased attention resulting from its listing, the methods for assessing


harvest in ocean fisheries were changed so that these were more specific to Lower Columbia


River coho.


Until 1993 the exploitation rates in salmon fisheries on Lower Columbia River coho have been


very high, contributing to their decline (Table 28). The combined ocean and inriver exploitation


rates for Lower Columbia River coho averaged 91% through 1983, averaged 69% from 1984-

1993, and decreased to an average of 17% from 1994-2007.


Recovery Planning for Lower Columbia River Coho


The LCFRB Recovery Plan outlines four harvest actions to be taken for Lower Columbia River


coho. These include directions to:


1. evaluate the harve.st matrix d ~ v e l o p e d  by Oregon for Lower Columbia River coho;


2. implement ·markselectiye f i ~ e r i e s  ·in ocean, Columbia River, and tributary fisheries;


3. regulate commetiiiffisheries.iii t h e ~  C o l u m b i ~  River using time, area, and gear


restrictions t o  minimiZe impacts t o  early and late timed natural-origin coho, and;


4. evaluate whether the management strategy designed to protect natural-origin Clackamas


coho provides adequate protection for other late-timed Washington populations as well.
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Table 28. Estimated Ocean (all marine area fisheries) and Inriver Exploitation Rates on Lower

Columbia River Natural Coho, 1970-2007 (TAC 2008) .


· 

Ocean lnriver Total


Exploitation Exploitation Exploitation


Year 

Rate 

1 

Rate 

2 

Rate


1970 65.2% 

28.4% 

93.6%.

1971 82.5% 9.9% 

92.4%


1972 

84.3% 

8.6% 92.9%


1973 

81.9% 

11.2% 

93.1%


1974 

83.5% 

9.2% 92.7%


1975 81.4% 

10.1% 91.5%


1976 89.9% 5.5% 95.4%


1977 88 5.3% 

94.1%


1978 82.5% 7.9% 

90.4%


1979 

79.4% 

9.5% 

88.9%


1980 

73.1% 24.5% 

97.6%


1981 81.1% 

6.8% 

87.9%


1982 61.6% 

20.8% 

82.4%


78.7% 

.3.9% 

.82.6%


. 1984 

31.9% 

27.00A 

58.9%


·1985 

43.2%· 

22.3%. 

6 S ~ S ~

1986 

33.5% 39.7% 

73.2%


1987 59.5% 

19.4% 

78.9%


1988 ·56.4% 

20.3% 

76.7%


1989 55.3% 22.7%


7 t l m  

1990 68.9% 7.5% 76


1991 45.4% 19.1% 64.5%


1992 

l j

8.7% 59.6%


1993 

42. 10.5% 

52.8%


1994 

3.5% 

10.5%

1995 12.0% 0.3% 1


1996 8.0% 4.4% 1


1997 12.0% 1.6% 13.6%


1998 

8.0% 0.2% 8.2%


1999 9.0% 18.5% 

27.5%


2000 7.0% 17.5% 

24.5%


2001 

7.0% 6.4% 

13.4%


2002 

2.1% 14.1%


2003 

14.0% 8.9% 

22.9%


2004 

15.0% 9.3% 

24.3%


2005 

11.0% 6.5% 

17.5%


2006 

6.8% 6.5%


! ~

2007 

11.9% 6.7% 

1


Used Oregon Coast coho as surrogate; for 2006 and 2007 used Lower Columbia River hatchery indicator stocks


~ P F M C 2 0 0 7 )

Used inriver exploitation rates through 2000 from C. LeFleur. WDFW Pers. Com. (March 22, 2007); for 2001-

2005 used inriver exploitation rates on unmarked fish from C. Melcher. ODFW Pers. Com. (April2, 2007)
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Items 1 and 4 are the subject of the ongoing review being done by NMFS in collaboration


with the states of Oregon and Washington. NMFS guidance letters to the Council in


recent years have all described the status of the ongoing review related to Lower


Columbia River coho. A key question remains whether the Clackamas and Sandy


populations that are used as indicators in the harvest matrix are sufficient to represent


other populations in the ESU. In the mean time, NMFS has taken a conservative


approach to implemeQting the matrix by limiting the total harvest impact for all fisheries


to that which would be allowed in the ocean portion of the fishery. As a consequence, in


2006 and 2007, the total exploitation rates were limited to 15% rather than 21.4%, and


20% rather than 29.2%, respectively (Tables 3a-3c). NMFS most recent guidance


indicated that fisheries should be managed conservatively in 2008 and for the foreseeable


future, as they have in the last two years, until outstanding issues related to the matrix are

resolved (Lobn and Mcinnis 2008).


Items 2 and 3 listed above are management actions designed to limit hjuvest of na tura l


origin fish while m axim izing access to harvestable hatchery fish. These management


aetioiJs a n H x ~ i n g  fully inipleJD.ented·subject to the ·constraints defined bythe  overall·


·-limlcs·q_:n exproitaf;ioo. r a t e ~ ~ . - ,  . - ~  - - - - - - ------ - - - - ~ - , -  ·


, , ..... ... ....·- ·-··1--........ ....... \


i>J ' ,  ··

l:Owercolumbia ruverChiiiook -· -· ---- -··


Tables 29, 30, and 31 provide estimates of harVest impacts and their distribution across


fisheries for spring, bright, and tule populations in the Lower Columbia River Chinook


ESU .


Table 29 provides estimates of harvest impacts to Lower Columbia River spring Chinook

populations. Exploitation rates were generally higher prior to the mid 1990's averaging


50% through 1994. Spring Chinook stocks in the Columbia River, including Upper


Willamette River spring Chinook decreased significantly in the mid 1990's, which led to


significant reduction in harvest, particularly inriver. Stock abundance gradually rebuilt,


reaching another peak by the early part of the 2000 decade. Fishery impacts increased


some in response to higher abundance, but by 1999, both Upper Willamette River


Chinook and Lower Columbia River Chinook ESUs had been listed under the ESA. As a


consequence, fishery managers implemented mass-marking programs for hatchery-origin


fish and phased in mark-selective fisheries. Total exploitation rates beginning in 1995


averaged about 27%, although actual exploitation rates on unmarked natural-origin fish


are lower as a consequence of the implementation of mark-selective fisheries inriver.


Those estimates are not immediately available. Fishery impacts reported under the


heading of Columbia River include those that occur in tributary sport fisheries. Tributary


sport fisheries are not included in fisheries covered by the 2008 Agreement. Oregon and


Washington manage their tributary sport fisheries separately subject to provisions of

Fishery Management and Evaluation Plans (FMEPs). These FMEPs were considered for


ESA purposes under limit #4 of the 4(d) Rule (65 FR 42422 July 10, 2000) ([[ref OR and


WAtributary 4ds). Fisheries in tributaries are managed to meet escapement goals. The


effects on Lower Columbia River spring Chinook in mainstem fisheries that occur subject
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to the U.S. v Oregon agreement are constrained by harvest rate limits for upriver spring

Chinook stocks that in most cases may not exceed 2%.

Table 29. Total adult equivalent exploitation rates (catch/catch+ escapement) for


Cowlitz spring Chinook which are used as an example of exploitation rates on Lower

Columbia River spring Chinook populations (Simmons 2008).

I 

Ocean 

Columbia River

Total 

I 

Canada 

Southern US Non-Indian 

Exploitation 

Southeast 

Other

1 

Year Rate Alaska 

WCVI Canada 

PFMC 

PgtSd 

ExpRate 

1980 52% 2% 5% 4% 

17% 

0% 24% 

1981 48% 3% 5% 4% 

17% 

0% 20% 

1982 55% 2% 5% 

3% 15% 

0% 

30% 

1983 57% 

2% 

9% 

5% 

90/o 

0% 32% 

1984 54% 2% 11% 

5% 

= 

4% 

0% 31% 

·1985 

43% 1% 

5% 3% 

8% 

c% 

25% 

I 

1986 52% 

1% 5% 3%

120.4 

00/o 

31% 

1987 45% 

1% 

5% 

3% 

11% = 

i
 0% 

25% 

1988 

49% 

1% 

S%· 

2% 

16% 0% 

26% 

1989 

500/o 

1% 3% 3% 

19% 0% 

25% 

1990 57% 

1% 

5% 

2% 23% 

0% ' 

26% . 

1991 

S4% 

1% 4% 3% 

14% 

0% 32% 

1992 46% 

1% 5% 3% 

190/o 

0% 

190/o 

1993 

48% 1% 5% 3% 

15% 

0% 

25% 

1994 

45% 1% 4% 3% 

3% 

0% 35% 

1995 

100,4, 

1% 2% 1% 

4% 0% 1% 

1996 11% 1% 

0% 

00,4, 

7% 0% 

2% 

1997 16% 1% 1% 2% 5% 

0% 7% 

1998 12% 1% 0% 

2% 

90,4, 

0% 

0% 

1999 38% 1% 1% 1% 15% 0% 

20% 

2000 

38% 

1% 3% 

1% 

9% 

0% 

25% 

2001 

21% 1% 2% 1% 7% 0% 

100.4 

2002 

43% 1% 2% 2% 13% 

0% 

24% 

2003 34% 1% 

3% 2% 13% 0% 16% 

2004 

31% 1% 3% 2% 13% 0% 11% 

2005 

36% 1% 4% 

2% 17% 0% 

11% 

2006 

34% 1% 4% 

. 

3% 16% 0% 11% 

Table 30 provides estimates of harvest estimates to the North Fork Lewis bright Chinook

population. Exploitation rates were generally higher through 1989 (averaging 56%),

declining during the decade of the 1990s (averaging 36%), and increased slightly since

2000 (averaging 38%).
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0%
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0%


0%


0%


0%


00.4


0%


0%


00.4


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%
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Table 30. Total adult equivalent exploitation rate (catch/catch+ escapement) for North

Fork Lewis bright Chinook population (Simmons 2008).

I 

Ocea n 

Co l u m bia  River

I 

To t a l 

Ca na da  

So u thern US 

No n- 

explo i t a t i o n 

So u thea s t India n 

i Yea r 

ra te Al a s ka  

WCVI Other Canada 

PFMC 

PgtSd Exp Ra te 

1979 64% 9% 8% 6% 

90/o 

2% 29% 

1980 68% 

11% 8% 

7% 8% 

2% 33% 

1981 

39% 11% 6% 6% 

6% 

2% 7% 

1982 43% 9% 

6% 

6% 8% 

2% 12% 

1983 42% 

10% 11% 6% 

4% 3% 8% 

1984 

58% 

100/o 

15% 7% 

2% 

2% 

22% 

1985 54% 6% 7% 6% 

S% 

3% 27% 

1986 

64% 5% 8% 6% 

6% 4% 35% 

1987 65% 5% 8% S% 

I 5% 

3% 

39% 

1988 68% 6% 

100/o 

5% 7% 

..:_3% 

38% 

1989 44% 

7% 3% 

4% 

4% 1% 24%


1990 38% 8% 

6% 

.4%' 

7% 2% 12%


1991 

570/o 

7% - 

S % . 

S% S% 

2% 

33%


1992. 

. S?Oio 

7% 

'9% 

6% 

?0/o 

3% 

25% ..


1993 51% 7% 6% 

4% 

?0/o 

3% 

25%


1994 38% 

?0/o 

Il% 

9% 1% 

3% 

7%


1995 36% 7% 

3% 

20/o 

1% 1% lZ'Io

1996. 

16% 

7% 0% 0% 

2% 

2% 3%


1997 25% 11% 

2% 

3% 

2% 2% 7%


1998 23% 

11% 0% 

2% 1% 

1% 8%


1999 

19% 

6% .· 

1% 

2% 7% 

2% 

00/o


2000 24% 6% 

5% 1% 

5% 

2% S%


2001 31% 

7% 4% 1% 

6% 3% 

11%


2002 

41% 

90/o 

3% 3% 

7% 3% 15%


2003 

SO% 

11% 

3% 

4% 5% 

2% 24%


2004 

400/o 

90/o 

2% 2% 

~  

1% 22%


2005 

50% 8% 

6% 5%


3% 20%


2006 32%


10% 2% 3% 1% 

13%

0 

Table 31 provides estimates of harvest impacts for tule Chinook populations based on an

aggregate of coded wire tag indicator stocks. Exploitation rates were generally higher

through 1993 (averaging 69%), lower through 1999 (averaging 34%), then increasing

since 2000 (averaging 49%). From 2002 to 2006 fisheries were managed subject to a


49% exploitation rate limit. Total exploitation rates have been higher in some years but

have averaged 49% from 2002 to 2006 (Table 31 ).


60

India n

Exp

Ra te

0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


00/o


00/o


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0%


0% 

i


AR057470



Table 31. Total adult equivalent exploitation rates (catch/catch+ escapement) for Lower

Columbia River natural-origin tule populations (Simmons 2008).

Ocean 

Columbia River


Total 

SEAK Canada

I PFMC 

· · · - ~ - · · · T ; · · - · -

. Exp. Exp. 

Exp. 

Pgt Snd Non-Treaty . Treaty Exp.

Year 

1 Rate Rate 

· Rate 

Exp. Rate 

Exp. Rate 

Exp. Rate 

i Rate

1983 69% 4% 34% 21% 3% 

7% 

0%


1984 70% 

4% 

40% 

6% 

3% 16% 

1%


1985 66% 4% 35% 16% 3% 9% 

0%


1986 

82% 3% 38% 

15% 4% 

22% 

0%


1987 82% 

2% 

27% 

20% 

4% 28% 0%


1988 81% 

3% 

25% 

15% 

2% 36% 0%


1989 59% 4% 19010 10% 3% 

-

23% 

0%


. 

1990 

60% 4% 

26% 

19010 

3% 9% 0%


1991 63% 

3% 28% 

15% 

4% 

12% 0%


1992 

65% 3% 

3 1 ~  

21% 

.. 

4% 

8% 0%


1993 

61% 3% 27% 18% 

3% 

9010 

0%


1994 

33% 

4% 

·26% 

2% 

1% 0% 0%


1995 36% 4% 21% 

6% 

2% 3% 1%


1996 

26% 

3% 4% 

7% 

1% 90/o 0%


1997 35% 

5% 

12% 7% 

2% 

10% 

0%


i 1998 

33% 

4% 

13% 

6% 

0% 

9% 

0%


1999 42% 3% 

10% 13% 

0% 

15% 

0%


2000 48% 4% 

23% 9% 0% 13% 

0%


2001 51% 

2% 29% 12% 0% 7% 0%


2002 51% 

3% 24% 

14% 0% 9% 

0%


2003 47% 

4% 21% 

10% 0010 12% 0%


2004 

45% 

4% 

25% 9% 0% 7% 0%


2005 51% 

4% 

28% 

11% 0% 7% 0%


2006 

51% 4% 

28% 

12% 

0% 7% 0%
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Recovery Planning fo r Lower Columbia River Chinook

The LCFRB Recovery Plan specifies nine actions to be taken for Lower Columbia River


Chinook. These include directions to:


1. review the 49% RER used for managing tule Chinook and analyze other


populations to determine applicability of the Coweeman-based RER as an


indicator for other populations in the ESU;


2. consider the use of a sliding scale for managing tule Chinook based on indicators


of abundance and marine survival;


3. periodically review harvest targets for fall Chinook to.assure that harvest


objectives are synchronized with habitat productivity and capacity;


4. develop a collaborative forum among managers to consider how harvest impacts


will be shared between ocean and river fisheries,-and treaty and non-treaty fishers;


5. review management tools to assure impacts to fall Chinook remain within agreed


limits;


6. manage ocean and inriver fisheries to meet the escapement g o ~  for North Fork


Lewis River Chinook;


7. develop better management tools for inseason.monitoring of stock specific ·


impacts of fa l l Chinook in Columbia River fisheries; :e.· " " · ~  ·


. 8. develop a·baSin wide,marking plan forbatcherytule Chinook;·: , . .


9. addreSs tecbiucal and policy 

1

issue8 rebited t o  mass marking of tule Chinook and


develop programs to monitor recoveries. ·


Most of these actions either have been or are being implemented. Items 1and 3 call for a


review of the RER objectives, and inclusion of other populations in the analysis. The ad


hoc Work Group reviewed the Coweeman RER and added two more populations to the


mix. The idea of using a sliding.scale (item 2) to manage tule Chinook has not been


pursued in detail, but may be forthcoming after consideration of more population specific


criteria. A forum for managing fall Chinook (item 4) has developed by necessity in


recent years through the Council and North of Falcon preseason planning processes.


Item 5 calls for a review of management practices to assure harvest impacts remain


within prescribed limits. The Northwest Fisheries Science Center previously conducted


such reviews (Kope 2005, 2006, 2007). The Council and ad hoc Work Group continued


to focus on the problem in 2007 and 2008. The Council approved a newly developed


indicator stock for Lower Columbia River natural-origin tule Chinook for use in


preseason modeling. The Work Group also developed a harvest indicator stock based on


a composite of CWT groups that is compatible with that used by the Council (LCTCWG


2008). The Council made necessary adjustments in their assessment procedures.


Fisheries have been managed routinely to meet the escapement goal for the North Fork


Lewis, although there was a shortfall in 2007 as described in the status section (item 6).


Further review of inseason management procedures for Columbia River fisheries may


still be in order, although we are not aware of any particular problems with existing


methods (item 7). Hatchery managers have already implemented a mass marking


program for all tule Chinook programs in the basin (item 8), although further work is
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likely needed on related policy and technical details (item 9). So actions recommended


by the Recovery Plan have, for the most part, been implemented, although there is still


work to be done to define the specific level ofharvest that is consistent with survival and


recovery.


