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1995-1998 FCRPS/ Transportati on Bi ol ogi cal Opi ni on

l. | NTRODUCTI ON
A. Backgr ound
1. Factual Context

The National Marine Fisheries Service (NVFS) herein provides its
recommendations, with this biological opinion and its

cont enpor aneous Proposed Snake River Sal non Recovery Pl an’,
constituting a substantial step in a coordinated effort on behal f
of the federal governnent to halt and reverse the declines of
endanger ed Snake Ri ver sal non stocks and other declining Pacific
sal non st ocks. Wil e prepared in response to a reinitiation of
consultation for the Federal Colunbia Ri ver Power Systenl(FCRPSZ
and the order of U S. District Court for the District of Oregon’,
this Biological Opinion is first and forenpst, a commtnent of
the federal governnment to take those steps necessary to inplenent
an ecosystem managenent approach to inproving the |ikelihood of
recovery of the listed species. NWS is cognizant of the

i nportance of the Pacific Salnon to the history of the Pacific
Nort hwest and to its future. This Biological Qpinion, in
conbination with others and the Proposed Recovery Plan, wll
establish those neasures necessary for the survival and recovery
of the listed species, for the benefit of the Northwest Region
and the Nation as a whole.

NMFS, throughout the Proposed Recovery Plan and this Biological
Opi ni on, has taken special consideration of its role in the
federal government’s fulfillnment of the trust relationship with
t he sovereign governnments of the Colunbia River Indian tribes.

1

Proposed Recovery Plan for Snake River Sockeye Sal non, Snake
Ri ver Spring/ Sunmer Chi nook Sal non, and Snake River Fall Chi nook
Sal nron, U.S. Departnent of Commerce, National COceanic At nospheric
Adm ni stration, NVFS, to be released for public conrent in March
1995 (hereinafter referred to as "Proposed Recovery Plan").

> Menorandum of Agreenment on Pacific Sal non Conservation
Wiite House O fice on Environnental Policy, Departnent of conmmerce,
Departnent of the Interior, Departnment of the Interior, Departnent
of the Arny, Departnment of Energy, Departnent of Agriculture, and
t he Environnmental Protection Agency, Cctober 19, 1994.

° ldaho Departnent of Fish and Gane v. National Marine
fisheries Service, No. 93-1420-MA, (March 28, 1994) (hereinafter
I DFG v. NWVFS)




NMFS recogni zes the preferred position of Indian treaty fishing.
The Proposed Recovery Plan will address all sources of sal non
nortality and will include neasures to rebuild the stocks so as
to meet both the requirenents of the ESA and the federal
governnent’s treaty obligations and trust responsibilities to the
I ndi an peopl e, including the opportunity to maximze their sal non
harvests whenever that is consistent with the overall path to
recovery.

Large anounts of time, noney and | abor have been invested in
protecting and rebuil ding Colunbia Ri ver basin sal non and

steel head runs, and still the runs have continued to decline. In
the Pacific Northwest, devel opnent has often proceeded with the
assunption that inproved technol ogy or managenent would nmitigate
i npacts on natural sal non stocks. Unfortunately, the
conservation efforts arising fromthis mtigative approach often
do not share comon objectives and do not ensure the conservation
of natural systens. Regional and state plans present an
assortnment of neasures, sonme of which actually conflict with one
another. It is necessary, now, to establish ecosystem managenent
in the Colunbia River Basin.

The unique life-cycle of the listed Snake River Sal non makes them
singularly vulnerable to a wide variety of hunman activities.

Sal non nmay range thousands of mles during a four or five year
life cycle, disregarding federal, state, tribal and international
managenent regi nes. The enornous range of the Snake River
salnon’s habitat, from high nountain streanms 900 mles inland to
At ka Islands of the North Pacific Ocean, and nunber of conpeting
user groups make the protectlon and al l ocation of the sal mon
resource near inpossible.” There are individual sal non
nortalities at each |ife stage as a result of a variety of

di fferent human activities and natural conditions. In addition
to natural nortality, the level of salnon nortality in the egg-
to-snolt |life stage is affected by various |and nmanagenent
activities including | ogging, livestock grazing and m ning.
Mortality levels in the juvenile migrant stage are affected by
the FCRPS. These juvenile mgrants nmust al so conpete for food
and shelter with hatchery sal non rel eased into the sane river
habitat. |In nmany cases, hatchery fish attract predators, carry
dlsease and adversely affect the genetic pool of Snake River wld
fish.® Simlarly, while in the ocean, these sal non are subject a
nyriad of adverse natural and hurman- caused factors, including

‘ 56 Fed. Reg. 29542 - 29545 June 27, 1991) (NWVFS Proposed
Rul e Listing Spring/ Summer Chi nook Sal non as Threat ened Species);
59 Fed. Reg. 42530 (August 18, 1994); Proposed Recover Plan, 11
See al so, WIkinson and Conner, supra, 18-21

° 56 Fed. Reg. 29545 (June 27, 1991).



fishing, that contribute to their nortality. Finally, on their
return to their upstream spawni ng habitats, they are again
subject to nortality caused, in part, by the hydroelectric
system®

The Snake River Basin enconpasses 107,000 square mles in the
states of Idaho, Oregon, Wom ng and Washi ngton. Historically,
spring/ summer chi nook spawned in virtually all accessible and
suitable habitat in the Snake River upstreamfromits confluence
with the Colunbia R ver, as far as Auger Falls, Idaho, 930 mles
fromthe sea. Fall chinook were widely distributed in the

mai nstem of the Snake River and the | ower reaches of its ngjor
tributaries, and ranged upstream as far as Shoshone Falls, I|daho.
The primary spawni ng grounds of the fall chinook were the upper
reaches of the nmi nstem Snake River. Snake River sockeye were
historically found in the five | akes of the Stanley Basin, Big
Payette Lake on the North Fork of the Payette River in Idaho and
Wal | owa Lake at the headwaters of the G ande Ronde River.