The Lower Columbia River Chinook ESU is more complex than many in that it


incorporates three distinct life history types. In addition to defining and accounting for


the population structure and geographical strata, it is also necessary to consider the status


and effects of the action of spring, bright, and tule life history types. The LCFRB


Recovery Plan defines the population structure of the ESU, and recommends a tentative


recovery scenario that associates each population with a target viability level (Table 17).


The Plan also provides preliminary recommendations for minimum viability abundance


goals. As described above, additional recovery planning activities are ongoing including


Oregon's effort to finalize recovery criteria for Oregon-side populations. Some of the


details in the current Plan may change. For example, the HSRG has recommended


changes in the target viability levels for some populations under the re<?Overy scenario


(HSRG 2007).


3.2.5 Natural Conditions 

i '


Natural changes in the freshwater and marine environments play a.major role in salmonid


abundance; ·Recent evidence suggests tha t marine survival among salmonids fluctuates in

response to 20- to 30-year cycles of climatic conditions and ocean productivity (Hare et

al. 1999). This phenomenon has been referred to as the Pacific Decadal Oscillation; this


has also been referred to as the Bidecadal Oscillation (Mantua et al. 1997). The variation


in ocean conditions has been an important contributor to the decline of many stocks. I t  is


apparent that ocean conditions that affect the productivity of Pacific Northwest salmon


populations have been in a low p}}ase of the cycle for some time (Mantua, 2007).


However, recent information suggests tha t ocean conditions may have undergone a


substantive change beginning in 1999 as indicated by cooler ocean temperatures, changes


in species composition of zooplankton, fewer pelagic predators such as hake and


mackerel, and the increased abundance of bait fish (personal communication with Bob


Emmett, Research Scientist, NMFS, June 7, 2001). Many salmon stocks in the Columbia


Basin and along the west coast have shown substantial increases in abundance, in some


cases to record levels in recent years. Although there were several years of apparently


favorable ocean conditions in the earlier part of the decade, for many stocks there has


been a general pattern of decline over the last few years. Escapements in 2007 were low


for many stocks, particularly for those coming from coastal areas off Oregon and


California. The declines are likely related to poor ocean conditions (MacFarlane et.al.


2008, V aransi and Bartoo 2008).


The effect of improving ocean conditions is discussed in the proposed listing notice for


Lower Columbia River coho and Chinook ESUs (69 FR 33102, June 14, 2004). In


summary, the Federal Register notice cautions that even under the most optimistic


scenario, increases in abundance might be only temporary and could mask a failure to


address underlying factors for decline. The real conservation concern for West Coast


salmon is not how they perform during periods of high marine survival, but how
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prolonged periods of poor marine survival affect the VSP parameters of abundance,


growth rate, spatial structure, and diversity. I t  is reasonable to assume that salmon


populations have persisted over time, under pristine conditions through many such cycles


in the past. Less certain is how the populations will fare in periods of poor ocean survival


when their freshwater, estuary, and nearshore marine habitats are degraded. Down turns


in survival in the last few years suggest the need for continued scrutiny of affected


populations


For Lower Columbia River coho, the variability in marine survival is indicated by the


return rate of hatchery jacks per smolt released. Marine survival for coho was very low


during the decade of the 1990s, but has been generally higher for the last 8-10 years


(Figure 14). Marine survival for the 2005 brood year of Lower Columbia River coho


which is indicative of expected returns in 2008, was categorized as Extremely Low


(PFMC 2008c; Table ID-9).


Figure 14. The marine survival rate for hatchery smolts for Oregon Production


Index stocks FMC 2008c; Table ill-9 . ~

I ~  ~  i I I I ~  ~  i ~  I I i ~  ~  I ~

Bro o dY ea r

Marine survival for Lower Columbia River Chinook stocks is indicated by estimates of

brood year specific returns per spawner. The Chinook brood year survival rates need to


be lagged forward appropriately to be compared to those of coho (note that the time


series for coho is shorter than for Chinook). The general pattern of survival is similar,


with a decade of relative low survival rated beginning with brood year 1987 or so,


followed by several years of higher survival rates (Figure 15).


Salmon are exposed to high rates of natural predation, particularly during freshwater


rearing and migration stages. Ocean predation may also contribute to substantial natural


mortality, although it is not known to what degree. In general, salmonids are prey for


pelagic fishes, birds, and marine mammals, including harbor seals, sea lions, and killer


whales. There have been recent concerns that the rebound of seal and sea lion
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populations - following their protection under the Marine Mammal Protection Act of

1972 - has caused a substantial number of salmonid deaths.


Figure 15. Recruits per spawner by brood year for Coweeman tule Chinook.
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3.3 Environmental Baseline


The following environmental baseline section refers to the historical and current effects


under the environmental baseline. However, by definition, the proposed action is not part


of the environmental baseline, therefore no future PFMC or U.S. Fraser Panel harvest


effects on coho are assumed or implied in the baseline.


Environmental baselines for biolbgical opinions are defined by regulation at 50 CPR


402.02, which states that an environmental baseline is the physical result of all past and


present state, Federal, and private activities in the action area affecting the listed species,


along with the anticipated impacts of all proposed Federal projects unrelated to the


proposed action, in the action area (that have already undergone formal or early section 7


consultation). By examining those individual effects of activities in the action area,


together with the effects described in the previous section, it is possible to describe the


species' status in the action area at the time that the actions that are the subject of this


opinion are proposed.


As described in section 1.2, the action area comprises the offshore and near shore marine


areas in the EEZ, and the the coastal and inland marine waters of the states of

Washington, Oregon and California which may be indirectly affected by the federal


action, and the Strait of Juan de Fuca and San Juan Islands (Figure 1 ). The discussion of

activities under the environmental baseline that affect the Lower Columbia River coho


and Lower Columbia River Chinook ESUs focus on salmon and groundfish fisheries in

the action area. We are not aware of other activities in the action area that have


significant effects on the ESUs in question.


The impacts considered in this and the following sections include the estimated fishing-

related mortality associated with direct, indirect, and inter-related and inter-dependent


65


AR057475



effects of the action. For example, fishing activities may result in non-lethal (harassment,


pursue, etc) take associated with the operation of certain gear types or fishing methods,


e.g., effects on fish behavior. However, these effects are unknown and unquantifiable at


this time.


3.3.1 Groundfish Fisheries

NMFS recently concluded a supplemental biological opinion regarding the PFMC


Groundfish Fish Management Plan with particular attention to both the whiting fishery


and limited entry trawl fisheries (NMFS 2006b ). The total bycatch of all coho in the


whiting fishery has averaged 250 fish per year coast-wide since 1991. The bycatch of

coho in the limited entry trawl fishery averaged 40 fish per year from 2002-2004. Given


the scope of the groundfish fisheries in the action area, catch infonnation actually


indicates that coho bycatch is a rare event. Individual coho from the Lower Columbia


River ESU may be caught on occasion as bycatch in the groundfish fisheries, but the


overall impact on the ESU is considered negligible.


- "

The bycatch of all Chinook in the whiting fishery has averaged 7,075 nsh coast-wide


since 1991. The bycatch of Chinook in the limited entry trawl: fishery averaged 11,320


fis h annually from 2002-2004. Of the listed Chinook ESUs, NMFS.(;Qg.clll4e6 tmrt·four


(Snake River fall Chinook, Lower Columbia River Chinook, Upper,W..Uamette Chinook,


and Puget Sound Chinook) were the ones most likely to be subject tQ  measurable


impacts. Qualitative characterizati9n of these ESU-specific impacts ranged from rare to

exploitation rates that ranged from a "small fraction of 1% per year, to "less than 1% per


year" depending on the ESU or populations being considered. The bycatch of Chinook in


the groundfish fisheries compares to the hundreds of thousands, sometimes exceeding a


million, Chinook caught in salmon fisheries off the west coast each year (PFMC 2007).


Impacts in the groundfish fisheries are not zero, but are relatively small.


3.3.2 U.S. Fraser Panel Fisheries

The catch of Lower Columbia River coho in Puget Sound fisheries is generally quite low.


Tribal and non-tribal Puget Sound salmon fisheries have accounted for less than one


percent on average of the fishery-related mortality of the Lower Columbia River coho


salmon ESU (range= 0.1% to 2.2%)(personal communication with Larrie Lavoy,


WDFW, Salmon Policy Analyst, March 21, 2005; PFMC 2001; PFMC 2002; PFMC


2003b; PFMC 2004). Impacts in U.S. Fraser Panel Fisheries would be lower since they


are a subset of Puget Sound fisheries. Exploitation rates for the Lower Columbia River


coho salmon ESU have averaged 0.2 percent historically (range 0.0% to 0.3%) and 0.1


percent since 2001 (range= 0.1% to 0.2%).


The exploitation rate ofLower Columbia River tule Chinook in Puget Sound fisheries is


also low, averaging less than 0.5%, both over the long term, and in recent years. Fraser


fisheries are again, a subset of those that occur in Puget Sound so impacts in Fraser Panel


fisheries would be even lower.
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3.3.3 PFMC Salmon Fisheries

PFMC fisheries have generally accounted for about 60% of the Lower Columbia River


coho harvest mortality since 1994 when harvest of coho was reduced. Exploitation rates


for ocean fisheries averaged 80% from 1970-1983, 49% from 1984-1993, and 10% from


1994-2007 (Table 28). Estimates ofexploitation rates are higher since 2002, and are


based on preseason model estimates.


The harvest impacts to Lower Columbia River spring Chinook populations in PFMC and


Fraser Panel fisheries have been relatively consistent, and averaged about 10% since


1994 (Table 29). The harvest impacts to Lower Columbia River bright populations in


these fisheries have generally been less than 10% averaging less than 5% since 1979


(Table 30). For Lower Columbia River tule Chinook, PFMC and Fraser fisheries have


generally accounted for about 35% of the total harvest mortality. Exploitation rates in


PFMC fisheries averaged 16% from 1983-1993 and 9% since 1994 (Table 31).


3.4 Summary ::-

In conclusion, given all the factors for decline-even taking into account the corrective


measures that have been implemented-it is still clear tha t biological requirements for


·Lower Columbia river ooho ana Lower Columbia River Chinook are currently.not being


met: _/Tiiere· fs·:& ome'"indication ·the Lower Columbia River coho:ESU may be responding


favorably t6 improved nati11'a1 conditions and actions taken to reduce human-induced


mortality. :However, the survival ~ d  recovery of the species depends on their ability to


also persist through periods of low ocean survival. Thus circumstances are such that


t h ~ r e  must be a continued improvement in the environmental conditions (over those


currently included under the environmental baseline and outside the action area but


greatly affecting the ESUs ). Any further degradation of the environmental conditions


could have a large impact b e c a ~  the ESUs are already at risk. In addition, efforts to


minimize impacts caused by dams, harvest, hatchery operations, and habitat degradation


must continue. Since 1994, postseason estimates of harvest related mortality for Lower


Columbia River coho have averaged 10% in the PFMC and U.S. Fraser Panel fisheries.


Since 1994, the exploitation rate of Lower Columbia River tule Chinook in the action


area has averaged about 9%. The bycatch of Lower Columbia River coho and Lower


Columbia River Chinook in PFMC area groundfish fisheries are comparatively much


lower.


4.0 EFFECfS OF THE ACTION

The purpose ofthis section is to identify and evaluate the effects of the proposed PFMC


and U.S. Fraser Panel Fisheries on listed Lower Columbia River coho and Lower


Columbia River Chinook. The methods NMFS uses for evaluating effects are discussed


first, followed by discussions of the effects of the proposed fisheries on the two ESUs.


4.1 Factors to Be Considered

Fisheries may affect salmonid ESUs in several ways which have bearing on the


likelihood of continued survival and recovery of the species. Immediate mortality effects


accrue from the capture, by hook or net, and subsequent retention of individual fish -

those effects are considered explicitly in this opinion. In addition, mortalities may occur
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to any fish which is caught and released alive. This is important to consider in the review


of fishery management actions, as catch-and-release mortalities primarily result from


implementation of management regulations designed to reduce mortalities to listed fish


through live release.


The catch-and-release mortality rate varies for different gear types, different species, and


different fishing conditions, and those values are often not well known. Catch-and-

release mortality rates have been estimated from available data and applied by the PFMC


Salmon Technical Team (STT) and co-managers in the calculation ofimpacts to listed


fish evaluated in this consultation.· The STT applies a 7.0 to 26.0 percent incidental


mortality rate to both Chinook and coho caught and released during recreational fishing


and ocean troll activities in PFMC Fisheries depending on the area caught and the age of

the fish. Mortality rates ranging from 10 to 45 percent are applied to both Chinook and


coho caught and released during purse seine or other commercial net fisheries inside


Puget Sound, including Fraser Panel area fisheries


. -

· The STT also applies an incidental mortality rate to Chinook and cohothat encounter the 

gear butdrop off the gear before they can be handled by the fishermen. This drop offor

'other' moitality is estimated as.5 perCent of total encounters·for commercial troll and ...


recreational'gear, and from 1.0 t o  3;0 percent for gillnet, setnet,.and reefnetgear (MBW7


2006). · Estiinates ofeatch-and-release mortality are combined with landed catch


estimates when reporting t h e · e ~  total mortality, and so are also specifically


accounted for in this biological opinion.


NMFS' Guidance Letter to PFMC provided several observations that are relevant to this


consultation (Lohn and Mcinnis 2008), particularly the relationship between ocean and


inriver fisheries. Lower ColumQia River coho and Lower Columbia River Chinook are


caught in ocean fisheries. These species are also caught in the Columbia River, primarily


in state managed commercial and recreational fisheries in areas below Bonneville Dam.


The inriver fisheries are currently managed subject to the terms of the 2005-2007 Interim


Management Agreement between the U.S. v. Oregon parties. The 2005 Interim


Agreement and the associated biological opinion were recently extended by the parties


through May 8, 2008 (Lohn 2008). The U.S v. Oregon parties are expected to complete a


new successor agreement by May 8. This section 7 consultation applies specifically to


PFMC area and Fraser Panel Fisheries. Fisheries in the Columbia River will not begin to


catch Lower Columbia River coho or Lower Columbia River Chinook until at least .


August as the fish begin to return to spawn.


The 2008-2017 U.S v. Oregon Agreement would succeed the 2005 Interim Agreement


and includes provisions related to fall season fisheries and their affect on Lower


Columbia River Chinook and coho. In brief, the U.S v. Oregon fisheries would be


subject to the same total harvest limits for Lower Columbia River Chinook and coho that


are being considered in this consultation. Allocation of harvest between ocean and


inriver fisheries can occur, but both are subject to the same overall limit. Because this


consultation on PFMC and Fraser fisheries will be completed first, it is the primary


vehicle for analyzing the overall effect of harvest for these ESUs.
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4.1.1 Lower Columbia River Coho


NMFS' consideration of the effects of harvest on Lower Columbia River coho and how


they should be managed over the long term remains a work in progress. Since ESA listing


in 2005, the states of Oregon and Washington have been working with NMFS to develop


and evaluate a management plan for Lower Columbia River coho that can be used as the


basis for their long-term management. The states of Oregon and Washington have


focused on use of a harvest matrix for Lower Columbia River coho developed by Oregon


following their listing under Oregon's State ESA. Under the matrix the allowable


harvest in a given year depends on indicators of marine survival and brood year


escapement. Oregon's matrix has both ocean and inriver components which can be


combined to defme a total exploitation rate limit for all ocean and inriver fisheries.


Generally speaking, NMFS supports use of management planning tools that allows


harvest to vary depending on the year-specific circumstances. Conceptually, we think


Oregon's approach is a good one. Unfortunately, we do not yet have a quantitative


assessment of the effects of the harvest proposal that we can rely on. Beamesderfer


(2007) provided a:quantitative risk assessment of Oregon's harvest ma!rlx that included


both the ocean and inriver components. The analysis concluded that t1le matrix is

adequate to protect the majority of Lower ColumbiaRiver .eoho populations. The


Northwest Science Center subsequently reviewed thC? a n a l y ~ ~ ~ a n 4  e x p r e s s , e d . ~ a t i o n s

abOUt some·of the methods :Bnd underlying assumptions and indicated . ~ t  tlte. . .·


conclusions were not well sU.pported (McEJhariey 2007 ). The nextstep wil l be to redo


the risk a.sSessment while addressing the Science Center's comments. ·Absent a more


complete quantitative assessment, our determination must rely on more qualitative


considerations.


The harvest matrix being considered for management for Lower Columbia River coho is


nearly identical to the one being used for Oregon Coast coho. NMFS reviewed the


harvest matrix as applied to Oregon Coast coho through a section 7 consultation and


concluded that it was consistent with the no jeopardy requirements for survival and


recovery (NMFS 1999a). NMFS needs to complete the analysis of the matrix as it

applies to Lower Columbia River coho and the particular circumstances for this species.


But our experience with Oregon Coast coho provides an example and further perspective,


qualitative though it may be, regarding the adequacy of the matrix as applied to Lower


Columbia River coho.


For the last two years, NMFS has taken a more conservative approach for Lower


Columbia River coho because of unresolved issues related to application of the matrix.


NMFS has relied on the matrix, but limited the total harvest impact rate to that allowed


for ocean fisheries through its guidance to the Council. Given the particular


circumstances regarding marine survival and escapement, the allowable exploitation rates


in 2006 and 2007 were 15% ·and 20%, respectively.


The matrix is currently keyed to the status of Clackamas and Sandy populations.


However, it remains unclear whether reliance on these two indicators is adequately


protective of other populations in the ESU. The state of Oregon is currently engaged in


recovery planning for all listed species in the lower Columbia River, and Washington is
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updating their interim Recovery Plan to address coho. NMFS expects that the necessary


planning can be completed this year. Through recovery planning we expect the states


will identify recovery objectives for all populations, and identify those populations that


will be prioritized for high viability. Once completed, the information can then be used


to refine the matrix to ensure that it addresses the needs of priority populations in


particular and all populations in generaL NMFS also thinks that it is appropriate to


review the information related to seeding capacity that sets the abundance criteria in the


matrix for each population. Until these issues are resolved and we can revisit details of

the current matrix, NMFS indicated in its Guidance to the Council for 2008 that they


would continue t o  apply the matrix as we have in recent years. NMFS will apply the


matrix, in 2008 and for the foreseeable future, but limit the total harvest in Council and


inriver fisheries to that specified in the ocean portion of the harvest matrix (Tables 3a).


In  2008, the total allowable exploitation rate for the specified fisheries is 8%. In future


years, the allowable exploitation'rate may vary, but will be set using the matrix and


applicable brood year escapement and marine survival indicators.


4.1.2 Lower Columbia River Chinook

Before deScribiJi8 t i t ~  effects of the proposed fisherieS on Lower COlumbia River


Chiitook, ifwiJ.l'oe' u8eful t o  Pfovide ~ e  baCkgroUJ1d on t w c i s i l b j e c t s ~ ; F i m ,  to··


understand the context for the current conStiltatiOii, ifis n e c e s s a r y · t O ~ a e s c n b e  l i ~ w  '' '


information has evolved in recent years and the status of developing information that is


relevant to this consultation. It is ~ s o  ar)propriate to describe-how arid-Why we" anticipate


circumstances to continue to evolve over the next few years. Second, it is important that


we provide some background regarding the analytical methods that are used, at least in


part, for analyzing the effects of the proposed action.


Status of Developing Information Related to Harvest and Hatchery Reform


As indicated above, the Lower Columbia River Chinook ESU includes spring-run and


fall-run "bright" and ''tule" life history types. Although we consider spring and bright


populations in this consultation, the focus is on our ongoing consideration of

management for tule fall Chinook.


Lower Columbia River Chinook were first listed in 1999. As is often the case with a new


listing, the kind of information that one would like to have for a section 7 consultation is


limited. For example, information about the population structure of the ESU, the status


of each of the populations, recovery objectives, and the relative effects of different


limiting factors is often incomplete. NMFS is nonetheless required to conduct section 7


consultation on proposed actions based on best available information. Early


consultations on a newly listed species are therefore often for one year, or short duration


at least, to provide time to develop the information needed to consider a more


programmatic action that would extend longer in time. The circumstances related to


Lower Columbia River coho described elsewhere in this opinion provide a good example


of this sort of sequenced and developmental approach.
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When Lower Columbia River Chinook were first listed in 1999, NMFS applied the


recently developed VRAP and RER method described below for analyzing effects of

harvest actions on the Coweeman population as part of an opinion on the Pacific Salmon


Treaty (NMFS l999b). The Coweeman population was used as an index stock to


represent fishery effects on all tule populations in the ESU. Coweeman was chosen


because it was one of the few tule natural-origin populations in the ESU that was not


greatly influenced by hatchery strays, and because the necessary data was readily


available. The initial estimate of the rebuilding exploitation rate (RER) for Coweeman


was 65%. This RER was used for consultation purposed until 2001. In 2002, NMFS


updated and reanalyzed the data and revised the RER to 49%. The 49% RER was used as


a consultation standard for 5 years through 2006 .


.

In the meantime, better information regarding the status and structure of the ESU has


been developed, most notably by the WLC TRT and through recovery planning by the


LCFRB. By 2006 it was apparent that there was enough new information on the


population structure of the ESU, which populations were considered priority population


of the ESU, and critical and viable criteria that could be used for assesSing population


status to warrant another review. The YRAP, procedure itself calls for periodic r e ~ e w  of

the data and r ~ u J ~ g  t p . e . t r l c s ~  ~  p ~ 9 ~ ~  for, ~ ~ . t h e  data n ~ s s & l y  fot ana]yzing


additional tule p o p $ t i o ~ .  ~   ~ o ~ p ~ v . c " f L .  , : . · · · . . .  ~  . ·


, . · t : ~ _ . ,  · · · . " " ! ~ · ~ : · !  . . .  · · ~ · , · , · .  , ( · · .  ~ : r · . · f ~ · : - i '  . . . . . .  ~  .: .  . ·- - : : -

In  the 2006 Guidance J4ter to the Council, N.MFS jndicated.their intention to review the


49% standard understanding that this would take some time (Lohn and Mcinnis 2006).


The LCFRB Recovery Plan had also called for a review of the 49% stimdard and the


associated effects of fishing on other Lower Columbia River tule populations. In


response, NMFS organized an ad hoc Work Group that included staff from the Northwest


Fisheries Science Center and W ~ h i n g t o n  Department ofFish and Wildlife (hereafter


''the Work Group''). The Work Group worked on the project for several months. By


February 2007, NMFS was again required to provide its guidance to the Council for


2007. Although there was more work to do, the Work Group had made significant


progress. Results from the first phase of the analysis provided the basis for the 2007


guidance to the Council and NMFS consultation on the 2007 inriver fisheries (Lohn and


Mcinnis 2007).


One thing that became apparent during the review was that it is difficult to evaluate


populations whose natural escapement consists largely of stray hatchery fish, such as the


Kalama, Washougal, and Lower Cowlitz populations. In particular, estimates of natural


productivity in these populations are often very low, and it is not always clear if these


estimates reflect the state of the natural population or are biased downward due to the


large number of hatchery strays. The Work Group analyzed all populations for which i t

could obtain data, but because of uncertainty in how to evaluate harvest effects on


hatchery dominated populations, the Work Group focused much of its attention on tule


populations in the Coweeman, East Fork Lewis, and Grays rivers, all of which have


relatively little hatchery influence and recently updated escapement data. These


populations are also designated as primary populations in the LCFRB's recovery plan and


are thus prioritized for high viability. The Work Group focused on developing rebuilding
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exploitation rates for the three populations based on the method used previously to


calculate the 49% exploitation rate used for the Coweeman. The Work Group also made


use of several recovery planning documents and analyses that have become available


since 2002, including the LCFRB's Recovery Plan and several WLC TRT reports on


population viability. In particular, in addition to estimating RERs, the team also


considered the viability assessment methods developed by the WLC TRT to evaluate the


effects of alternative exploitation rates on population viability. Based on the available


information, NMFS specified a total exploitation rate limit of 42% which was used for


consultation purposes for the 2007 PFMC and inriver fisheries (NMFS 2007a, NMFS


2007d).


After the 2007 consultations, the Work Group continued their analysis to address


outstanding issues. The Work Group finalized a report in October 2007 that summarized


their findings from the fi rs t phase of the analysis, and provided some additional


information that was not available in February when NMFS provided its guidance for the


2007 season (Ford et al. 2 0 0 7 ) ~  Since the February report the Work Group has


incorporated a marine survival covariate into the spawner recruit analysis. Use of the


marine survival jndicators improved the fit of the models. The Work Group also


~ ~ ~ ~ ~ a  ' 4 e ~ : ~ n : t P 9 ~ t e  balvest. f n d i ~ r  stoCk that'included seven coded wire tag

group$;.:)Ii t h l p r e v , i o u s ' a n ~ y s i s , . ' o n e  ~ g ·  group ' W a s ~  to'anatyze tb.e eoweeman · .


popw#tioD, anlttmee\vere·usea for ailalysis of the LewiS and Grays.· The Work Group ·


deteinilited thai the composite stoCk would better represent the distribution and thus

harVest impaCts oftule populations in the ESU. The change was also' designed to


improve the compatibility between the RER estimates and the FRAM model used by the


Council for management planning. The results of this more recent analysis are reported


in an Addendum to the October 2007 report (LCTCWG 2008).


In the meantime, the states of Oregon and Washington and other co-managers had


initiated a substantial review of hatchery management practices through the Hatchery


Scientific Review Group (HSRG). The HSRG was established and funded by Congress


to provide an independent review of current hatchery programs inthe  Columbia River


Basin. Recent developments related to the HSRG review, and implementation of

recommendations resulting from that review, are discussed in more detail in section 2.2.3.


Briefly here, recall that NMFS articulated in its 2007 Guidance Letter increased focus on

integrating its harvest rate analysis with other efforts to rebuild and recover tule


populations (Lohn and Mcinnis 2007). With regard to hatchery production, NMFS


highlighted a choice in the Guidance Letter framed by the results of the HSRG report that


emphasized the need to reduce the effect of hatchery-origin fish on natural-spawning


populations. The two general options for addressing the problem were to either


substantially reduce or eliminate existing hatchery programs, or to reprogram existing


production to reduce straying, increase the ability of fisheries to differentially harvest


hatchery fish, and install a system of weirs in key locations that can be used to manage


the interactions between hatchery and natural-origin fish. In either case, it remains clear


that hatchery programs and the fisheries they support must change significantly over the


next several years. In response, the states have considered the HSRG recommendations,
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the LCSRP and other information, and have developed a comprehensive and integrated


hatchery and harvest reform program (Anderson and Bowles 2008).


In reviewing the effects of the proposed action, it is important to consider the results of

the ongoing research and progress on reforms. In this opinion, we focus on the effects of

the fisheries in 2008. This short term perspective allows us to continue to assess progress


in implementing the reforms. It also recognizes that the reforms and resulting benefits


will accrue over the next several years. It  has taken decades for the populations to


decline to their current status and will take years for them to recover. A successful


recovery strategy will require steady progress and patience. In this case, we must ensure


that the near term risks associated with an orderly implementation of harvest and


hatchery reforms are small, and that there is a high likelihood of recovery associated with


the. overall recovery strategy.


Analytical Methods and Results


Viability Risk Assessment Procedure


NMFS analyzes the effeclS o f h m ; v e ~  actions on popuiation5 ~ i n g  q ~ t i , t ¢ v e  ~ y s e s

where possible ancJ more qualitative eonsiqerations ~   ~ ~ - .  'fhe YJ.a.Qle ~  

AssessmentProcedure (VRAP) is  an example o( a quantitative rfsk a s s e 8 s m e n t . w ~ o o

that was d ~ v e l o p e d  by NMFS, and applied so fa r primarily for,arialyzlng h a r v e s ( ~ p a c t s

on Puget Sound and Lower Columbia River tule Chinook. 'VRAP provides estbitates of

population-specific exploitation rates (called Rebuilding Exploitation Rates or RERs) that


are designed to be consistent with ESA-related survival and recovery requirements.


Proposed fisheries are then evaluated, in part, by comparing the RERs to rates that can be


anticipated as a result of the prop<;>sed harvest plan. Where impacts of the proposed plan


are less than or equal to the RERs, NMFS considers the harvest plan to present a low risk


to that population. (The context and basis ofNMFS' conclusions related to RERs is


discussed i n more detail below.) The results of this comparison, together with more


qualitative considerations for populations where RERs cannot be calculated, are then


used i n making the jeopardy determination for the ESU as a whole. A brief summary of

VRAP and how it is used to estimate an RER is provided below. For a more detailed


explanation see NMFS (2000d) and NMFS (2004b ).


The Viable Risk Assessment Procedure:


);> quantifies the risk to survival and recovery of individual populations,


);> accounts for total fishing mortality throughout the migratory range of the ESU,


);> explicitly incorporates management, data, and environmental uncertainty, and


);> isolates the effect ofharvest from mortality that occurs in the habitat and hatchery


sectors.


The result of applying the VRAP to an individual population is an RER which is the


highest allowable ("ceiling") exploitation rate that satisfies specified risk criteria related.


to survival and recovery. Calculation ofRERs depend on the selection of two
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abundance-related reference points (referred to as critical and upper escapement


thresholds (CET and UET)), and two risk criteria that define the probability that a


population will fall below the CET and exceed the UET. Considerations for selecting the


risk criteria and thresholds are discussed briefly here and in more detail in NMFS 2000d.


The selection of risk criteria for analytical purposes is essentially a policy decision. For


jeopardy determinations, the standard is to not" ...reduce appreciably the likelihood of

survival and recovery ... " (50 CFR section 402.2). In this context, NMFS used guidance


from earlier biological opinions to guide the selection of risk criteria for VRAP. NMFS

1 


1995 biological opinion on the operation of the Columbia River hydropower system


(NMFS 1995) considered the biological requirements for Snake River spring/summer


Chinook to be met if there was a high likelihood, relative to the historic likelihood, that a


majority of populations were above lower threshold levels2 and a moderate to high


likelihood that a majority of populations would achieve their recovery levels in a


specified amount of time. High likelihood was considered to be a 70% or greater


probability, and a moderate-to-high likelihood was considered to be a ~ %  or grea ter


probability (NM FS 1995). The Cumulative Risk Initiative (CRI) has Used a standard of

5% probabilitY of absolute extinction inevaluating the risks of management actions to

C o l w i 6 i a . l U v e r B _ S U s ~  ';The different standardS of  l is t : i.e., 50% vs 5%,·wete.i>ased:; ::·


prittiarijy on't h e ~ h o i d s  that the standard Wa8 measUred agamstJTheCRJithresllold is

one of absolutt(ektiilctioD, {e., 1 spaWning adult m  a brood cycle. The 'Biblogidal)<' ;:: .


Requirements Work Group (BRWG 1994) threShold is based on a point of potential


population destabilization, i.e., 150-300 adult spawners, but well above what would be


considered extinction. In fact, several of the populations considered by the BWRG had


fallen below their thresholds at some point and rebounded, or persisted at lower levels.


Since the consequences to a species of the CRI threshold are much greater than the


consequences of the BWRG thresholds, the CRI standard of risk should be much higher


(5%). Scientists commonly define high likelihood to be ~ 9 5 % .  For example, tests of

significance typically set the acceptable probability of making a Type I error at 5%. The


basis ofthe VRAP critical threshold is more similar to the BWRG lower threshold in that


it represents a point of potential population destabilization. However, given the


uncertainties in the data, especially when projected over a long period of time, we chose a


conservative approach both for falling below the critical threshold, i.e., 5%, and


.exceeding the  recovery threshold, i.e., 80%.


The risk criteria were chosen within the context of the jeopardy standard. They measure


the effect of the proposed action against the baseline condition, and require that the


proposed action not result in a significant negative effect on the status of the species over


the conditions that already exist. We determined that the risk criteria consistent with the


jeopardy standard would be that 1) the percentage of escapements below the critical


threshold differs no more than 5% from that under baseline conditions; and, 2) the viable


2


The Biological Requirements Work Group defined these as levels below which uncertainties about


processes or population enumerations are likely to become significant, and below which qualitative changes in


processes are likely to occu! (BRWG 1994). They accounted for genetic risk, and some sources of demographic and


environmental risk.
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threshold must be met 80% ofthe time, or the percentage ofescapements less than the


viable threshold differs no more than 10% from that under baseline conditions. Said


another way, these criteria seek to identify an exploitation rate that will not appreciably


increase the number of times a population will fall below the critical threshold and also


not appreciably reduce the prospects of achieving recovery. For example, if under


baseline conditions, the population never fell below the critical threshold, escapements


must meet or exceed the critical threshold 95% of the time under the proposed harvest


regime.


As described above, VRAP uses and critical escapement and upper escapement


thresholds as benchmarks for calculating the RERs. The CET represents a boundary


below which uncertainties about population dynamics increase substantially. In the rare


cases where sufficient stock-specific information is available, we can use the population


dynamics relationship t o  define this point. Otherwise, we use alternative population-

specific data, or general literature-based guidance. NMFS has provided some guidance


on the range of critical thresholds in its.document, Viable Salmonid Populations


(McElhaney et al. 2000). The VS,P guidance s u g g ~  that effective papulation sizes of

less than:SOO t o  5,000 per generation, o ~ J 2 S  fO 1 , 2 ~ 0  per annual e s ~ m e n t ,  are at


increased risk.. Forthe Lower Columbia R i v ~  tu1e ~ Y ~ : ' Y e  g q n ~ y  u s ¢ ~ E T s

corresponding t o  the WLC=fRT!$ q ~ j ~ x t i q p t i Q ~ . ~ ~ ~ ! d s  ( Q ~ J ) :  ,!SQ/year_ for :four ·


years for ~ s m a l l '  populations, 150/y:ear f q ~ J o u r y ~ J o r  medium populations, ~ d  ·


250/year for four years forlarge populations{McElhany et  al., 2006).

.
 . 

The UET may represent a higher abundance level that would generally indicate recovery


or a point beyond which ESA type protections are no longer required. The UET could


also be an estimate of the spawners needed to achieve maximum sustainable yield or for


maximum recruits, or some other .designation. It is important to recognize, though, that


the UET is not an escapement go'al but rather a threshold level that is expected to be


exceeded most of the time (2: 80%). It should also be noted that, should the productivity


and/or capacity conditions for the population improve, the UET should be changed to


reflect the change in conditions.