The annual production of Snake River spring/sumrer chinook during
the late 1880's was probably in excess of 1.5 mllion fISh or
39%to 45% of all Col unbia River spring/sunmer chinook.?® As the
fishery began to decline at the turn of the century, the effects
of the exploitation of the salnon’s freshwater habitat began to
be seen. Tinber harvest was typically acconplished by
clearcutting and contributed silt to the previously clear gravel
bedded streanms. Pulp and paper mlls processing tinber polluted
the rivers and streans with byproduct and chem cal waste. |In the
sem -arid reaches of the salnon’s range, irrigation dans bl ocked
passage of migrating fish and water withdrawals dried the stream
beds altogether. By 1938 the annual anadronous fish catch (no

| onger neasurable in the taking of the prized chinook alone) in

t he Col unbia River had dropped to 18.8 million pounds. Nearly

°1d.

7

Proposed Recovery Plan, Chapter I1I.

°® 56 Fed. Reg. 29544 (June 27, 1991) and Proposed Recovery
Plan, 11-6 - 11-9. See also, A Netboy, supra, 269-283. In
1883, after the establishnment of white settlers and the
i ndustrialization of the salnon fishery by canning factories, the
chi nook catch alone was 43 mllion pounds (of approximately 2.5
to 3.0 mllion fish). At the end of the nineteenth century the
fish wheel was invented and deployed in the Colunbia with the
capacity to harvest between 200,00 to 400,000 pounds of sal non
per wheel per year. The peak of sal non production was achi eved
from 1880 - 1885 and the trend has been downward ever since.



95%in the total reduction in estimted historic abundance
occurred prior to the md-1900s. During the |ast 30-40 years the
remai ni ng popul ati on has been reduced an additional ten fold.’

Today, the popul ati on of Snake River Spring/ Sumrer chinook is
approximately 0.5% of its historic abundance. Approxinately
1, 800 spring/ summer chinook return to the Snake River. No
estimates are available for fall run Snake River chinook until
the early part of the twentieth century. From 1938, when the
gates closed at Bonneville dam to 1950, the returns of Snake
Ri ver fall chinook fell from approximtely 72,000 to 29, 000.
Today, approximately 350 Snake River Fall chinook return.™

Snake River sockeye were |ikew se abundant in the 1880s where
returns to Wall owa Lake were estinmated between 24,000 and 30, 000
fish. 1In one year, 75,000 sockeye were harvested in big Payette
Lake alone. During the 1950s and 1960s, the returns to Redfish
Lake remained at 4,000 fish. Last year, 1 Snake River sockeye
returned to Redfish Lake.™

Wil e the cunul ative inpact of overfishing and habitat
degradation prior to 1938 was considerable, many witers
attribute the straw breaking the salnon’s back to hydroel ectric
power devel opnent and |ater the nultipurpose dam projects in the
upper reaches of the Colunbia R ver watershed.” NMS has
estimated that of the ten mllion historical |osses of sal non and
steel head, eight mllion, or 80% is attributable to hydropower
devel opnent and operation.” Further, NVFS estimates the

° 56 Fed. Reg. 29454-29455 (June 27, 1991). See also, A
Net boy, supra, appendi x Table 6; WIkinson and Conner, supra, 35
n. 95.

® Proposed Recovery Plan, |1-10; 59 Fed. Reg. 42530-31
(August 18, 1994) (NWMFS Energency Interim Rule, Snake River
Spri ng/ Sunmer Chi nook Sal non and Snake Ri ver Fall Chi nook
Sal non) .

" Proposed Recovery Plan, |1-7.
U S. Conptroller General, lnpacts and |Inplications of
the pacific Northwest Power Bill, Rep. No. EMD 79-105; Ebel,

"Maj or Passage Problens,” Colunbia R ver Salnon and Steel head 33
(1977); D. Poon & J. Garcia, " A Conparative Analysis of

Anadr onous Sal noni d St ocks and Possi bl e[s] for the Decline",
Nor t hwest Power Pl anning Council 1982, cited in WI ki nson and
Conner, supra 35-43.

¥ Factors for a Decline, Supplenment to the Notice of

Det erm nati on of Snake River Spring/ Sumrer Chinook Sal non Under
t he Endangered Species Act, NMFS, June 1991, p. 8.




currul ative nortality of spring/sumer juvenile chinook passing

t he mai nstem hydroel ectric projects to be as high as 91%
However, NMFS has determined that "[n]o single or primary factor
could be identified as the primary cause for the decline or as
the primary source of nortality; but based on the conbination of
factors affecting the continued existence of the species, NWFS
determ ned that the species were in danger of extinction or
likely to become endangered within the foreseeable future."

In carrying out its statutory nmandate, NMFS has recogni zed t hat
the scientific data and anal ysis available for these listed
species is conplex and poses questions for which there are
currently no conplete answers. Wile the FCRPS affects the

| isted species in only two of its life stages, NMFS i s cogni zant
that an effect in one life stage may have inplications for the
species in later life stages. NWS has sought a nore
guantitative assessnent of nortality and its reduction, to

achi eve a consistent reduction in salnon nortality at each life
stage and thus in each sector of human activity. NVFS  first
efforts are docunented in the Appendix to the 1992 FCRPS

Bi ol ogi cal Opi ni on.

Wil e useful, this effort was not entirely successful in defining
a quantitative goal because available scientific data were

i nadequate. NWS concl uded "that the approach herein described
could provide the basis for a quantitative goal provided we had a
neans to accurately estinmate the human-i nduced nortality under

exi sting conditions and under conditions resulting from proposed
FCRPS actions. Further, there is substantial uncertainty in the
estimation of these nortality values.""

As a result, NMFS has continued a qualitative approach to

determ ning jeopardy. NMS has continued to work closer to a
quantitative approach while recognizing the limtations of the
avai l abl e data. Ideally, scientific information would be
sufficiently devel oped that NMFS coul d pi npoint and quantify al

t he human-i nduced causes of chinook salnon nortality for each
|ife stage, convert that nortality to adult equival ents, and
specify the exact reduction in nortality necessary for each
action to ensure that the totality of actions does not reduce
appreciably the likelihood of the survival and recovery of listed
species. Unfortunately, the available scientific information
does not provide nmuch certainty in these areas, except that it is
clear that substantial reductions in total human-induced
nortality are necessary to prevent further decline in the

speci es. However, scientific uncertainty does not dimnish the

"od.

® 1992 FCRPS Bi ol ogi cal Qpinion, pp. 14-15.



critical status of the Snake River salnon, nor does it detract
fromthe need to inplenment measures necessary for survival and
recovery w thout del ay.

To assist NMFS in gathering the best and nost credible evidence
avai l abl e, the Proposed Recovery Plan requires the appointnent of
a Sal nron Recovery I nplenentati on Team (Team representing state,
tribal and federal policy |eaders.”™ The function of the Team
will be to ensure effective coordination and comuni cati on anong
all entities having responsibility for inplenenting and
nonitoring the recovery neasures proposed in this plan.

NMFS bel i eves that unified federal coordination is an essenti al
step in achieving effective regional planning, inplenentation,
eval uation, and accountability. It is necessary that the federal
agenci es speak with one voice to facilitate coordination with
state, tribal and | ocal governnents, as well as the public. In
addition, NMFS will convene an i ndependent scientific panel to
ensure that the best science is used anong the various
jurisdictions as they inplenent and address sal non recovery
nmeasures. The first request NMFS will make of the I ndependent
Scientific Panel will be to review a list of critical hypotheses
used in fornulating recovery neasures in the Proposed Recovery
Plan. It is inperative to NMFS accountability and credibility
that a science-based deci sion naking structure be established and
i mpl ement ed.

A national effort to establish Pacific Sal non recovery as an

i nportant federal goal and to ensure a "single federal voice" was
initiated by the signing of a Menorandum of Agreenent (MOA) by
the Secretaries of Commerce, Interior, Arny, Energy, and
Agriculture, the Adm nistrator of the Environnmental Protection
Agency and Director of the White House O fice of Environnental
Policy. The MOA ensures the highest [evel of commtnent to the
devel opnment of a coordinated federal effort to achieve Pacific
Sal non recovery.

16

Proposed Recovery Plan, 111-4 - 111-5.



2. Procedural Context

This is an interagency consultation pursuant to Section 7(a)(2)
of the Endangered Species Act (ESA) and inplenenting regul ations
found at 50 CFR Part 402. At issue is the Federal Colunbia River
Power System (FCRPS) and the effect of its operation and
facilities on three listed species of Snake River sal non. The
federal agencies that operate the FCRPS, nanely the Bonneville
Power Adm nistration (BPA), the U S. Arnmy Corps of Engineers
(COE), and the U. S. Bureau of Reclamation (BOR) (collectively
"the action agencies"), have reinitiated a previously concl uded
consultation with the National Marine Fisheries Service (NVFS)
and the U.S. Fish and Wldlife Service (USFW5) considering the
1994 through 1998 operation of the FCRPS. This is NMS

bi ol ogi cal opi ni on based upon that reinitiated consultation.

The purpose of this introduction is to review the particul ar

ci rcunstances in which NWMFS issues this biological opinion.

These circunstances include the particulars of the previous
consultation, a judicial judgnment setting aside the agencies’
1993 FCRPS consultation and the post-judgnment di scussions anong
litigants through which nmuch credible and relevant scientific

i nformati on and net hodol ogi es were submtted to the federal

agenci es. These circunstances al so include a significant
projected decline in adult Snake River chinook sal non abundance
In 1994 and 1995 which is the basis of NVFS determ nation to
recl assi fy Snake Ri ver spring/sumer and fall chinook sal non from
t hreatened to endangered status. Energency InterimRule, 59 FR
42529 (August 18, 1994), and proposed rule, 59 FR 66784 (Decenber
28, 1994).

In the previous consultation, NMFS i ssued a bi ol ogi cal opinion
concerning an operation for the FCRPS for 1994 through January
31, 1999. Endangered Species Act (ESA) Section 7 Consultation
Regardi ng 1994-1999 Operation of the Federal Colunbia River Power
System and Juvenile Transportation Programin 1994-1998, issued
March 16, 1994, by Rolland A Schmitten, Assistant Adm nistrator
for Fisheries, National Mrine Fisheries Service. That opinion
considered a plan of actions for the FCRPS that the action
agenci es proposed on Decenber 2, 1993, in their biological
assessnent, and in revisions submtted in January, 1994. See

Bi ol ogi cal Assessnment on 1994-1998 Federal Colunbia Ri ver Power
Qperations, submtted to the National Marine Fisheries Service by
Bonnevill e Power Administration, U S. Bureau of Reclamation, U S.
Arny Corps of Engi neers, Decenber 1993, as revised by the letter
fromW Pollock (BPA), K Pedde (BOR) and D. Geiger (COE) to G
Smth (NWS), dated January 31, 1994.