There is often some confusion about the relationship between upper escapement


thresholds used in the VRAP analysis, and abundance related recovery goals. The UET


is sometimes less than recovery goals that are specified in recovery plans. VRAP seeks


to analyze a population in its existing habitat given current conditions. As the


productivity and capacity of the habitat improves, the VRAP analysis will be adjusted to


reflect those changes. Thus the UET serves as a step in the progression to recovery,


which will occur as the contributions from recovery action across all sectors are realized.


In this application of the VRAP for Lower Columbia Chinook populations, we explored a


variety ofUETs, including the spawner escapement that would produce maximum


sustained yield (MSY) associated with the spawner/recruit function used in the VRAP


analysis, the mean ofnatural-origin spawner escapement, and the mean of natural


spawner escapement (mean calculated over the available time series).
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There are two phases to the VRAP process for determining an RER for a population. The

first, or model fitting phase, involves using data from the target population itself, or a


representative indicator population, to fit a spawner-recruit relationship representing the

performance of the population over time period analyzed. Population performance is


modeled as


R == f(S ,e ),

where S is the number of fish spawning in a single return year, R is the number of adult

equivalent recruits3, and e is a vector of environmental, density-independent indicators of

annual survival.

Several data sets are necessary for this: a time series o f natural spawning escapement, a


time series of total recruitment by cohort, and time series for the environmental correlates

o f survival. In addition, one must assume a functional form for f ,  the spawner-recruit

relationship. Giventhe  data, one can numerically estimate the p a r a m ~ e r s  of the assumed

spawner-recruit relationship to complete the model fitting phase.

The data are fitted usitlg three different models for the spawner recruit 'relationship: the

Ricker (Ricker 1975), Beverton-Holt (Ricker 1975), and Hookey stOck(Barrowman al1d


Meyers 2000). The simple forms of these models can be augmented by the inclusion of

e n v i r o ~ e n t a l  variables correlated withbrood  year survival. The VRAP is therefore

flexible in that it facilitates comparison of results depending on assumptions between

production functions and any of a wide range of possible environmental co-variates.

Equations for the three models are as follows:


[Ricker]


[Beverton-Holt]

[hockey stick]

In the above, M is the index of marine survival and F is the freshwater correlate.

The second, or projection phase, o f the analysis involves using the fitted model in a


Monte Carlo simulation to project the probability distribution of the near-term future

performance of the population assuming that current conditions of productivity continue.

Besides the fitted values o f the parameters o f the spawner-recruit relationships, one needs

estimates of the probability distributions of the variables driving the population

dynamics, including the process error (including first order autocorrelation) of the

spawner-recruit relationship itselfand each of the environmental correlates. Also, since

fishing-related mortality is modeled in the projection phase, one must estimate the

3 Equivalently, this could be tenned "potential spawners" because it represents the number offish that

would return to spawn absent harvest-related mortality.
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distribution of the deviation of actual fishing-related mortality from the intended ceiling.


This is termed "management error" and its distribution, as well as the others are


estimated from available recent data.


For each trial RER the population is repeatedly projected for 25 years. From the


simulation results we computed the fraction of years in all runs where the escapement is


less than the critical escapement threshold and the fraction of runs for which the final


year's escapement is greater than the upper escapement threshold. Trial RERs for which


the first fraction is less than 5% and the second fraction is greater than 80% satisfy the


identified risk criteria are thus used to define the population specific ceiling exploitation


rates for harvest management.


As discussed above the ad hoc Work Group focused on review and analysis of the


Coweeman, Grays, and East Fork Lewis populations using the VRAP and SP AZ models.


The VRAP provided a range of estimates for rebuilding exploitation rates for the three


populations (Ford et al., 2007; LCTCWG 2008). The results varied depending on the


spawner-recruit model used (Ricker, Beverton-Holt, Hockey Stick), a.tiO assumptions


about age structure, and the abundance thresholds used in the analysis. Only results from


models tha t in(X)rporated ~  s   of marine survival as a covariate are reported because


the substaniia!r . w ·  vect' tb.e 'fifto t l i ~ ' . d i i t a .  . . . .; ' ' . ' ' ~ ;  ' . : : . .·


y , 
 YJ111pro . : . ; . _ , . .  ,.·· . . . ·: ;

- .· 1 .  . .: . - "': j - . . ' . . . . .


The W o r ~  Group p r o V i d e s ~  estiriultes for a broad range of model runs under valying


assumptions, but selects a subset of estlmates d e r i v ~  from mo<!els that best fit the data


(LCTCWG 2008). These can be compared to estimates that were available when NMFS


developed their guidance in February 2007. Current estimates for the Coweeman


population range from 34% to 58% depending on the spawner-recruit model used in the


analysis. This compares to e ~ t e s  of 40% to 64% from last year (Table 32).


Differences between years related primarily to the use ofthe marine covariate and the


composite CWT indicator stock.


Current estimates for the East Fork Lewis range from 44% to 52% and also depended on


the spawner-recruit model used in the analysis. The current range of estimates is higher


than the range reported in February 2007 (Table 32). Current estimates for the Grays


River range from 0% to 20%, although the report includes a qualitative comment related


to the choice of age data in the analysis that a range of 0% to 8% might be preferred


(LCTCWG 2008). These results are significantly different from those available last year


at this time when the RER estimates ranged from 16% to 54%. The difference is most


directly related to the use of the marine survival covariate.


Table 32. Rebuilding exploitation rates calculated for three tule Chinook populations


from analysis completed in February 2007 and 2008 (Ford et al., 2007; LCTCWG 2008).


Population 

February 2007 

February 2008

Coweemen 

0.40-0.64 

0.34-0.58

East Fork Lewis 

0.40 0.44 

0.44-0.52

Grays 

0.16-0.54 

0.00-0.20
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Salmon Populat ion Analyzer

The Salmon Population AnalyZer (SP AZ) is a program designed for analyzing salmon


population data and is used for fitting population growth models to data, and assessing


population viability or extinction risk. Although the SP AZ was not designed specifically


to assess the effects of harvest on population viability, it can be used to estimate how


various levels of harvest affect the related metrics. The SP AZ has not been used


previously for analyzing the effects of harvest in a section 7 consultation for other


populations or ESUs. The relationship between VRAP and SP AZ and resulting outputs is


still an area of active research. The concepts and methods underlying SP AZ are described


in detail in the most recent WLC TRT viability report (McElhany et al. 2006), which


builds on the basic framework in the NOAA Technical Memoradum on Viable Salmonid


Populations (VSP) (McElhany et al. 2000). A briefsummary of the program and its


applications is provided below.


-

The a b ~ d a n c e . a n d  productivity evaluation conducted by the SP AZ niodel is predicated


on tWo basic observations: 1) a l l else being equal, alarger population is less likely to go


extinct than a sm all one, and 2) a l l else being equal, a more productive population is less


likely to become extinct than a less productive p o p u l a t i o ~ .  Productivity in this context


refers t o  "intrinsic" productivity, and is anindication of a populations "resilience, or

tendency to returri to high abundance if perturbed to low abundance. Intrinsic


prOductivity is broadly defined as the number of offspring per parent when there are few


parents.


The quantity and quality of data available to evaluate the abundance and productivity


varies among WLC populations .. We can divide the populations into two basic groups;


those with sufficient time series of abundance and related parameters for a quantitative


evaluation and those without sufficient time series. For those with a sufficient time series,


we conducted a viability assessment under several alternative harvest rates as described


below.


The primary approach the WLC TRT applied to the analysis of populations with an


adequate time series is viability curve analysis. A viability curve describes a relationship


between population abundance, productivity and extinction risk (WLC TRT, 2003).


Extinction risk is defined as the probability that the population will fall below the critical


escapement threshold, based on a four year average, any time during a I 00 year forward


projection. All of abundance and productivity combinations defined by the curve


indicate the same level of risk. Populations with productivity and abundance


combinations above and to the right of the viability curve have a lower extinction risk


than those that fall on the curve, while those below and to the left have a higher risk than


those that fall on the curve.
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Figure 1 6 - Viability curves showing relationship between risk levels and population persistenee

c:ategories (example based on Chinook curve). Each of the curves Jndic:ates a different risk leveL The

numbers in clreles are the persistence c:ategories associated with each region ofthe chart (Le. the area

between the curves). A population with a risk category 0 Is described as a population that is nearly

extinct and population with a risk category of3 is described as "viable" (McElhany et aL 2006)


The mathematical models used to.construct the viability curve (Hockey-stick with


autocorrelation) and to assess the status of a population relative to the curve (Mean RS


Method) are described in the TRT's viability reports (McElhany et al. 2004; McElhany et

al. 2006). A key issue in the analysis is how we incorporate uncertainty in the estimation


of a population's current abundance and productivity. We can not precisely estimate


abundance and productivity so we present probability contours for these parameters


(Figure 17). See McElhany et al. (2006 - available at:


http://www.nwfsc.noaa.gov/trt/viability report revised.cfm) for a detailed description of

the methods (see especially pp. 12-39 for a description of how current population status is


assessed relative to the viability curves).
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Figure 1 7 - Eumple of current status eontonrs combined with viability curves. Ia  this e x a m p l ~  the


point estimate of the populatioaladieates a persistence eategory of 2 (i.e. between 25% and 5%

viability curves). To ensure at least a 50% chance that the population exceeds a given viability eurve


we would examine the SO% contour, which in this example suggests the population is In persistence


eategory 1 (the bottom ofthe 50% eon tour is between tbe 40% and 25% viability curves). To ensure


at least a 95% chance that the population exceeds a given viability curve we would examine the 95%


contour (McElhany et aL 2006)


If a population has a high intrinsic productivity, the viability curve analysis may indicate


that the population is expected t o  be viable even if at relative low abundance level. If

average abundance is t o o  low, however, the population may be at risk from phenomena


that are not incorporated in t o  the SP AZ analyses. For example, very small populations


are more likely to suffer from inbreeding depression or may not be able to maintain


sufficient genetic variability for long-term survival (reviewed by McElhany et al. 2000).


The results of the SPAZ analyses should therefore be interpreted carefully, and in some


cases it may be appropriate to specify a viability floor higher than the viability curve


alone would indicate.


The VRAP and SP AZ analysis procedures are similar in that they use available data to


estimate the production dynamics of a population based on a time series of abundance


data. Both models incorporate uncertainty and are used to project future outcomes.


VRAP is designed to identify an exploitation rate (RER) that is associated with a small


increase (5%) in the frequency of escapements that are below the critical escapement


threshold relative to no harvest, and a high probability (800/o) that the upper escapement


threshold will be met by the end of a 25 year projected time series. SP AZ on the other


hand focuses on extinction risk where extinction is defined as the probability that the


population will fall below the critical escapement threshold, based on a four year average,
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any time during a 100 year forward projection. SP AZ can be used to assess the effects of

harvest by estimating how the extinction risk changes for various levels of assumed


harvest (e.g., 0% ,25% , 50%). SPAZ does not directly address the prospect of recovery.


Results from the SP AZ analysis are best displayed by the color contour graphics as


shown, for example, in Figure 17 above. The graphical results of the most recent SPAZ


analysis for the three principle tule populations are shown in the latest Work Group report


(LCTCWG 2008). The results can also be summarized in tabular.

Results of the SP AZ analysis are sensitive to the QET value used. As expected,

probabilities associated with meeting viability criteria decreased as exploitation rates


increase. Differences in the results between the February 2007 (Table 33) and February


2008 (Table 34) reports are relatively minor, but probabilities were generally a bit higher

in the more recent report for a given set of assumptions. For example, for the Coweeman

and a QET of 150 and exploitation rate of 50%, the probability o f meeting the viability


criteria increased from 0.42 to 0.56.

Table 33. SPAZ analysis results from February 2007 indicating the probability of

persistence associated with exploitation rates of 0%, 25%, and 50%. Persistence is


defined as the probability of not falling belowthe  specified QET value, baSed on a four

year average, any time in a 100 year projection.

Population 

Probability of meeting viability criteria

QET=50 

QET=150

0 25%  50%  0 

25%  

·so%

.harvest 

harvest harvest 

harvest harvest 

harvest

Coweeman 

0.99 

0.98 0.89 

0.98 

0.91 0.42


EFLewis NA NA NA 0.98 

0.72 

0.03


Grays 0.38 

0.09 0.00 0.00 0.00 0.00

Table 34. SPAZ analysis results from February 2008 indicating the probability of

persistence associated with exploitation rates of 0%, 25%, and 50%. Persistence id


defined as the probability of not falling belowthe  specified QET value, based on a four

year average, any time in a 100 year projection.

Population 

Probability of meeting viability criteria

QET=50 

QET= 150


0 

25%  

50%  

0 25%  50%

harvest 

harvest 

harvest harvest 

harvest 

harvest

Coweeman 

1.00 

0.99 

0.95 0.99 

0.95 0.56


EFLewis 1.00 

0.99 

0.80 0.99 0.80 

0.05


Grays 

0.43 

0.10 

0.00 

0.00 0.00 

0.00


Finally, both VRAP and SPAZ analyze future outcomes based on estimates of population

abundance and productivity from the time series of available information representing

past and present conditions. The VRAP procedure projects 25 years into the future while
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SP AZ utilizes and 1 00 year forward analysis. Ifconditions change in the future for better


or worse the projections may likewise be either too optimistic or pessimistic. The HSRG


analysis takes a different approach and provides an alternative perspective about future


outcomes including those associated with harvest. The HSRG analysis is structured to


consider alternative future scenarios. For example, ifactions are taken to reduce adverse


hatchery interactions, the HSRG assumes associated improvements in population


productivity consistent with related scientific evidence.


The HSRG analysis results in population specific scenarios (HSRG 2007). One of the


assumptions underlying the HSRG analysis is that population productivity (defmed as


spawner-to-spawner return) will increase if the influence of hatchery fish on natural-

. origin spawners can be reduced {HSRG 2007). For the Grays River, for example, the


HSRG assumes that population productivity will double over the long term, if hatchery


influence is eliminated. Productivity improvements are also assumed to occur as a result


of habitat and harvest related actions. For the Coweeman, Grays, and East Fork Lewis


p o p u l a t i o n s ~  that HSRG analysis assumed 1 00,4, improvements i n p r o d ~ t i v i t y  associated


with habitat actions couple, and that the exploitation rate on natural ortgin fish would be


reduced to 32% once mark selective fisheries are implemented.


The Interim Recovery Plan described alteinative scebarios fot: achieving recovery


(LCFRB 2004). Some of the related analysis fn the Interim Plan has been updated


(LCFRB 2007). The scenario d e s ~ r i b e d  in the updated Interim Plan for the Grays River


assumes an improvement in productivity for habitat of 42% coupled with a 38%


exploitation rate on natural origin fish. Survival improvements required for the


Coweeman and East Fork Lewis in particular, and other tule populations in general, are


substantially less than those required for the Grays. The scenarios described in the


Interim Plan were developed for planning purposes and as an initial step that seeks to


allocate necessary survival improvements across various actions and sectors. The


scenarios are not predictions representing presumed final solutions, but do reflect the


general goal t o  spread the conservation burden and m a inta in fishing opportunity to the


degree possible.


4.2 Effects ofthe Proposed Actions


4.2.1 Lower Columbia River Coho


Prior to 2006, ocean fishery impacts to Lower Columbia River coho were estimated using


Oregon Coast coho as a surrogate. The implicit assumption was that fish from the two


ESUs had similar distributions and were thus subject to similar fishing mortality.


However, as described in Section 2.2.4, Lower Columbia River coho populations have


early and late run timing, with somewhat different patterns of ocean distribution.


Although the distributions are broadly overlapping, the early components tend more to


the south and the late component more to the north. For these and other reasons, using


Oregon Coast coho as a surrogate for ocean harvest impacts t o  Lower Columbia River


coho seemed less than ideal. Because of the need for harvest information more specific


to Lower Columbia River coho, the Council's Salmon Tehnical Team (STT) changed


their assessment method. Beginning in 2006, the STT estimated the ocean exploitation


rate on Lower Columbia River coho using a weighted average of the rates from the two
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Lower Columbia River indicator stocks in the Council's coho model. Because the coho


accounts for landed catch and mortality associated with catch-and-release, the estimates


are of total fishery-related mortality.


Lower Columbia River coho are caught in low numbers in Canadian fisheries and other


fisheries to the north of the Council area, in Fraser Panel and other Puget Sound fisheries,


in the Council area, and in fisheries in the Lower Columbia River. Plans for fisheries in


the lower Columbia River are still under development and will be subject to a later


consultation on the pending 2008 U.S. v. Oregon Agreement. In 2008, the Council


proposes to manage ocean salmon fisheries in the Council's jurisdiction, in combination


with fisheries in the mainstem Columbia River, subject to a total exploitation rate not to


exceed 8%. The expected exploitation rate in Council fisheries is 5.9%. Some additional


harvest occurs in marine fisheries outside the Council area including those in Fraser


Panel fisheries inside Puget Sound. The combined exploitation rate from all marine


fisheries is expected to be 6.2% (Table 35) (PFMC 2008b).


Table 35. Expected exploitation rates on natural-origin Lower Colu.mbia River coho in

2008 marine area fisheries (PFMC 2008b).


S o u t h & s t : A l ~ k a  

0.0 ..


·British Columbia 

OJ


Pug_et Sound 0.2


PFMC 5.9


Total 6.2


In 2009 and thereafter, the Council is required to manage fisheries subject to the ocean


portion of the harVest matrix. Exploitation rates may therefore vary based on year


specific circumstances. ·


NMFS also considers the effect of fisheries on listed hatchery origin coho, and the


complex role that hatchery fish play when evaluating the effects of harvest on the ESU.