That March 16, 1994, biol ogical opinion and the action agencies’
records of decision concluded that the proposed operation of the
FCRPS was not likely to jeopardi ze the continued exi stence of the



endangered or then threatened Snake Ri ver sal non species. The
opi nion included an incidental take statenent pursuant to Section
7(a)(4) of the ESA which required that the action agencies conply
with certain reasonable and prudent neasures, terns and
conditions intended to further avoid and m nimze take of |isted
sal non.

Cont enporaneous with this previous consultation, in federal
district court proceedings, the Idaho Departnment of Fish and
Gane, the State of Oregon, joined by four treaty Indian tribes,
chal | enged the | egal adequacy of NMFS 1993 FCRPS bi ol ogi cal

opi ni on. | daho Departnent of Fish and Gane v. National Marine
Fisheries Service, Cv. No. 92-973-MA (Lead Case), 93-1420- MA,
93-1603-MA, (D. Or.)(hereafter "IDFG v. NMFS'). On March 28,
1994, Federal District Judge Ml col m Marsh issued his judicial
opi nion that set aside NMFS biol ogical opinion on the 1993 FCRPS
operation, Biological Opinion on 1993 COperation of the Federal

Col unbi a River Power System National Marine Fisheries Service,
May 26, 1993. 1In a judgnent entered on April 28, 1994, the Court
ordered at page 4 that:

| T IS FURTHER ORDERED AND ADJUDGED t hat the Bi ol ogi cal
Qpi ni on on 1993 Federal Colunbia R ver Power System
operations prepared by the National Marine Fisheries
Service, and the Records of Decision prepared by the
Cor ps of Engineers and Bureau of Reclanation in
reliance upon said biological opinion, for the reasons
stated in this court’s opinion of March 28, 1994, are
arbitrary and capricious and otherwi se not in
accordance with the purposes of the Endangered Species
Act, Section 7(a)(2), with respect to the chosen

j eopardy standard and their consideration of reasonable
and prudent alternatives to avoid jeopardy. That the
1993 bi ol ogi cal opinion and records of decision are set
asi de and rermanded to federal defendants wth
instructions to review and reconsider them or at their
option, to review and reconsi der the 1994-98 hydropower
bi ol ogi cal opinion, in light of the the (sic) court’s
order of March 28, 1994, and to submit a bi ol ogical

opi nion and records of decision to address that ruling
by June 27, 1994, unless that date is extended by
further order of this court.

The NMFS and the action agencies, the defendants in this |awsuit,
opted to reconsider the newy issued 1994-1998 FCRPS bi ol ogi cal
opi nion rather than expend Iimted resources reconsidering the
chal | enged 1993 opi ni on about FCRPS actions that were then
conpleted. Letter fromFred R Disheroon, Esq., U S. Departnent
of Justice, to U S. District Judge Mal col m Marsh dated April 7,
1994. The federal agencies further decided to work cooperatively
with all of the other parties, and particularly with the



sovereign States and treaty Indian tribes, rather than appealing
t he Judgnent and continuing to litigate the issues raised in the
case. FEDERAL DEFENDANTS REPORT ON COWPLI ANCE W TH THE
JUDGEMENT, filed in IDFG v. NWMFS, dated June 28, 1994.

From May 9, 1994, through Novenber 30, 1994, NMFS and the action
agencies participated in a series of discussions and worKking
groups with the parties to this litigation. The purpose of these
di scussi ons has been to better facilitate the collection and
consideration of credible and relevant scientific evidence in a
re-evaluation of the application of the standards of ESA §

7(a)(2) to the FCRPS and of alternatives and measures for FCRPS

operation and facilities. The federal agencies and other parties

to the litigation have been aided by technical assistance

provided through interagency working groups of technical

personnel; one to consider the biological requirements of the

listed species and the other to inventory and evaluate

alternative actions and measures for the FCRPS.

The Court extended the original deadline established by the
Judgement directing the issuance of a new biological opinion by
January 30, 1995. IDFG v. NMES, Civil Minutes, Record of Order
dated October 18, 1994: Granting Federal defendants October 8,
1994, request for extension of time as set forth in the schedule
attached to William Stelle, Jr.'s affidavit. The Court granted
further extensions in this deadline until to March 1, 1995.

With the conclusion of these post-judgment discussions this
consultation was formally reinitiated by the action agencies on
December 15, 1994. Letter from Major General Ernest J. Harrell
(COE) to William W. Stelle, Jr. (NMFS) and Michael Spear (USFWS),
dated December 15, 1994, transmitting the Supplemental Biological

Assessment on Federal Columbia River Power Operations on behalf
of the U.S. Army Corps of Engineers, the Bonneville Power
Administration and the Bureau of Reclamation. This letter

identifies the proposed action as the 1994-1998 proposed
operations of the previous consultation while at the same time

the supplemental biological assessment submits for consideration
longer-term changes in operations and structures such as those
identified in their System Operations Review Environmental Impact
Statement and System Configuration Study.

This biological opinion has been coordinated with the U.S. Fish

and Wildlife Service (USFWS). The USFWS and NMFS will prepare
separate biological opinions concerning the effects of the

operation of the FCRPS upon listed species within its

jurisdiction.

The NMFS finds, as documented in this biological opinion, that
there is sufficient new scientific information and methodology
that has been obtained since the agencies concluded the previous



consul tation on March 16, 1994, to warrant this reinitiated
consultation. Furthernore, it is appropriate for NMFS to
reevaluate the totality of available information to address the
concerns raised by the Court in the IDFG v. NWVFS opi nion of March
28, 1994.