Lower Columbia River coho hatcheries are managed to meet site specific hatchery


escapement goals, and thus restrict the practice of using returns from other hatcheries to


back fill short falls in escapement. When evaluating harvest actions, NMFS considers


whether hatchery programs will meet their escapement objectives. This is particularly


important for hatchery programs that preserve the genetic legacy of key components of

the ESU, or for programs used for recovery related supplementation efforts. Escapement


shortfalls have not been a concern with the abundant returns in recent years even with


higher exploitation rates. This is particularly true for those programs involved in


supplementation or re-introduction of natural production (Table 36). All hatcheries have


exceeded their escapement goals in at least 5 of the past 9 years (1998-2006). The five


programs marked for supplementation or re-introduction met their goals in all of the last


9 years, except for the Sandy River program, which met the goal in 8 of the last 9 years


(Table 36).
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Table 36. Lower Columbia River coho hatchery programs, escapement goals and

escapement, by program for the last 9 years. Shading highlights programs that are used,

at least in part, to support supplementation or reintroduction activities. Numbers in


bold/red font indicate years in which the escapement goal was not met for that program.
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NMFS' guidance regarding Lower Columbia River coho limits the total exploitation rate


of natural-origin coho to 8%. To provide greater access to harvestable hatchery fish


while limiting impacts on natural-origin fish, some of Council area fisheries are mark-

selective. Marked (adipose fin clipped) hatchery fish can be retained, but unmarked


natural-origin fish must be released. As a consequence, the exploitation rate on hatchery-

origin fish is generally higher. The exploitation rate on marked hatchery Lower


Columbia River coho in PFMC fisheries in 2008 is proposed to be on the order of 19.0%


(Simmons 2008). The expected abundance of Lower Columbia River hatchery coho in


2008 is 196,000 (PFMC 2008c). Although the forecast is low relative to past years,


escapement goals for hatcheries, including those used for supplementation purposes, are


expected to be met.


4.2.2 Lower Columbia River Chinook

Council area fisheries are not subject to specific management constraints for Lower


Columbia River spring Chinook populations (Lohn and Mcinnis 2007). As described


above the spring populations aremanaged to meet hatchery program escapement goals


a n ~  inriver, thrqugh the use of mark selective fisheries tha t are designtd t o  limit the


impacts to na tura l origin fish. Because of the collective conservation restrictions for


8everal other Chinook pripulations, hatchery escapement goals have been J D . ~ t  w i t h , . ~ e  ·.


and
exCeeded in
reeent
 years.
NMFS expects
that
escapement goals Will·oe met:P,.:2Q08 ·


.&S:wetc
 ..··
 ·
 · ·
 .
 · ·
 ~ · · ·


The anticipated exploitation rate ori Lower Columbia River springChinookpopulations


in Council fisheries is 12.2% (Table 37). The exploitation rate in Puget Sound fisheries,


which included Fraser Panel fisheries, is 0.2%. Some additional harvest occurs in the


environmental baseline in ocean fisheries outside the Council area. The combined


exploitation rate from all marine fisheries is expected to be 17.0%.


Table 37. Expected exploitation rates on Lower Columbia River spring Chinook in 2008


marine area fisheries (Simmons 2008).


Southeast Alaska 0.7%


British Columbia 3.9%


PugetSound 0.2%


PFMC 

12.2%


Total 

17.0%


Two extant natural-origin bright populations have been identified in the Lower Columbia


River Chinook ESU. The North Lewis River stock is used as a harvest indicator for


ocean and in-river fisheries. The escapement goal used for management purposes for the


North Lewis River population is 5, 700, based on estimates of maximum sustained yield.


The anticipated exploitation rate on Lower Columbia River bright Chinook populations


in Council fisheries is 3.8% (Table 38). The exploitation rate in Puget Sound fisheries,


which include Fraser Panel fisheries, is 0.1 %. Some additional harvest occurs in the


environmental baseline in ocean fisheries outside the Council area. The combined


exploitation rate from all marine fisheries is expected to be 14.4%.
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Table 38. Expected exploitation rates on Lower Columbia River bright Chinook in 2008


marine area fisheries (Simmons 2008).


Southeast Alaska 

4.2%


British Columbia 

6.4%


PugetSound 

0.1%


PFMC 

3.8%


Total 

' 

14.4%


Unlike the spring populations or the bright component of the ESU, Lower Columbia


River tule populations are caught in large numbers in Council fisheries, as well as


fisheries to the north and in the Columbia River. NMFS guidance to the Council


indicated that fisheries should be managed subject to a total exploitation rate of 41%. As

discussed above, the Council now uses a composite stock as the indicator for Lower


Columbia River natural tule Chinook rather than the Coweeman as wa$ done in the past.


The anticipated exploitation rate on Lower Columbia River tule Chinook populations in

Council fisheries is 9.8% (fable 39). lbe exploitation rate in Puget Sourtd fisheries,


which i n c l u d ~  Fraser Panel fisheries, is 0 ~ 3 % .  ~ o m e  a d d i t i ~ n a 1 J w v e s t  ocqv:s in marine


fisheries in the environmental baseline in ocean fisheries outSide the Council 'area. The


combined exploitation rate from all marine fisheries,is 28.7%.


Table 39. Expected exploitation rates on Lower Columbia River tule Chinook in 2008


marine area fisheries (PFMC 2008b).


Southeast Alaska 

2.1


British Columbia 

16.4


PugetSound 

0.3


PFMC. 

9.8


Total 28.7


As discussed above the ad hoc Work Group focused on review and analysis of the


Coweeman, Grays, and East Fork Lewis populations using the VRAP and SP AZ models.


Results from both models were considered when developing NMFS' guidance to the


Council, and provide perspective relevant to assessing the effects of harvest that is


discussed in more detail in the following Integration and Synthesis.


5.0 CUM ULAT IVE EF F ECTS

Cumulative effects are those effects of future tribal, state, local or private actions that are


reasonably certain to occur within the action area considered in this biological opinion.


Future Federal actions that are unrelated to the proposed action are not considered in this


section because they require separate consultation pursuant to section 7 of the Act. For


the purpose of this analysis, the action area is the EEZ under the jurisdiction of the


PFMC, the coastal and inland marine waters of the states of Washington, Oregon and
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California, and the waters of the Strait of Juan de Fuca and San Juan Islands under the


control of the U.S. Fraser Panel as described in section 1.2 above.


Future tribal, state and local government actions will likely to be in the form of

legislation, administrative rules, or policy initiatives and fishing permits. Activities in the


action area are primarily those conducted under state, tribal or federal government


management. These actions may include changes in ocean policy and increases and


decreases in the types of activities currently seen in the action area, including changes in


the types of fishing activities, resource extraction, and designation of marine protected


areas, any of which could impact listed species or their habitat. Government actions are


subject to political, legislative and fiscal uncertainties. These realities, added to


geographic scope of the action area which encompasses several government entities


exercising various authorities, and the changing economies of the region, make any


analysis of cumulative effects difficult and, frankly, speculative. Although state, tribal


and local governments have developed plans and initiatives to benefit listed fish, they


must be applied and sustained in a comprehensive way before NMFS ~  consider them


"reasonably foreseeable" in its analysis of cumulative effects. ~

6.1 Lower Columbia River Coho


The WLC TRT has provided information relevant to this consultation, some of which is

incorporated into the Recovery Plan, and some of which is more recent. The population


structure of the Lower Columbia River coho ESU is described along with the applicable


geographical stratification of the populations (Table 4). The Recovery Plan provides a


tentative recovery scenario that associates each population with a target viability level


(primary, contributing, or sustainiUg) (Table 5). The recovery scenario was developed


based on guidance provided by the TRT. Quasi extinction thresholds (QET) and


minimum viability abundance goals provide perspective for evaluating stock status with


respect to abundance (Table 14). The viability objectives should be considered tentative


since provisions in the Recovery Plan related to coho are draft. Oregon has also initiated


their own recovery planning effort and will likely provide alternative guidance which


NMFS may adopt in a final recovery plan related to Oregon-side populations. The TRT


recently provided a more systematic assessment of Oregon coho populations using all


four viability assessment criteria including abundance, productivity, diversity, and spatial


structure (Figure 12). These generally indicate that many of the populations are currently


at high risk with none being in a desirable low risk status. An earlier analysis by the TRT


considered long-term and short-term trends and growth rates for the Clackamas and


Sandy populations (Tables 8-11 ). These provide a mix of results suggesting that the


populations were either slightly increasing or slightly decreasing. However, the analysis


only included data through 2002 and therefore did not include the higher returns observed


in recent years.


The Clackamas and Sandy coho populations are the primary strongholds for natural


production in the ESU. Escapements for both have been have been higher in recent


years, averaging over 1,900 and 800, respectively since 2002 (Tables 7 and 12) even
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though they have experience harvest rates that as high or higher than those being


proposed. Returns for both are thus well above the preliminary minimum viable


abundance levels of 600 that are tentatively recommended in the Recovery Plan (Table


5). Annual abundance of populations has been variable, and without apparent trend for


some time (Figures 5 and 7).


At the time of listing it was generally believed that there was little natural production by


other populations in the ESU and that many were likely extirpated. Figures 8-11


provided the general picture that led to that conclusion. However, as concerns for coho


increased, the effort to look for coho increased as well. As a consequence it is apparent


that there has been more natural spawning and natural production, in recent years at least,


than was previously believed. There are six populations identified on the Oregon side, in


addition to the Clackamas and Sandy (Table 13) with natural spawners now being


observed iri all six. (In Table 13 the Astoria Area , and Gorge and Hood columns combine


estimates for two populations each.) The recent spawning surveys indicate that there


have been several hundred spawners in each basin (Table 13). ·These populations have all


been above the QETs suggested by the TRT. ~ - -

·· · i - · ' " . .  . ' . . .

On' the Washington·sidethe ~ h a S  concentrated on collecting smolt out-migration data


r a t h e r ~  estiniates ' o f a d w f s } ; a w n l l i g ~ ' I t i s  apparenttbat'there are consistent and . .·.


significant levels of' $molt ploducuori In Se\renit ·poptilatibn areas that are now surveyed


(Table IS). The s ta te tised this information to estimate the total natural-origin smolt


production from Washington side·iributaries (Table 16), and used related estimated of

total smolt production to predict an adult return of natural-origin coho of9,500 for 2008.


An additional 3,900 natural-origin coho are expected to return to Oregon side populations


(PFMC 2008c ).


There are two areas of uncertainty related to this recent abundance data. First, it is not

clear how much of the natural spawning and smolt production is from hatchery origin


strays. There is some limited data regarding hatchery fraction from the spawning surveys


on the Oregon side in 2002. The hatchery fraction on the Scappoose was 0%, but was


60% to 91% in the other survey areas. It is also not clear whether the apparent increase in


recent years in natural spawning and production is really a new phenomenon, or simply


the result of more extensive monitoring. In either case, it does provide a somewhat


different perspective regarding the status of the ESU than we had at the time of listing.


The Clackamas and Sandy populations are clearly the strongest populations in the ESU,


but where ever we have looked in recent years we have found natural spawning or natural


production. It is not the case that all other populations are essentially extirpated as was


suggested by, for example, Figures 8-11. That said the abundances are low and it is


unclear how much of the production is from natural-origin spawners. I t  is still apparent


that the status of many of these populations is uncertain and likely at high risk.


One of the key factors affecting the status of LCR coho under the environmental baseline


is hatchery production. As indicated above, the ESU is dominated by hatchery


production. The 25 hatchery programs in the ESU contain much of the remaining genetic


legacy of the ESU. With hundreds of thousands of hatchery fish returning each year.
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Lower Columbia River coho are not likely to decline to critically low levels of

abundance. But the long term consequences of hatchery production will be a reduction in


viability, particularly has i t  relates to the diversity of the ESU. The future of the ESU


therefore depends on eventually reconfiguring the hatchery system to be consistent with


recovery.


Hatchery reforms may occur associated with recovery processes. However, there are


currently at least three additional initiatives underway designed to review hatchery


programs including an EIS related to Mitchell Act production, a Congressionally


mandated review of hatchery programs in the Columbia Basin, referred to as the


Hatchery Scientific Review Group, and a review by the U.S. Fish and Wildlife Service of

production programs under theirjurisdiction. NMFS expects that decisions from these


processes will be made in the next year or two, and that resulting changes will provide


long-term benefits that will improve the s t a t u s  of the species.


A paradoxical characteristic of the Lower Columbia River coho salmonESU is the


relative scarcity of natural origin fish compared to the high abundance:Ofhatcher}' origin


fish that are part of the ESU. The existence ofthese.hatchery populations results in both


risks and. ~ e f i t s  to the species.· .The loss 9 f  naturally spaW];ling p o p u l l ! ~ O n s ,  ti:te low

abundance of extant populations, 4imin,jshed d i v e r s i t y , ~ ~ .  ~ ~ f a t i o n  an,d iso}.ation.of


the remaining naturally produced fish eQnfer COJ1Siderable ~ - ~ n . ~ e  ESU .. The;·· .


relatively low abundance of naturally produced spawners in this ESU is .contrasted bythe


verylarge  number of hatchery produced adults. The abundance of coho returning t o  the


Lower Columbia River from 2001-2007 ranged from 318,000 t o  1,108,000 (PFMC


2008a). The magnitude of hatchery production continues to pose significant genetic and


ecological threats t o  the extant natural populations in the ESU. However, these hatchery


stocks collectively represent a sigpificant portion of the ESU's remaining genetic


resources. The 25 hatchery stockS in the ESU, if appropriately managed, may prove


essential to the restoration of more widespread naturally spawning populations. At


present, the Lower Columbia River coho hatchery programs reduce risks to ESU


abundance and spatial structure, provide uncertain benefits to ESU productivity, and pose


risks to ESU diversity. Overall, artificial propagation mitigates the immediacy ofESU

extinction risk in the short-term, but over the long term will reduce viability, especially


the diversity of the ESU (70 FR 37160, June 28, 2005).


A second key factor affecting the environmental baseline is historical harvest. Until the


mid-1990's the exploitation rates in salmon fisheries on Lower Columbia River coho


have been very high, contributing to their overall decline. The combined ocean and


inriver exploitation rates averaged 91% from 1970-1983, 6941/o from 1984-1993, and 17%


from 1994-2007 (Table 28). The reductions in harvest have been significant and have


helped reduce the effects of harvest as a limiting factor. Despite these significant


reductions in harvest, there seems to have been relatively little response in terms of

change in abundance for the Clackamas and Sandy populations (Figures 5 and 7). Earlier


exploitation rates were clearly too high and had to be reduced. But the lack of response


in escapements for the Clackamas and Sandy suggests that other factors may be limiting,


and that further reductions in harvest for the purpose of providing more fish for
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escapement to the Clackamas and Sandy may contribute little to the recovery of these


populations. However, harvest reductions almost certainly provided the opportunity for


other populations to achieve greater escapement and begin to rebuild.


Between 2002 and 2005, ocean and inriver fisheries were managed for Lower Columbia


River coho using the harvest matrix developed by ODFW (Table 3a-3c). In 2006 and


2007, after the listing of Lower Columbia River coho, ocean fisheries were managed


using Oregon's harvest matrix, but limited t o  the ocean portion of the matrix (Table 3a).


The resulting exploitation rate limits in 2006 and 2007 were 15% and 20%, respectively.


NMFS' guidance to the Council indicated that the combined ocean and inriver mortality


rates should not exceed 8% in 2008 and should be detennined using the ocean portion of

the harvest matrix thereafter (Lohn and Mcinnis 2008). NMFS supports use of

abundance based harvest approaches such as that proposed by Oregon, but has been


conservative in applying the matrix in this case pending completion of more quantitative·


analysis that may address outstanding concerns.


-

Fraser Panel fisheries are also considered as pa rt of this consultation. liowever, the catch

of Lower COlumbia River coho iS quite liniited with an expected exploitation rate of less


thaD. O; 1%. . .' . . ' '·: . . .: ·.::; . . . ' i ' ' ' I

...... ;
 . t.


; ·.

In  consideriD.g·the.question of jeoparoy asifreiates to a proposed ·action, NMFS is

required to consider the beSt a v a i l ~ b l e  inforrilation regarding the s ta tu s of the species, the


·environmental baseline, and cumUlative effects, and the effects of the proposed action. In

making these determinations, NMFS relies on quantitative analyses where possible, and


more qualitative considerations where necessary (NMFS 2004b ). In  doing so, it is


necessary to consider the effects of the proposed action on both survival and recovery. In


this opinion, as it relates to Lower Columbia River coho, we do not yet have the tools


necessary to conduct a quantitative assessment of the effects of the harvest proposal.


Beamesderfer (2007) provided a quantitative risk assessment of Oregon's harvest matrix


that included both the ocean and inriver components. The analysis concluded that the


matrix is adequate to protect the majority of Lower Columbia River coho populations.


The Northwest Science Center subsequently reviewed the analysis and expressed


reservations about some of the methods and underlying assumptions and indicated that


the conclusions were not well supported (McElhaney 2007 ). The next step will be t o

redo the risk assessment while addressing the Science Center's comments. Absent a


more complete quantitative assessment, our determination must rely on more qualitative


considerations.


One way to assess the effect of the fishery on hatchery components of the listed ESU in


the short term is to consider whether hatchery programs will meet their respective


escapement goals. For programs that support supplementation activities in particular,


meeting escapement goals is essential to the continuation of those programs. For other


programs, meeting escapement goals maintains the genetic legacy contain therein and the


option for using those fish for recovery if and when they may be identified as necessary.


Hatcheries producing listed Lower Columbia River coho have consistently exceeded their


goals in recent years under exploitation rates similar to or greater than those anticipated
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in 2008, particularly for those programs involved in supplementation or re-introduction of

natural production (Table 36). Under the proposed harvest matrix, harvest will be


reduced and modulated based on the status of natural-origin fish and estimates ofmarine


survival. Given the circumstances, NMFS expects that hatchery programs will continue


to meet their escapement goals and thus continue to mitigate the short term risk of

extinction.


With respect to survival we note that the stronghold populations in the Clackamas and


Sandy rivers have generally been stable over the long term and higher in recent years.


For other Oregon and Washington populations it is apparent that there is more spawning


and natural production than previously believed. Coho spawning has been observed in all


population areas on the Oregon side of the ESU, and smolt production has been observed


in all population areas surveyed on the Washington side. The circun;tstance regarding the


distribution and abundance of the species are therefore much improved relative to what


we thought them to be at the time of listing. Whether the apparent increase is the result


of higher escapements or improved monitoring is unclear. Hatchery fis.h which are part


of thelisted ESU are abundant with expected returns on the order of htindreds of

thousands inmost years. There are concernsabout long tenn risks associated with the


effects of these hatchery fish, but these. fish clearly mitigate the near term survival risk.


Harvest rates inrecent years are comparatively low and similar t o  those that would be


allowed under the; proposed action. As desCfi:bed .aboye,,haryest impacts have been


reduced significantly from the rates observed under the baseline in past d e c a d e s ~ .  These


harvest reductions have thus helped alleviate harvest
as alimitingfactor. Based on these

considerations NMFS concludes that the proposed harvest matrix is consistent with the


species survival. ·


Survival is obviously a p r e r e q u i s i ~ e  for recovery, but the effects of the action on recovery


need to be addressed as well. From a broad perspective, NMFS evaluates long term


harvest strategies when possible using quantitative risk assessment techniques. As


discussed above we do not yet have a quantitative assessment of the harvest matrix that


can be relied on. However, the harvest matrix being considered for management for


Lower Columbia River coho is nearly identical to the one being used for Oregon Coast


coho. NMFS reviewed the harvest matrix as applied to Oregon Coast coho through a


section 7 consultation and concluded that it was consistent with the no jeopardy


requirements for survival and recovery. NMFS needs to complete the analysis of the


matrix as it applies to Lower Columbia River coho and the particular circumstances for


this species. But our experience with Oregon Coast coho provides an example and


further perspective, qualitative though it may be, regarding the adequacy of the matrix as


applied to Lower Columbia River coho.


From a more immediate perspective, recovery will presumably occur over the long term,


a period that will likely be on a scale of decades, as a result of concerted efforts to


address all of the limiting factors that affect the species. Harvest impacts on the


Clackamas and Sandy populations have been reduced substantially from past decades, but


there have not been proportional increases in abundance. This suggests that other factors


are limiting production and highlights the need for a comprehensive approach to
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recovery. NMFS has reviewed the species status, the environmental baseline, and


cumulative effects. In this opinion we consider, in particular, the additional effects of the


harvest matrix on Lower Columbia River coho as it would be applied in 2008 and for the


foreseeable future. In 2008, the harvest matrix allows for a total exploitation rate of 8%

which must be distributed between Council and inriver fisheries. In 2009 and thereafter,


the total exploitation rate may vary depending on the year specific circumstances. Given


our qualitative assessment of the harvest matrix strategy, NMFS concludes that the


prospects for recovery are not appreciably reduced by the proposed actions.


Based on the above described considerations, NMFS concludes that the proposed actions


are not likely to appreciably reduce the likelihood of survival or recovery of the Lower


Columbia River coho ESU.


6.2 Lower Columbia River Chinook

The Lower Columbia River Chinook ESU has a complex structure consisting of three life


history types, each with multiple populations that are distributed a e r o ~  three ecological


regions or MPGs (fable 18). Consideration of thejeopardy decision requires a review of

the various components ofthe ESU. The contribution ofhatchery fis h and their affect on


variQus ~ ~ ~ o ~ · ~ , a l s . O : ' & J : t  inlparlant o o . ~ d e n i t i o n  f o r ~ ~ ~ e o l n . J ! O n e n ~ o f t h e

ESU ·.. C < l n 5 . i 4 ~ t i o ~ ' o f j ~ p 8 r d Y .  ~ . i t  l>ertainS.to'tlie"proposedaction.# t ~ u i t e s  an·

understanding of the scope and status of the ongomg review of iiiforfuation:, and of ,·


reform and recovery related activities. For tule populations in particular consideration of

jeopardy is made in the context of a rapidly evolving set of circumstances.


Spring Chinook Populations


There are four extant spring Chinook populations remaining in the ESU. The return of

spring Chinook to the Cowlitz, Kilama, Lewis, and Sandy river populations have all


numbered in the thousands in recent years (fable 22). The Cowlitz and Lewis


populations on the Washington side are managed for hatchery production since most of

the historical spawning habitat is inaccessible due to hydro development in the upper ·


basins. A supplementation program is now operated on the Cowlitz River that involves


trap and haul of adults and juveniles. A supplementation program is also being


developed on the Kalama with fish being passed above the ladder at Kalama Falls.


Historically, the Kalama was a relatively small system compared to the other three (Table


20). A supplementation program is also being developed for the Lewis River, but


population is still dependent on hatchery production. The Cowlitz, Lewis, and Kalama


systems have all met their respective hatchery escapement goals in recent years, and are


expected to do so again in 2008 based on the forecasts and proposed harvest rates. The


existence of the hatchery programs mitigates the risk to these populations. Because of

passage constraints, the Cowlitz and Lewis populations, in particular, would be extinct


but for the hatchery programs.


The Sandy River is managed with an integrated hatchery supplementation program that


incorporates natural-origin brood stock. There is some spawning in the lower river, but


the area above Marmot Dam is preserved for natural-origin production. The return of

natural-origin fish to Marmot Dam has averaged almost 1,700 since 2000. This does not
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account for the additional spawning of natural-origin fish below the dam. The tentative


viable abundance goal for Sandy River spring Chinook is 2,600, although the goal is


subject to reconsideration through Oregon's ongoing recovery planning process. The


total return of spring Chinook to the Sandy including hatchery fish has averaged more


than 6,000 since 2000 (Table 22).


The effects of harvest to spring Chinook populations have decreased significantly since


1980. Total exploitation rates from all fishing averaged about 51% from 1980 to 1994


(Table 29). Beginning in 1995 exploitation rates averaged about 28%. Exploitation rates


in Council area fisheries averaged about 10% since 1995, but 15% over the last five


years.


The anticipated exploitation rate on Lower Columbia River spring Chinook populations


in Council fisheries is 12.2%. The exploitation rate in Puget Sound fisheries, which


included Fraser Panel fisheries, is 0.2%. In combination, these include the combined


effect of the proposed actions. The total exploitation rate in marine area. fisheries of

17.0% (Table 37). i--

G i v e n ~ ~ - c ~ c e s J h e  sun,riyal11e.ed:s o f ) l u ~  spring r > P u l ~ t i o n s  o f ~ e  LO\ver ..


Colwn.lnA R i : V ~ c , C ~ 9 9 ~  ~ U ~  bestj)rotected by I l l ~ ~  the hatchery e s ~ p e m e n t

goals, s o x p ~ ~  tha.t has been done c o n s i s t e n ~ y  in past years· and is e x p e c t e ~ f ! - l g a i n  in

2008 .· ·~ T h e s ~ . b a , t c h e r y  programs are esSential for preserving the genetic legacy· of these


populations. For the Sandy population the return of natural origin fish to Mai:niot Dam

has averaged almost 1,700 in recent years, well above the quasi-extinction threshold.


These returns have occurred during years when harvest impacts have been similar to


those being proposed. Reductions in harvest in recent years and in 2008 relative to past

years support the conclusion that the proposed actions considered in this biological


opinion are not likely to appreciably reduce the prospects of survival or recovery of the


Lower Columbia River spring Chinook populations.


Bright Chinook Populations


There are two bright Chinook populations in the Cascade Late Fall MPG of the Lower


Columbia River Chinook ESU in the Sandy and North Fork Lewis rivers. There is no


hatchery production of bright Chinook in the lower Columbia River so neither is


significantly affected by hatchery strays. The Sandy population is currently less robust.


The escapement of natural-origin fish has been variable, but without apparent trend over

the last 14 years and averaged about 900 since 2002 (Table 23). The viable abundance


goal is 5,100 from the LCFRB Recovery Plan, but is being reviewed as Oregon proceeds


with its recovery planning process. The North Fork Lewis population is the principal


indicator stock. The maximum sustained yield escapement goal is 5,700. The viable


abundance goal from the Recovery Plan is 6,500. The North Fork Lewis population has


exceeded its escapement goal and viable abundance criteria· in most years, generally by a


wide margin. The escapement in the North Fork Lewis was below goal in 2007. This is


consistent with a pattern of low escapements for other far north migrating bright


populations including Washington and Oregon coastal stocks and upriver brights that


return to the Hanford Reach area. This pattern of low escapements for a diverse range of
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stocks suggests that they are all affected by poor ocean conditions. Escapement to the


North Fork Lewis is expected to be below goal again in 2008.


Because of the low anticipated returns in 2008, WDFW has implemented a management


policy to limit the exploitation rate in southern U.S. fisheries (including Fraser, Council


area, and Columbia River) to less than 10%. The anticipated exploitation rate on Lower


Columbia River bright Chinook populations in Council fisheries is 3.8% with a total


exploitation rate in marine area fisheries of 14.4% (Table 38). The exploitation rate in


Puget Sound fisheries, which included Fraser Panel fisheries, is 0.1 %. Inriver fisheries


will be managed to meet the escapement goal for the North Fork Lewis population which


will require further restrictions in 2008.


Despite lower escapements, the North Fork Lewis population is general healthy. Steps


are being taken in 2008 to limit harvest to provide additional protection during a year of

low return. The proposed actions therefore pose little risk to the prospects for either

survival or recovery of the population. The abundance ofthe Sandy :wpulation islower

relative to the viability objective, but escapements are still averaging tfundreds of fish per

year and thus well-above a: low abundance threshold thatwo:uld i n ~ c a t e  an ·immediate


survival concern. Expected mortality iri.the proposed f i S h e r i e s 1 s 1 o w ( 3 ~ 8 % )  With,further


protection apjilled iiiiiver't<>'meet ·esbaperiient objectivd;,tmd'tlius urenot likely to;··. ·


appreciably reduce the likelihood of suivival ior recovery :forthe !Joplllatiori. ·


Tule Chinook Populations


NMFS Guidance to the Council in 2008 required that Council area and Columbia River


fisheries be managed subject to a total exploitation rate of 41%. Because of fishery


constraints for other stocks, the Council has proposed fisheries that are expected to result


in a total exploitation rate of 3 5 . ~ %  (PFMC 2008b ). Exploitation rates in 2009 and


thereafter will be developed through NMFS ongoing analysis and provided through


NMFS annual guidance to the Council. For purposes of analysis, NMFS assumed that


harVest impacts in the future would be no greater than 41%. Both the VRAP and SP AZ

analyses implicitly assume constant future harvest. However, NMFS indicated in their


guidance that further reductions may be required as a result of ongoing review.


Harvest was identified as a limiting factor when the ESU was listed under the ESA in


1999. The effects of harvest were reduced both before and since their listing. The total


exploitation rate on Lower Columbia River tule populations averaged 73% during the


1980's, 46% during the 1990's, and 49% since 2000 (Table 31). NMFS has also reduced


the allowable take of Lower Columbia River tule Chinook through subsequent


consultations from 65% prior to 2002, to 49% through 2006, to 42% in 2007. NMFS'


guidance for 2008 is that the exploitation rate be reduced further to 41%. These


reductions in harvest have help to reduce the effects of harvest as a limiting factor.


The LCFRB Recovery Plan provides an overview of the status of populations in the ESU


based on TRT recommendations for assessing viability using criteria for abundance,


productivity, spatial structure, and diversity (Table 26). The persistence category used in


Table 26 integrates abundance and productivity criteria. This overview for tule
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populations suggests that risk related to abundance and productivity are higher than those


for spatial structure and diversity. Lower scores indicate higher risk. The scores for


persistence for most populations range between 1.5 and 2.0. The scores for spatial


structure generally range between 3 and 4, and for diversity between 2 and 3,


respectively.


There are 21 tule populations in the Lower Columbia River Chinook ESU distributed


across three MPGs (Table 18). Several of these populations were designated through


recovery planning as primary populations that are targeted for high viability through the


recovery planning process. These include the Grays, Elochoman, and Clatskanie in the


Coastal Fall MPG, and the Coweeman, East Fork Lewis, Kalama, and Washougal in the


Cascade MPG (Table 19). Other populations are still important to the overall status of

the ESU, but the viability criteria used to assess their status are less stringent.


These designations regarding population priorities are preliminary and some are likely to


change as Oregon completes its recovery planning process and integrates their


cpnclusions with the Interim Recovery Plan for Washington populations. For example,


some changes i n  the priority designations have alrea9y been proposed through the HSRG


process (HSRG -2007) ·.· Finali? Jpg these population priority d e ~ g n a t i o n s  is relevant to

consideration o f a : C Q t n P t e h ~ n s i v e  recovery stta.tegyt ·including developing provisioll$


related to a long -term harveSt management Strategy. . .


The considerations and results of the Lower Columbia River Work Group over the last


two years are discussed at length in this biological opinion. The Work Group focused


much of their attention on analysis of the Coweeman, East Fork Lewis, and Grays river


populations. These populations were chosen because the necessary data were available,


they were designated as primary populations, and subject to relatively little hatchery


Utfluence. ·


Generally, the Coweeman and East Fork Lewis populations are considered indicators of

larger natural-origin populations in the Cascade MPG. The Grays is representative of

smaller populations that are more typical of the Coastal MPG. Results from the Work


Group analysis of these populations were used in part to establish exploitation rate limits


thatare  articulated i n  the Guidance to the Council.


I t  is less clear how the results of the anlaysis for the three indicator populations applies to


other populations in the respective MPGs that are subject to greater hatchery influence.


The question of applicability ofresults of related indicator populations is discussed in the


Work Group report (Ford et.al. 2007). For example, the escapement to the Grays River


has been just a few hundred fish in recent years (Table 24). The Work Group's analysis


suggests that the Grays is at risk even with little or no harvest (Tables 32-34). The risk is


high largely because the abundance is low so there is a relatively high probability that the


population will fall below the low abundance threshold in the future if nothing is done to


improve the productivity of the population. The Elochoman and


Mills/Abernathy/Germany populations are in the Coastal MPG too, but escapements to


those populations have numbered in the thousands in recent years, largely due to hatchery
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strays (Table 24). These populations may be at risk because of hatchery influence or


other considerations, but their status is not directly comparable to that of the Grays. They


are not currently at risk because of low abundance. The Grays may be more


representative of populations like the Clatskanie or Scappoose, but there is less


information on escapement levels or hatchery contributions for these populations. Big


Creek and Youngs Bay populations are contiguous with large hatchery net pen programs


designed to support terminal area fisheries. They are therefore also likely recipients of

large numbers of hatchery strays.


The Coweeman and East Fork Lewis are more representative of populations in the


Cascade MPG. The analytical results for the Coweeman and East Fork Lewis are more


optimistic compared to those for the Grays River. Escapements to these have been


several! 00 to a thousand fish or more in recent years (Table 24). Escapements to other


populations in the MPG including the Cowlitz, Kalama, and Washougal have been


thousands of fish per year, again largely due to hatchery influence.


-

The three indicator populations are natural-origin populations that a r e ~ s s e n t i a l  to the


recovery of the ESU. · Their status as primary populations is not likely'to change. I t  is


therefore appropriate tha t we use results from the W o ~  Group analysis for these · · · ·


populations to &Ssess their status and'the effects of the' propoSci'l action. H o w e v e t ~ · i t  is


also important to understand the pervasive effects of hatchery production on t u J ~ · ·  

1 


populations in the ESU, and how it complicates the analysis and the application of results


from the indicator populations to <ither populations i n the ESU. It also underscores the


need for a more comprehensive solution that addresses hatchery and harvest reform


simultaneously, and other factors that may affect the status and productivity of the


populations over the long term.


The VRAP analysis provides estimates of Recovery Exploitation Rates (RER) that are


designed to meet specified survival and recovery criteria. Results from the VRAP


analysis depend on the particular model used and various assumptions. The results are


therefore expressed as a range. For the Coweeman and East Fork Lewis populations the


RER estimates ranged from 34% to 58% and 44% to 58%, respectively (Table 32).


These results suggest for the Coweeman, for example, ·that total exploitation rates on the


order of34% to 58% are consistent with expectations of survival and recovery. For the


Grays population the results were more pessimistic with RER estimates ranging from 0 to


20%.