B. Application of ESA Standards to Federal Actions

The NMFS eval uates the effects of proposed federal actions on the
| isted Snake River salnon in this and every section 7
consultation by applying the standards of § 7(a)(2) of the ESA,

16 U.S.C § 1536(a)(2), as interpreted by the NMFS/Fish and

Wildlife Service (FWS) joint consultation regulations (50 CFR

Part 402). The discretionary continuation of an action is also

a proposed action in this context. Using the best scientific and
commercial data available, when NMFS issues its biological

opinion, it determines whether a proposed Federal action is

likely to (1) jeopardize the continued existence of a listed

species, or (2) destroy or adversely modify the designated

critical habitat of a listed species. See ESA § 7(a)(2).

The consultation regulations define "jeopardize the continued
existence of" to mean:

...to engage in an action that reasonably would be expected,
directly or indirectly, to reduce appreciably the likelihood

of both the survival and recovery of a listed species in the
wild by reducing the reproduction, numbers, or distribution
of that species (50 C.F.R. § 402.02).

The regulations also define the statutory term "destruction or
adverse modification” of critical habitat to mean:

... adirect or indirect alteration that appreciably
diminishes the value of critical habitat for both the
survival and recovery of a listed species. Such
alterations include, but are not limited to,

alterations adversely modifying any of those physical
or biological features that were the basis for
determining the habitat to be critical. (50 C.F.R. §
402.02)

Additionally, NMFS and FWS have recently issued, for public
comment, a document that further describes the application of
these standards entitled "Draft Section 7 Endangered Species
Consultation Handbook -- Procedures for Conducting Section 7
Consultations and Conferences", 59 Federal Register 65781
(December 21, 1994)(hereafter "the Draft Handbook™").
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The regul atory terns "survival" and "recovery" are defined by the
Draft Handbook for use in the jeopardy/critical habitat analysis
as foll ows:

Survival: the species’ persistence, beyond conditions

| eading to its endangernent, with sufficient resilience to
all ow recovery. Said another way, survival is the condition
in which a species continues to exist into the future while
retaining the potential for recovery. This condition is
characterized by a species with a sufficiently |arge
popul ati on, represented by all age classes, genetic

het er ogeneity, and a nunber of sexually mature individuals
produci ng viable offspring, that exists in an environnent
providing all requirements for conpletion of the species’
entire life cycle, including reproduction, sustenance, and
shel ter.

Recovery: inprovenment in the status of a species and the
ecosystens upon whi ch they depend. Said another way,
recovery is the process by which species’ ecosystens are
restored so they it can support self-sustaining and

sel f-regul ati ng popul ations of |listed species as persistent
menbers of native biotic comunities.

In inplenenting these standards for Pacific sal non species, NVFS
recogni zes certain characteristics of Pacific sal non species that
require special consideration. The Colunbia River Basin, in

whi ch the Snake Ri ver salnon originate, drains a vast area of the
Paci fic Northwest; approximtely 259,000 square mles in size,
the Basin is located in the states of Wshi ngton, O egon, |daho,
and Montana, as well as British Colunbia. The life cycle of
these listed fish begins in small nountain streans, |akes and
rivers (depending on the species) of the Snake River systemin

| daho and eastern Oregon and WAshi ngt on where eggs are deposited
and fertilized by spawni ng adults, incubate within gravel
substrates, hatch and subsequently energe to rear before they
begin, as yearlings or subyearlings, their mgration down the

mai nstens of the Snake and Col unbia River systens to the Pacific
Ccean. There they range fromthe nouth of the Colunbia in al
directions; to the north they range at |east as far as ocean
waters off of Alaska. The listed species growto adult size in
the ocean and then conplete their life-cycle by reversing their
m gration fromthe ocean, up the Colunbia and Snake R vers to
return to their natal habitat to spawn for the next generation

In each consultation concerning these Snake River sal non, NWVFS
follows the followi ng analysis to apply these ESA standards to
t hese uni que characteristics of sal non:

1. Define the biological requirenents of the |isted species.

11



To determ ne whether a proposed or continuing action is likely to
j eopardi ze the continued exi stence of |isted species or adversely
nodify its habitat, it is first necessary to know what is
required for the species’ continued existence, which is nore
specifically expressed by the regulations in terns of the

speci es’ survival and recovery. The biol ogical requirenents of
Snake River sal non may be described in a nunber of different

ways. For exanple, they can be expressed as a ratio of recruits
to spawners, as a survival rate for a given life stage or set of
life stages, as a positive population trend Iine, or as a

t hreshol d popul ation size. Biological requirenents nay al so be
descri bed as the environnmental conditions necessary to ensure the
speci es’ continued existence, expressed in ternms of physical,
chem cal, and biological prerequisites (e.g., for a particular
river reach, the prerequisite would include water tenperature,

vel ocity, dissolved gas saturation, etc.). The manner in which

t hese requirenents are described varies according to the nature
of the action under consultation and its |likely effects on the
species. For exanple, the consultation on the FCRPS is primrily
in terns of individual salnon nortalities whereas a consultation
on an action in spawni ng and rearing habitat nay be defined nore
by changes in environmental conditions.

2. Eval uate the rel evance of the environmental baseline to the
species’ current status.

The environnmental baseline, to which the effects of the proposed
or continuing action would be added, "includes the past and
present inpacts of all Federal, State, or private activities in
the action area, the anticipated inpacts of all proposed Federal
projects in the action area that have al ready undergone formal or
early section 7 consultation, and the inpact of State or private
actions which are contenporaneous with the consultation in
process.” See 50 C.F.R. § 402.02, definition for "effects of

the action".

Consistent with this definition, the environmental baseline does
not include future discretionary activities within the action

area that have not undergone ESA consultation. Thus the current
status of the species is described in relation to the risks
presented by the continuing effects of all previous actions and
resource commitments that are not subject to further exercise of
federal discretion. For a new project, the environmental

baseline represents the risks to the species of the pre-project
action area. For an ongoing federal action, it is necessary to
evaluate the effects of previous resource commitments separately
from the effects that would be caused by that action's future
prosecution as proposed.

12



An initial consideration in identifying the environmnental
baseline is to delineate the "action area"” for the proposed or
continuing action. It is the environnental baseline of the
action area that the regul ations specify for use in the jeopardy
determ nation. The "action area” is defined by the consultation
regul ations as "all areas to be affected directly or indirectly
by the Federal action and not nmerely the inmediate area invol ved
in the action." 50 CFR 8402.02.

The purpose of considering status of the species under the risks
presented by the environmental baseline without the proposed or
continuing action is to better understand the relative

significance of the action's effects upon the species'

likelihoods of survival and recovery when those effects are added
to the environmental baseline. The greater the risks faced by
the species at the time of consultation the more significant are
any additional adverse effects to the listed species caused by
the proposed or continuing action.

3. Determ ne the effects of the proposed or continuing action
on |isted species.

In this step of the analysis, NMFS examines the likely effects of
the proposed agency action on the species. The analysis may
consider the impact in terms of mortalities inflicted during a
particular life stage and that mortality's effect upon the

species' population size and variability, or the analysis may
consider the impact on species needs, such as water temperature,
sediment load, total dissolved gas levels, etc. These are the
effects that are, or with further authorizations and

appropriations could be, within the action agencies' discretion

to impose or not, a decision that is influenced by NMFS advice in
this biological opinion.

4, Det er m ne whet her the species can be expected to survive
with an adequate potential for recovery under the effects of
t he proposed or continuing action, the environnental
basel i ne and any cumul ative effects, and consi dering
nmeasures for survival and recovery specific to other life
st ages.

In this step of the analysis, NMFS determines whether the

specific action under consultation is likely to jeopardize the
continued existence of the listed species. This step has two

parts for Pacific salmon species. The NMFS must first focus on
the action area and add up the effects of the proposed or
continuing action, together with those of the environmental
baseline and all cumulative effects. The NMFS must determine the
significance of that aggregate effect upon the particular

biological requirements of the listed species in that action

area. At this point, NMFS considers effects such as, for
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exanpl e, the frequency of nortality to individual nenbers of the
species, or any sublethal effects, caused directly by the action
or through the action’s adverse nodification of environmental
conditions inportant to the species.

The second part of the analysis calls for NMFS to pl ace the
effects of the proposed or continuing action in the context of
the full salnmon life cycle. This conprehensive analysis is
necessary to fully evaluate the significance of each action under
consultation to the biological requirenents of the |isted species
inall life stages. The NMFS | ooks beyond the particul ar action
area for this analysis to consider neasures likely to be
necessary in all life stages that, in conbination, would insure
that the biological requirenments of the listed species will be
nmet and thereby insure its continued existence.

At the species |evel, NMFS considers that the biol ogical
requirenents for survival, with an adequate potential for
recovery, are nmet when there is a high likelihood that the
speci es’ population will remai n above critical escapenent

t hreshol ds over a sufficiently long period of tine.
Additionally, the species nust have a noderate to high |ikelihood
that its population will achieve its recovery level within an
adequate period of tine. The particular thresholds, recovery
| evel s and tine periods nust be sel ected dependi ng upon the
characteristics and circunstances of each sal non speci es under
consul tati on.

Recovery plans for listed salnon call for neasures in each life
stage that are based upon the best available scientific

i nformati on concerning the |isted species’ biological

requi renents for survival and recovery. As the statutory goal of
the recovery plan is for the species’ conservation and survival
it necessarily must add these |life-stage specific measures
together to result in the survival of the species, at |east, and
inits recovery and delisting at nost. For this reason, the
Recovery Plan is the best source for neasures and requirenents
necessary in each life stage to nmeet the biological requirenents
of the species across its life cycle.

In circunstances faced by these |isted Snake Ri ver sal non, where
their current status, as affected by environnental baseline, is
such that there is a | ow expectation of survival with an adequate
potential for recovery, the proposed or continuing actions nust
reduce risks to the |isted species in the action area to insure
that the likelihood of the species’ survival and recovery is not
appreci ably reduced. The anpunt of risk reduction necessary to

determ ne that the action will not likely jeopardize the |isted
species will depend upon the current status of the species.
Agai n, the Recovery Plan will be the best evidence of the anobunt

of inprovenent required in each |ife stage and the measures
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likely to acconplish that reduction sufficient to satisfy the

requi renents of Section 7(a)(2). NWMFS will therefore first
consi der whet her the proposed action is consistent with the
Recovery Plan. If not, NMFS will consider whether the proposed

action reduces the risks to the |isted species as nuch as or nore
than the Recovery Pl an.

5. Identify reasonable and prudent alternatives to a proposed
or continuing action that is likely to jeopardize the
continued existence of the |isted species.

If the proposed or continuing action is likely to jeopardi ze the
| i sted species, NMFS nust consider potential reasonable and
prudent alternatives that would conply with ESA Sec. 7(a)(2).

In that case, the Snake River Sal non Recovery Plan, the current
draft of which lays out neasures "for the conservation and
survival of endangered species”, ESA § 4(f), is the best source

of reasonable and prudent alternatives that the action agency may

implement and thereby meet its obligations under ESA § 7(a)(2).

. PROPOSED ACTION

The proposed action in this reinitiated consultation is the

continuing operation of the Federal Columbia River Power System

in 1995 and future years. The action considered by this

biological opinion is described in Section II.A-II.G of the

biological opinion regarding 1994-1998 Operation of the FCRPS and
Juvenile Transportation Program in 1994-1998 (March 16, 1994) and
that opinion's Incidental Take Statement (Section XI).