The SP AZ analysis used that same data, but took a somewhat different analytical


approach. SPAZ analyzed extinction risk over the next I 00 years. Extinction in this case


is defined as falling below the quasi extinction threshold (QET of either 50 or 150) over a


four year period sometime in the next 100 years. Results of the SP AZ analysis were


generally similar to those ofVRAP. For the Coweeman and East Fork Lewis


populations, depending in part on the QET values used, exploitation rates in the range of

25% to 50% were consistent with viability criteria. But for the Grays population the


probability of meeting viability criteria was low, even with no harvest (Table 34).
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NMFS' guidance to the Council was to limit the total exploitation rate for tule Chinook in


2008 to 41%. Because of management constraints for other stocks, the Council


recommended fisheries that were actually lower with an anticipated total exploitation rate


of 35.8%. The fishery impacts would be distributed among fisheries in Alaska and


Canada (18.5%), Council and Fraserarea fisheries (10.1%), and those that would occur


inriver (7 .1% ). Proposed fishing levels are consistent with NMFS' guidance and at the


lower end of the range of analytical results for the Co wee man and East Fork Lewis


indicator populations, but were above those recommended for the Grays.


A common characteristic of the VRAP and SP AZ methods is that they rely on


observations ofabundance from recent years and resulting estimates ofpopulation


productivity. The current circumstances are then projected into the future for 25 years


(for VRAP) or 100 years (for SPAZ) to estimate risk. A key assumption ofboth models


is that productivity and the associated variability will not change in the future. A number


of actions have been taken that would improve the status of populations in the ESU. If

productivity is higher than presumed, the results from the VRAP and S ~  AZ analyses may


be conservative. In the following discussion, we use the Grays as an eSt.ample, but the


general point applies to .Qther populatiop.s as well ·. In  going through t h ~  list of beneficial


actions we need .tQ ~ · ~ ~ f q l  ~ .  ~ 1 1  those that either ~ v e  occurred or .m:e. . . .


reasonable ~ . t o  9<;9ur, f r o m t h ~ s e  #uit ~ m o r e  ~ p e c u l a t i v e  andtherefore cannot be ·


relied upon.: .· c, , - . · .· , , · . · ·


One of the assumptions underlying the HSRG analysis is that population productivity


(defined as spawner-to-spawner return) will increase if the influence ofhatche,ryfish on

natural-origin spawners can be reduced (HSRG 2007). For the Grays River, the HSRG


assumes that population productivity will double over the long term, if hatchery influence


on natural-origin spawners is e ~ t e d .  Steps have already been taken to reduce the


effect of hatchery spawning on the Grays population. The Chinook hatchery on the


Grays was closed with last releases i n 1997 and last returns in 2000 or 2001. The states'


program designed to address the adverse effects of hatcheries calls for construction of a


weir on the lower Grays to further reduce the effects of out of basin hatchery strays. The


design and permitting phase of the weir project is funded and scheduled for completion in


2008 with construction scheduled for 2009 (Anderson and Bowles 2008). NMFS


concludes that completion of the weir is reasonably likely to occur.


There have been several habitat restoration activities specific to the Grays River. A


comprehensive assessment and restoration plan, conducted by the Pacific Northwest National


Laboratory (PNNL) in cooperation with Washington Department ofFish and Wildlife


(WDFW) and Pacific States Marine Fisheries Commission (PSMFC), was completed in 2006.


There have been several additional design related and implementation projects and site


specific restoration programs (see attachment to Lohn and Mcinnis 2008). The site specific


restoration projects referred to are either complete or already underway. The Washington


Department ofFish and Wildlife recently drew the attention of the LCFRB to the importance


of the Grays River and asked that they continue to support habitat related improvement


activities (Anderson 2008). The occurrence of future projects is uncertain, but the intention is
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clear. Because this consultation is specific to 2008, progress related to future projects can be


evaluated through subsequent consultations.


Other survival benefits can be attributed to actions taken in conjunction with the FCRPS.


NMFS is currently consulting with the Action Agencies regarding operation of the


FCRPS. That consultation is due to be completed in early May 2008. Several actions


either have been taken or are proposed as part of the Reasonable and Prudent Alternative


(RP A) that would benefit fall Chinook populations in the lower river. NMFS released a


draft FCRPS biological opinion on October 30, 2007 that describes activities in the


Environmental Baseline and those that are part of the RPA (NMFS 2007c). Those in the


baseline can be counted on as reasonably certain to occur. Those in the RP A must be


considered speculative until the consultation is completed. In some cases, the magnitude


of the expected survival improvements are qualitative; in other cases, survival benefits


are quantified and specific to particular life history types (NMFS 2007c). Nonetheless, it


is apparent that actions have been taken to improve -conditions in the lower river.


Survival improvements that will benefit tule Chinookare expected to ~ r u e  from


tributary habitat activities, improvements in the estuary habitat, and efforts to reduce


predation frOin birds and fish predators.


The prevliilirig theine bi this biological opinion;particuldrly as it relates to Lower·· ·


Columbia· River tule populations, is· one of cha.D.ge. ·NMFs ·is using the best available


information to evaluate the effects of the proposed action in 2008. Butconsideration of

the proposed action also requires an understanding of ongoing recovery and reform


activities that affect the species status. NMFS articulated in its Guidance letter to the

Council, increased focus on integrating its harvest analysis with other efforts to rebuild


and recover tule populations. With regard to hatchery production, NMFS highlighted a


choice to the Council framed by ~ e  results of the HSRG report that emphasized the need


to reduce the effect of hatchery-origin fish on natural-spawning populations. The two


general options for addressing the problem were to either substantially reduce or

eliminate existing hatchery programs, or to reprogram existing production to reduce


straying, increase the ability of fisheries to differentially harvest hatchery fish, and install

a system of weirs in key locations that can be used to manage the interactions between


hatchery and natural-origin fish. In either case, it remains clear that hatchery programs


and the fisheries they support must change significantly over the next several years.


In response, the states have considered the HSRG recommendations, the Interim


Recovery Plan and other information in order to develop a comprehensive and integrated


hatchery and harvest reform program. A framework of that reform plan was provided to


NMFS in January and includes (Anderson and Bowles 2008):


mass marking hatchery produced tule Chinook to allow for brood stock


management, assessment and control of hatchery strays, and implementation of

mark selective fisheries;


developing a system of weirs and hatchery intake improvements to manage


returning fish;


reducing some programs and transferring hatchery releases between programs to
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maximize production and minimize the adverse effects of hatchery strays on


priority populations, and


developing techniques to enable commercial scale mark selective fisheries.


NMFS appreciates the scale and complexity of the reforms proposed by the states and


commends them for their undertaking.


To be effective the program obviously must be implemented. The states propose that


changes be phased in over time. Much of the program is currently unfunded and there


will be complexities related to the design, permitting, and construction of each project.


However, NMFS is aware that substantive and essential steps already have been taken to


implement elements of the program. First, the program depends fundamentally on the


requirement that all hatchery fish be mass marked with an adipose fin clip so they can be


distinguished visually. Visual identification of hatchery fish allows for mark selective


fisheries, sorting of hatchery fish returning to the rivers, and identification of hatchery


fish in natural-origin spawning areas. Federal legislation requires that .all hatchery fish


intended for harvest, and produced i n federal hatcheries or supported l)y federal funding,


be marked with an adipose fin clip. NMFS' recent.letter reiterates the.UJ.arking .


requirement and reminds the states who manage the ruttcheries that marking is required


regardless offmiding limitations. Ifne,cessary, pro<!l_lcgQn;wilthave to, b e . r e . d u ~  to .. ·


meet the marking requirement (Turner2007) .. The marking phase of the reform initiative


can be counted on as reasonably certain to occur.


The states' proposal also calls for the design, permitting, and construction of eight


hatchery weirs or hatchery intake modifications (Anderson and Bowles 2008). The


associated work schedule calls for completion in 2012. Much of the work is contingent


on future funding, but several eleJ;D.ents of the project are either completed or already


funded. Funding proposals have· been submitted for subsequent steps. For example, the


weir on the Lower Elochoman, and design of the weir on the upper Elochoman, were


completed in 2007. Design and permitting phases for the Washougal and Grays weirs


were funded with work scheduled for completion in 2008. Funding proposals have been


submitted for other design, permitting, and construction elements of the project.


Potential sources for funding include, but are not limited to, Pacific Coastal Salmon


Recovery Funds and Mitchell Act money. NMFS concludes that substantive and


essential steps have been taken to implement elements of the program. NMFS will


continue to monitor progress related to the program and support the states' effort to


ensure it is implemented.


Based on the above described considerations NMFS concludes that the proposed actions


are not likely to appreciably reduce the likelihood ofsurvival or recovery of the Lower


Columbia River tule Chinook populations.


Throughout this biological opinion and in the Integration and Synthesis, NMFS has


structured its review by considering separately the effects on the spring, brights, and tule


life history types and the component populations. In the end, our conclusion relates to the


ESU as a whole.
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The Lower Columbia River Chinook ESU is made up ofmultiple populations and MPGs.


As described above, it is unlikely that the ESU will go extinct at least in the near future


because of the high abundance ofhatchery fish, which preserve genetic resources and


ensure in most cases that abundance is well above extinction thresholds. Hatchery fish


do increase the risk to the species over the long term. Additionally, most of the key


populations for which information on wild abundance is available indicate that spawner


abundance is and will remain well above extinction thresholds. The SP AZ analysis


indicates that extinction risk for indicator populations in the Cascade MPG is relative


low. Smaller populations in the Coastal MPG represented by the Grays are likely at


greater risk.


As described above, recovery will be a long process for most of the populations in this


E.SU. Hatchery, harvest, and habitat policies and recovery strategies are inter-related.


The proposed harvest rates, however, represent a significant decrease from historical


harvest rates. This suggests tha t the trend in harvest rates is consistent-with the direction


needed for recovery. Specific harvest rates needed for recovery have yet to be


determined and will rely, in part, on the degree to which improvements are made in other


sectors.


Furthermore, for the key populations representing Cascade MPG tule Chinook, the RER


analysis indicates that the likelih<K?d of survival and recovery for these populations will


not be appreciably reduced by theproposed action. As with extinction risk, notable


exceptions to this result are the smaller coastal populations represented in the aniilysis by


the Grays River.


In summary, although we cannot. demonstrate that every population will be certain to


survive and recover under the proposed action, based on the above considerations NMFS


concludes thatthe impacts associated with the proposed PFMC and Fraser panel fisheries


for 2008 are not likely to appreciably reduce the likelihood of survival or recovery of the


Lower Columbia River Chinook ESU. This conclusion takes into account the possibility


that the 2008 harvest rates could continue indefinitely into the future, if so determined


through subsequent consultations, and does not rely on the short term of the proposed


action to reach this conclusion.


Based on the above described considerations, NMFS concludes that the impacts


associated with the proposed PFMC and Fraser panel fisheries for 2008 are not likely to


appreciably reduce the likelihood of survival or recovery of the Lower Columbia River


Chinook ESU.


7.0 CONCLUSION

After reviewing the current status of the listed ESUs considered in this biological


opinion, the environmental baseline for the action area, the effects of the proposed


fisheries, and the cumulative effects, it is NMFS' biological opinion that the proposed


2008 PFMC and U.S. Fraser Panel Fisheries are not likely to jeopardize the continued


existence of Lower Columbia River Chinook. Similarly, it is NMFS' biological opinion
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that the PFMC and U.S. Fraser Panel Fisheries managed consistent with the proposed


action in 2008 and for the foreseeable future are not likely to jeopardize the continued


existence of Lower Columbia River coho ESU.


Critical habitat has not yet been designated for the Lower Columbia River Coho Salmon


ESU, so it is not addressed in this opinion. The designated critical habitat for the Lower


Columbia River Chinook ESU does not include offshore marine areas ofPuget Sound


and the Pacific Ocean. The activities considered in this consultation will therefore not


result in the destruction or adverse modification of any of the essential features of

designated critical habitat for the Lower Columbia River Chinook ESU.


8.0 INC IDENTAL TA K E STATEM ENT

Section 9 of the ESA and Federal regulations pursuant to section 4(d) of the ESA prohibit


the take of endangered and threatened species, respectively, without special exemption. "


Take" is defmed as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or

collect, or to attempt to engage in any such conduct. " H ~ "  is furthet:,-defined to include


significant habitat modification or degradation that results in death or mjury to listed .


species by significantly impairing behavioral patterns, including breeding, feeding, or

sheltering. "Harass" is defined as intentional or negligent actions tha t create the


likelihood of injury to listed species to such an extent as to significantly disrupt normal


behavior patterns which include, butare not limited to, -breeding, feediri.g, or shel«:ring.


"Incidental take" is defined as take that is incidental to, and not the purpose ot: the


carrying out of an otherwise lawfui activity. Under the tenns  of section 7(b)( 4) and·


section 7(o)(2), taking that is incidental to and not intended as part of the agency action is


not considered to be prohibited taking under the ESA provided that such taking is in


compliance with the terms and conditions of this Incidental Take Statement (ITS).


The measures described below are non-discretionary; they must be undertaken by the


action agency so that they become binding conditions of any grant or permit issued to the


applicant, as appropriate, in order for the exemption in section 7(o)(2) to apply. The


action agencies have a continuing duty to regulate the activity covered in this incidental


take statement If the action agencies (1) fail to assume and implement the teims and


conditions or (2) fail to require the applicant to adhere to the terms and conditions of the


incidental take statement through enforceable terms that are added to the permit or grant


document, the take exemption of section 7(o)(2) may lapse. In order to monitor the


impact of incidental take, the agencies must report the progress of the action and its

impact on the species to NMFS as specified in the incidental take statement. [50 CFR


§402.14(i)(3)]


An incidental take statement specifies the impact of any incidental taking of endangered


or threatened species. I t  also provides reasonable and prudent measures that are


necessary or appropriate to minimize impacts and sets forth terms and conditions with


which the action agency must comply in order to implement the reasonable and prudent


measures.
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8.1 Amount or Extent of Incidental Take Anticipated

NMFS anticipates that Lower Columbia River coho and Lower Columbia River Chinook


will be taken as a result of proposed PFMC and U.S. Fraser Panel Fisheries. The


incidental take occurs as a result of catch and retention, or mortalities resulting from


catch and release, or mortalities resulting from encounter with fishing gear, as a


consequence of fishing activity. The amount of anticipated take is expressed below in


terms of exploitation rates that include all sources of harvest mortality.


The total allowable exploitation rate for Lower Columbia River coho in Council area and


inriver fisheries will be determined annually using year specific circumstances applied to


the ocean portion of Oregon's harvest matrix (Table 3a). The distribution of harvest


impacts between Council area and inriver fisheries may vary between years and inseason


so long as the total does not exceed the year specific limit. In 2008, for example, the total


allowable exploitation rate of Lower Columbia River coho in the specified fisheries is


8%. The expected exploitation rate in Council area fisheries is 5.9%. As indicated


above, the distribution of harvest impacts in 2008 between Council ~   inriver fisheries


may vary inseason so long as the total does not exceed 8%. The expected exploitation


rate in Fraser Panel fisheries is 0.2%.


The expected e ~ l o i t a t i o n  rates for Lower Columbia River spring Chinook in Council ·


and Fraser Panel fisheries in 2008 are 12.2% and 0.2%, respectively. The expected


exploitation rates for Lower Columbia River bright Chinook i n Council and Fraser Panel


fisheries in 2008 are 3.8% and 0.1%, respectively. The take of Lower Columbia River


tule Chinook in 2008 is subject to a total exploitation rate limit of 41% for all ocean and


inriver fisheries. The harvest impacts are distributed between Alaskan and Canadian


fisheries, those in the Council and Fraser Panel areas, and those that occur in the


Columbia River. The expected exploitation rate from all fisheries is 35.8%, well below


the 41% limit. The expected exploitation rates in Council and Fraser Panel fisheries in

2008 are 9.8% and 0.3%, respectively. The expected exploitation rate in fisheries in the

Columbia River is 7.1 %. The distribution of impacts between the Council and Fraser


Panel fisheries, and those that occur inriver, may change inseason so long as the total


exploitation rate for all fisheries does not exceed 41%.


8.2 Effect of the Take

In this biological opinion, NMFS has determined that the level of anticipated take is not


likely to jeopardize the continued existence oflisted Lower Columbia River coho or

Lower Columbia River Chinook ESUs. Critical habitat for the Lower Columbia River


coho ESU has not been proposed. Critical Habitat for Lower Columbia River Chinook


was designated on September 2, 2005 (70 FR 52630), but does not include offshore


marine areas ofPuget Sound and the Pacific Ocean. The bounds of the action area are


therefore outside the bounds of critical habitat for Lower Columbia River Chinook. The


activities considered in this consultation will therefore not result in the destruction or


adverse modification of any of the essential features of designated critical habitat for the


Lower Columbia River Chinook ESU.
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8.3 Reasonable and Prudent Measures

NMFS concludes that there are two reasonable and prudent measures necessary or


appropriate to minimize the impacts from fisheries considered in this biological opinion


to listed Lower Columbia River coho and Lower Columbia River Chinook salmon ESUs.


1. Inseason management actions taken during the course of the fisheries shall be


consistent with the take limits defined in Section 8.1 ofthe Incidental Take Statement


above. NMFS shall consult with the PFMC, states and tribes to account for the catch of

coho and Chinook in PFMC area fisheries as these occur through the season. NMFS will


track the results of these monitoring activities, in particular, and any anticipated or actual


increases in the incidental exploitation rates of listed Lower Columbia River coho and


Lower Columbia River Chinook from those expected preseason.