The action agencies identified the action for NMFS' consideration

in this reinitiated consultation to be the FCRPS operations
proposed for and resulting from the previous consultation while

at the same time submitting for NMFS' consideration, in the

event the proposed action was not likely to satisfy ESA

standards, intermediate and long-term changes in operations and
structures such as those identified in their System Operations
Review Environmental Impact Statement and System Configuration
Study. See the letter of Major General Ernest J. Harrell (COE)

to William W. Stelle, Jr. (NMFS) and Michael Spear (USFWS), dated
December 15, 1994, transmitting the Supplemental Biological
Assessment on Federal Columbia River Power Operations.

Therefore, NMFS finds that the scope of this consultation, upon
reinitiation, is longer than the initial five-year scope of the

original consultation and includes consideration of measures in
the intermediate and long term. For the purposes of considering
whether the proposed action jeopardizes the listed species, NMFS
interprets the action agencies' proposal to be the previously
described FCRPS operations to be continued in 1995 and future
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years, though not necessarily limted to the five year tinme frane
as was originally proposed.

[11. LISTED SPECI ES AND CRI TI CAL HABI TAT

The three Snake Ri ver sal non popul ations |isted as endangered
under the ESA occur within the FCRPS action area addressed in
this Opinion. Snake River sockeye sal non ( Ohcor hynchus nerka)
were |listed as endangered (Novenber 20, 1991, 56 FR 58619).
Snake River spring/sumrer chinook sal non (Q tshawtscha) and
Snake River fall chinook salnmon (O tshawtscha) were originally
listed as threatened (April 22, 1992, 57 FR 14653), but are
proposed for reclassification as endangered (interimenergency
rul e, August 18, 1994, 59 FR 42529 and proposed rul e, Decenber
28, 1994, 59 FR 66784).

Critical habitat was designated for Snake River sockeye sal non
Snake River spring/sumrer chinook sal non, and Snake River fal
chi nook sal non on Decenber 28, 1993 (58 FR 68543), effective on
January 27, 1994. The designation of critical habitat provides
notice to Federal agencies and the public that these areas and
features are vital to the conservation of |listed Snake River

sal non.

Essential Snake River sal non habitat consists of four conponents:
(1) Spawning and juvenile rearing areas, (2) juvenile mgration
corridors, (3) areas for growth and devel opnent to adul t hood, and
(4) adult mgration corridors. Essential features of the
juvenile and adult mgration corridors for Snake River sockeye
sal non, Snake River spring/summer chinook sal non, and Snake River
fall chinook sal non include adequate: (1) Substrate, (2) water
quality, (3) water quantity, (4) water tenperature, (5) water

vel ocity, (6) cover and shelter, (7) food, (8) riparian
vegetation, (9) space, and (10) safe passage conditions. Food is
an additional essential habitat feature for juveniles of al

three |isted sal non speci es.

A. Species’ Life Cycle and Hi storical Population Trends
1. Snake Ri ver Sockeye Sal non

Snake Ri ver sockeye sal non adults enter the Colunbia River
primarily during June and July. Arrival at Redfish Lake, which
now supports the only renmaining run of Snake River sockeye

sal non, peaks in August and spawni ng occurs prinmarily in Cctober
(Bjornn et al. 1968). Eggs hatch in the spring between 80 and
140 days after spawning. Fry remain in the gravel for three to
five weeks, energe in April through May and nove inmediately into
the | ake, where juveniles feed on plankton for one to three years
before they migrate to the ocean (Bell 1986). Mgrants |eave
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Redfish Lake fromlate April through May (Bjornn et al. 1968),
and snolts mgrate alnost 900 mles to the Pacific Ocean. For
detailed informati on on the Snake River sockeye sal non, see
Waples et al. (1991a) and Novenber 20, 1991, 56 FR 58619.

Passage at Lower Granite Dam (the first dam on the Snake River
downstream fromthe Sal non River) ranges fromlate April to July,
wi th peak passage from May to |ate June (Fish Passage Center
1992). Once in the ocean, the snolts remain inshore or within
the Col unbia River influence during the early sunmer nonths.
Later, they migrate through the northeast Pacific Ocean (Hart
1973, Hart and Dell 1986). Snake River sockeye sal non usually
spend two to three years in the Pacific Ocean and return in their
fourth or fifth year of life.

Hi storically, the | argest nunbers of Snake Ri ver sockeye sal non
returned to headwaters of the Payette River, where 75,000 were
taken one year by a single fishing operation in Big Payette Lake
(Bevan et al. 1994). During the early 1880s, returns of Snake

Ri ver sockeye salnon to the headwaters of the G ande Ronde River
in Oregon (Wallowa Lake) were estimated between 24,000 and 30, 000
at a mnimm (Craner 1990, cited in Bevan et al. 1994). During

t he 1950s and 1960s, adult returns to Redfish Lake nunbered nore
than 4,000 fish (Bevan et al. 1994).

Snake River sockeye salnon returns to Redfish Lake since at | east
1985, when the Idaho Departnent of Fish and Gane began operating
a tenporary weir below the | ake, have been extrenely snal

(Table 1). Snake River sockeye sal non have a very limted
distribution relative to critical spawning and rearing habitat.
Redfi sh Lake represents only one of the five Stanley Basin | akes
hi storically occupi ed by Snake Ri ver sockeye sal non and
designated as critical habitat for the species.
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Table 1. Returns of Snake Ri ver sockeye sal non to Redfish
Lake, as determ ned by trapping at Redfish Lake creek weir and
spawni ng ground surveys.