2. . Harvest impacts on listed salmon stocks shall be monitored using best available


measures. Although NMFS is the federal agency responsible for seeing that this


reasonable and prudent measure is carried out, in practical terms, it is !}le states and tribes


that conduct monitoring of catch and non-retention impacts. · ~

8.4 Terms and Co.nditions


In order to be exempt from the prohibitions of section 9 of the ESA;N;Mf's mustensure


that the PFMC, states, and tribes comply with the following terms and conditions, which


implement the reasonable and prudent measures described above. These terms and


conditions are non-discretionary.


1 a. NMFS shall confer with the affected states and tribes, the PFMC chair and the


U.S. Fraser Panel, as a p p r o p r i a t ~ , . t o  ensure that inseason management actions taken


during the course of the fisheries are consistent with the take specified in Section 8.1 of

the Incidental Take Statement above.


1 b. NMFS shall confer with the affected states and tribes, the PFMC chair, and the


U.S. Fraser Panel to account for the catch of the PFMC and U.S. Fraser Panel fisheries


throughout the season. If it becomes apparent inseason that any of the specified


expectations regarding exploitation rates may be exceeded then NMFS, in consultation


with the PFMC, and states and tribes, shall take additional management measures to


reduce the anticipated catch as needed to conform to those expectations.


2a. NMFS shall ensure that monitoring of catch in the PFMC and U.S. Fraser Panel


commercial and recreational fisheries by the PFMC, states, and tribes is sufficient to


provide statistically valid estimates of the catch of salmon. The catch monitoring


program shall be stratified by gear, time and management area. Sampling of the


commercial catch shall entail daily contact with buyers regarding the catch of the


previous day. The recreational fishery shall be sampled using effort surveys and suitable


measures of catch rate.
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2b. NMFS, in cooperation with the affected states and tribes, the PFMC chair, and the

U.S. Fraser Panel, as appropriate, shall monitor the catch and implementation of other

management measures, e.g., non-retention fisheries, at levels that are comparable to those

used in recent years. The monitoring is to ensure full implementation of, and compliance

with, management actions specified to control the various fisheries within the scope of

the action.

2c. NMFS, in cooperation with the affected states and tribes, the PFMC chair, and the

U.S. Fraser Panel, as appropriate, shall sample the fisheries for stock composition,

including the collection of coded-wire-tags in all fisheries and other biological

information, to allow for a thorough and statistically valid post-season analysis o f fishery

impacts on listed species.

2d. The use of non-retention in both commercial and recreational fisheries is

becoming more prevalent in fisheries management, as a way to decrease impacts on

stocks o f concern and/or increase fishing opportunity. NMFS shall e ~ u r e  that

postseason harvest assessment by the states, tribes and PFMC include estimates o f

mortality in non-retention fisheries and a description ofthe methods used in the

estimation.

9.0 CONSERVATION RECOM M ENDATIONS

Section 7(a)(l) o f the ESA directs Federal agencies to utilize their authorities to further

the purposes of the ESA by carrying out conservation programs for the benefit o f

threatened and endangered species. Conservation recommendations are discretionary

agency activities to minimize or avoid adverse effects of a proposed action on listed

species or critical habitat, to help· implement recovery plans, or to develop information.

NMFS believes the following conservation recommendations are consistent with these

obligations, and therefore should be implemented:

1. NMFS, in collaboration with the PFMC, states, and tribes, should evaluate the

ability of the ESU to survive and recover, given the totality o f impacts affecting the

Lower Columbia River coho and Lower Columbia River Chinook salmon ESUs during

all phases of its life cycle, including freshwater, estuarine and ocean life stages. For this

effort, NMFS should collaborate with the affected co-managers to evaluate and improve

the life cycle models on which the matrix type management approach for Lower

Columbia River coho is based and to continue working with Chinook models or new

models for coho as they become available.

2. NMFS, in collaboration with the PFMC, states, and tribes, should evaluate, where

possible, improvement in gear technologies and fishing techniques that reduce the

mortality of listed species, e.g., use of live tanks, net configuration, release methods.

3. NMFS, in collaboration with the PFMC, states, and tribes, should continue to

evaluate the impacts of selective and non-retention fishing techniques in commercial and

recreation fisheries on listed species.
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4. NMFS, in collaboration with the PFMC, states, and tribes, should continue to


improve the quality of information gathered on ocean rearing and migration patterns to


improve the understanding of the utilization and importance of these areas to listed


Pacific salmon, particularly coho and Chinook salmon.


5. NMFS, in collaboration with the PFMC, states, and tribes, should continue to


evaluate the potential selective effects of fishing on the size, sex composition, and age


composition of salmon populations.


10.0 RE-INITIATION OF CONSULTATION

This concludes the biological opinion on the 2008 PFMC and U.S. Fraser Panel Fisheries.


As provided in 50 CFR §402.16, reinitiation of formal consultation is required where


discretionary Federal agency involvement or control over the action has been retained (or


is authorized by law) and i f: (1) the amount or extent of incidental take...specified in the


Incidental Take Statement is exceeded; (2) new infonnation reveals effects of the agency


action that may affect listed speeies orcritical habitat in a .oo,anner or to an extent not


considered in this opinion; (3) the agency action is subsequently modified in a ~ e r  .


that causes an effect on to the listed species or critical habitat not considered in this


opinion; or ( 4) a new species is listed orcritical habitat designated that may be affected


by the action. In instances where the amount orextent of incidental take is exceeded,


section 7 consultation must be imniediately reinitiated.


11.0 MAGNUSON-STEVENS ACT ESSENTIAL FISH HABITAT CONSULTATION

The Magnuson-Stevens Act, as amended by the Sustainable Fisheries Act of 1996 (Public


Law 104-267), established procedures designed to identify, conserve, and enhance


Essential Fish Habitat (EFH) for those species regulated under a Federal fisheries


management plan. Pursuant to the Magnuson-Stevens Act:


Federal agencies must consult with NMFS on a ll actions, or proposed actions, authorized,


funded, or undertaken by the agency, that may adversely affect EFH (§305(b)(2)); NMFS


must provide conservation recommendations for any Federal or State action that would


adversely affect EFH (§305(b)(4)(A)); and Federal agencies must provide a detailed


response in writing to NMFS within 30 days after receiving EFH conservation


recommendations. The response must include a description of measures proposed by the


agency for avoiding, mitigating, or offsetting the impact of the activity on EFH. In the


case of a response that is inconsistent with NMFS EFH conservation recommendations,


the Federal agency must explain its reasons for not following the recommendations


(§305(b)(4)(B)).


EFH means those waters and substrate necessary to fish for spawning, breeding, feeding,


or growth to maturity (Magnuson-Stevens Act §3). For the purpose of interpreting this


definition ofEFH: Waters include aquatic areas and their associated physical, chemical,


and biological properties that are used by fish and may include aquatic areas historically
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used by fish where appropriate; substrate includes sediment, hard bottom, structures

underlying the waters, and associated biological communities; necessary means the

habitat required to support a sustainable fishery and the managed species' contribution to

a healthy ecosystem; and "spawning, breeding, feeding, or growth to maturity" covers a


species' full life cycle (50 CFR 600.10). Adverse effect means any impact which reduces

quality and/or quantity ofEFH, and may include direct (e.g., contamination or physical

disruption), indirect (e.g., loss of prey or reduction in species fecundity), site-specific or

habitat-wide impacts, including individual, cumulative, or synergistic consequences of

actions (50 CFR 600.810).

EFH consultation with NMFS is required regarding any Federal agency action that may

adversely affect EFH, including actions that occur outside EFH, such as upstream and

upslope activities that may adversely affect EFH.

The objectives of this EFH consultation are to determine whether the proposed action

would adversely affect designated EFH and to recommend conservatiQn measures to

avoid, minimize, or otherwise offset potential adverse effects to E F H . ~ - -

11.1 Identification of Essential Fish Habitat

The PFMC is one o f eight'Regional Fishery Management Councils established under the

Magnuson-Stevens Act The PFMC develops and .carries out fisheries managementplans

for Pacific coast groundfish, coastal pelagic species and salmon off the coasts of

Washington, Oregon, and California, and recommends Pacific halibut harvest regulations

to the International Pacific Halibut Commission.

Pursuant to the Magnuson-Stevens Act, the PFMC has designated EFH for five coastal

pelagic species (Casillas et al. 1998, PFMC 1998), over 80 species of groundfish (PFMC

2005) and three species o f federally-managed Pacific salmon: Chinook ~  tshawytscha);

coho ~  kisutch); and Puget Sound pink s a l m o n ~  gorbuscha)(PFMC 1999). The

PFMC has not identified EFH for chum s a l m o n ~  keta), or steelhead (0. mikiss), but

the areas used by chum and steelhead for "spawning, breeding, feeding, or growth to

maturity" overlap with those identified for coho and Chinook salmon as encompassed by

the actions considered in this biological opinion.

EFH for groundfish includes all waters, substrates and associated biological communities

from the mean higher high water line, the upward extent of saltwater intrusion in river

mouths, seaward to the 3500 m depth contour plus specified areas of interest such as

seamounts. EFH for coastal pelagic species includes all waters, substrates and associated

biological communities from the mean higher high water line, the upriver extent of

saltwater intrusion in river mouths, and along the coast extending westward to the

boundary of the EEZ. Marine EFH for Chinook and coho in Washington, Oregon, and

California includes all estuarine, nearshore and marine waters within the western

boundary of the EEZ, 200 miles offshore. Freshwater EFH for Pacific salmon includes all

those streams, lakes, ponds, wetlands, and other water bodies currently, or historically

accessible to salmon in Washington, Oregon, Idaho, and California, except areas

106


AR057516



upstream of certain impassable man-made barriers (as identified by the PFMC 1999), and


l o n g s t a n d i n g ~  naturally-impassable barriers (i.e., natural waterfalls in existence for


several hundred years). Detailed descriptions and identifications of EFH are found for


groundfish in the Final Environmental Assessment/Regulatory Impact Review for


Amendment 19 to the Pacific Coast Groundfish Management Plan (PFMC 2005); for


coastal pelagic species in Amendment 8 to the Coastal Pelagic Species Fishery


Management Plan (PFMC 1998); and for salmon in Appendix A to Amendment 14 to the


Pacific Coast Salmon Plan (PFMC 1999). Assessment of potential adverse effects to


these species' EFH from the proposed action is based, in part, on this information.


11.2 Proposed Action and Action Area

For this EFH consultation, the proposed actions and action area are as described in detail


above. The proposed actions are (1) NMFS' promulgation of ocean fishing regulations


within the Exclusive Economic Zone (EEZ) of the Pacific Ocean and, (2) NMFS'


regulation of U.S. Fraser Panel fisheries in northern Puget Sound under the Pacific


Salmon Treaty (Psn. The action area includes the EEZ, which is dirtftly affected by the


federal action, and the coastal and inland marine waters of the states of Washington,


Oregon and California, which may be indirectly affected by the federal action. For the


U.S. Fraser Panel Fisheries, the action area·includes the U.S. waters ofili,e Strait of Juan


·de Fuca and the San Juan Islands in northern Puget Sound. The estuarine and.offshore


marine waters are designated EFH for vanous life stages of groundfish and five coastal


pelagic species. The action area also encompasses the Council-designated EFH for


Chinook and coho salmon.


11.3 Effects of the Proposed ~ c t i o n

While harvest related activities do affect passage in that fish are intercepted, those


impacts are accounted for explicitly in the ESA analyses regarding harvest related


mortality. The harvest-related activities of the proposed actions considered in this


consultation involve boats using hook-and-line gear and commercial purse seines, reef

nets and gill nets. The use of these gears affects the water column and the shallower


estuarine and nearshore substrates, rather than the deeper water, offshore habitats. The


PFMC assessed the effects of fishing on salmon EFH and provided recommended


conservation measures in Appendix A to Amendment 14 to the Pacific Coast Salmon


Plan (PFMC 1999). The PFMC also assessed the effects of fishing activities, including


ghost fishing by gillnets, on EFH for groundfish and provided recommended


conservation measures that were adopted for Amendment 19 the Pacific Coast


Groundfish Management Plan (PFMC 2005). The fmal rule implementing Amendment


19 will provide measures necessary to conserve EFH for groundfish. Therefore, no


additional EFH recommendations are necessary for this proposed action.


Of the three types of impact on EFH identified by the PFMC for fisheries in Council


waters, the concern regarding gear-substrate interactions and removal of salmon


carcasses are also potential concerns for the fisheries in U.S. Fraser Panel waters. The


types of salmon fishing gear that are used in U.S. Fraser Panel Fisheries- purse seine,
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reef net, and gillnet - actively avoid contact with the substrate because of the resultant

interference with fishing and potential loss of gear. Consequently, there will be minimal

disturbance to vegetation, and negligible harm to rearing habitat, or to water quantity and

water quality. The PFMC conservation recommendations to address the concern

regarding removal of salmon carcasses were to manage for maximum sustainable

spawner escapement and implementation of management measures to prevent

overfishing. Both ofthese conservation measures are basic principles of Fraser Panel

management (PST 1999; Puget Sound Salmon Management Plan 1985). Thus, there will

be minimal effects on the essential habitat features of the affected species from the action

discussed in this biological opinion, certainly not enough to contribute to a decline in the

values o f the habitat.

11.4 Conclusion

The PFMC concluded fishing activities of the t ype included in the proposed actions

considered in this opinion are likely to adversely affect EFH and it pr? [ided

recommended conservation measures (Casillas et al. 1998; PFMC 1 9 Y ~ ;  PFMC 1999).

The PFMC adopted these conservation measures for fishing activities under its

jurisdiction.at'theJune 2000 Council meeting, andthey  were approved by the Secretary

o f Commerce ·aspart of the package on Amendment 14 on September27,  2000. · These

consen'ation· measures remain i n effect for thePFMC Fisheries. The U.S. Fraser Panel

fisheries are unlikely to adversely affect EFH as described i n Subsection 10.3 above.

Therefore, NMFS concludes that EFH has been adequately addressed for the PFMC and

U.S. Fraser Panel Fisheries.

11.5 EFH Conservation RecQmmendation


Pursuant to Section 305(b)(4)(A) of the Magnuson-Stevens Act, NMFS is required to

provide EFH conservation recommendations to Federal agencies regarding actions which

may adversely affect EFH. However, because NMFS concluded that (1) conservation

recommendations have been made and adopted for the PFMC Fisheries and (2) the

proposed U.S. Fraser Panel Fisheries would not adversely affect the EFH, no additional

conservation recommendations beyond those identified and already adopted are needed.

11.6 Statutory Response Requirement ·


Because there are no conservation recommendations, there are no statutory response

requirements.

11.7 Consultation Renewal


NMFS must reinitiate EFH consultation if the proposed 2008 PFMC or U.S. Fraser Panel

Fisheries are substantially revised in a way that may adversely affect EFH, or if new

information becomes available that affects the basis for the EFH conservation

recommendations (50 CFR Section 600.920(k)).
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12.0 DATA QUALITY ACT DOCUMENTATION AND PRE-DISSEMINATION REVIEW

Section 515 of the Treasury and General Government Appropriations Act of 2001 (Public

Law 106-554) ("Data Quality Act") specifies three components contributing to the quality

of a document. They are utility, integrity, and objectivity. This section of the Biological

Opinion addresses these Data Quality Act components, documents compliance with the

Data Quality Act, and certifies that this Biological Opinion has undergone pre-

dissemination review.

Utility: This ESA section 7 biological opinion on proposed 2008 PFMC and U.S. Fraser

Panel Fisheries will not jeopardize the Lower Columbia River Coho or Lower Columbia

River Chinook Salmon ESUs. NMFS can therefore write a no-jeopardy Biological

Opinion for the incidental take ofESA-listed Lower Columbia River coho and Lower

Columbia River Chinook during conduct of2008 PFMC and U.S. Fraser Panel Fisheries.

The intended users are the members of the PFMC, the U.S. Fraser Panel and their

respective communities. Tribal members, recreational fishers and associated businesses,

commercial fishers, fish buyers and related food service industries, anq_the general public

benefit'from the consultation. ~ - - -

Copies o f the Biological Opinion wi l l be provided to the chairs o f the PFMC and U.S.

Fraser Panel. This biological opinion wi l l  be posted onthe  NMFS NW Region web site

(www.nwr.noaagov). The format and naming adheres to conventional standards for

style.

Integrity: This biological opinion was completed on a computer system managed by

NMFS in accordance with relevant information technology security policies and

standards set out in Appendix Ill, "Security of Automated Information Resources," Office

of Management and Budget Circular A-130; the Computer Security Act; and the

Government Information SecuritY Reform Act.

Objectivity:

Information Product Category: Natural Resource Plan.

Standards: This opinion and supporting documents are clear, concise, complete, and

unbiased, and were developed using commonly accepted scientific research methods.

They adhere to published standards including the NMFS ESA Consultation Handbook,

ESA Regulations (SO CFR 402.01 et seq.), and the Magnuson-Stevens Fishery

Conservation and Management Act (MSA) implementing regulations regarding Essential

Fish Habitat (50 CFR 600.920(j)).

Best Available Information: This consultation and supporting documents use the best

available information, as referenced in the literature cited section. The analyses in this

Biological Opinion!EFH consultation contain more background on information sources

and quality.

Referencing: All supporting materials, information, data, and analyses are properly

referenced, consistent with standard scientific referencing style.
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Review Process: This consultation was drafted by NMFS staffwith training in ESA and

MSA implementation, and reviewed in accordance with Northwest Region ESA quality

control and assurance processes.
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