Year Adul ts Cbserved
1985 12
1986 29
1987 16
1988 4
1989 1
1990 0
1991 4
1992 1
1993 8
1994 1
2. Snake River Spring/ Sumrer Chi nook Sal non

The present range of spawning and rearing habitat for

nat ural | y- spawned Snake Ri ver spring/sumer chinook salnon is
primarily limted to the Sal nron, G ande Ronde, |maha, and
Tucannon subbasins. Most Snake River spring/summer chinook

sal non enter individual subbasins from May through Septenber.
Juveni | e Snake River spring/sunmer chinook sal non emerge from
spawni ng gravels from February through June (Perry and Bjornn
1991). Typically, after rearing in their nursery streans for
about one year, snolts begin mgrating seaward in April through
May (Bugert et al. 1990; Cannanela 1992). After reaching the
nmout h of the Colunbia River, spring/sumrer chinook sal non
probably inhabit nearshore areas before beginning their northeast
Paci fic Ccean mgration, which |lasts two to three years. For
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detailed infornmation on the life history and stock status of
Snake River spring/sumrer chinook sal non, see Matthews and Wapl es
(1991), NMFS (1991a), and 56 FR 29542 (June 27, 1991).

The nunber of wild adult Snake River spring/sumrer chinook sal non
in the late 1800s was estinated by Bevan et al. (1994) to be nore
than 1.5 mllion fish annually. By the 1950s, the popul ati on had
declined to an estimted 125,000 adults. Escapenent estimates

i ndicate that the popul ation continued to decline through the
1970s. Redd count data al so show that the popul ati ons conti nued
to decline through about 1980. See Table 2 for the estinated
annual nunber of wild adult Snake River spring/sunmer chinook

sal non returning over Lower G anite Dam (escapenent) in recent
years.
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Table 2. Estimates of "wild-natural” Snake River spring/sunmer
chi nook sal non counted at Lower Granite Damin recent years.
Estimates through 1993 from Tables 26 and 33 of WDFW and ODFW
(1994). Prelimnary estimate for 1994 from TAC (1994).

Year Spring Chi nook Sumer Chi nook Tot al
1985 6048 3196 9244
1986 7925 3934 11, 859
1987 8928 2414 11, 342
1988 10, 915 2263 13,178
1989 3900 2350 6250
1990 4152 3378 7530
1991 2706 2814 5520
1992 8196 1148 9344
1993 6224 3959 10, 183
1994 1517 305 1822
Threshol d Appr ox.
Esc. Level 11, 000- 22, 000
Recovery 31, 440
Esc. Level

The Snake River spring/summer chinook sal non Evol utionarily
Significant Unit (ESU), the distinct population segnent |isted
for ESA protection, consists of 39 |ocal spawning popul ations
(subpopul ati ons) spread over a | arge geographic area (Lichatow ch
et al. 1993; see Table 3). The nunber of fish returning to a

gi ven subpopul ati on woul d therefore be nmuch |less than the total
run size.

Based on recent trends in redd counts in major tributaries of the
Snake River, many subpopul ations could be at critically |ow

| evel s. Subpopul ations in the Grande Ronde River, Mddle Fork
Sal non River, and Upper Sal non River basins are at particularly
hi gh risk. Both denographic and genetic risks would be of
concern for such subpopul ations, and in sonme cases, habitat may
be so sparsely popul ated that adults have difficulty finding

mat es.
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Table 3. Snake River spring/sunmmer chinook sal mon classification by subbasin

%_met ap%ul ations) and subpopul ation. Based on Lichatowi ch et al. 1993, SRSRT
abl e -1, and BRWG 1994. SP = spring chinook population; SU = sunmer

chi nook popul ation

Ri ver Systenf Subbasin Br eedi ng Uni t/ Subpopul ati on
Tucannon Ri ver wat er shed popul ati on (SP)
G ande Ronde River M nam Ri ver (SP)

Losti ne and UpBer Val  owa Rivers and
tributaries (SP)

Wenaha River (SP)
Cat herine Creek (SP)
Upper G ande Ronde (SP)

I maha Ri ver mai nst em ( SP/ SU)
Bi g Sheep and Lick Creeks
Snake River mainstem Asotin Creek (SP)
mai nstem Sheep, Granite Creeks (SP)
Lower Sal mon River mai nstem tributaries, nouth to and i ncl udi ng
Horse Creek (SP)
Little Sal non River wat er shed except Rapid River (SP)
Rapi d R ver (SU)
Sout h Fork Sal non Ri ver mai nstem Bl ackmare to Stolle Creeks (SU)

mai nstem mouth to Poverty Flats (SU)
Secesh River (SU)

Johnson Creek (SU)

East Fork South Fork (SU)

M ddl e Fork Sal non Ri ver mai nstem mouth to Indian Creek (SU)
mai nstem Indian to Bear Valley Creek (SP)

Marsh Creek and tributaries (SP)

Bear Valley and El k Creeks (SP)

Sul phur Creek

Upper Loon Creek and tributaries (SP)
Lower Loon Creek (below TM 23) (SU)
Camas Creek (SP)

Lower Big Creek (below TM 23) (SU)
Upper Big Creek and tributaries (SP)

Lemhi River wat er shed popul ati on (SP)
Pahsi neroi River wat er shed popul ati on (SU)
Upper Sal non River North Fork Sal mon River (SP)

East Fork, mouth to Herd Creek (SU)

Herd Creek and Upper East Fork (SP)

Yankee Fork and tributaries (SP)

Val | ey Creek above Stanley Creek (SP)

Lower Valley Creek (SU)

mai nst em Sal non bel ow Redfi sh Lake Creek (SU)
mai nst em Sal non above Redfish Lake Creek (SU)

Cl earwat er River [not Iisted under ESA]
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3. Snake Ri ver Fall Chi nook Sal non

Adult Snake River fall chinook sal non enter the Colunbia River in
July and m grate into the Snake River from August through
Cctober. Fall chinook sal non natural spawning is primarily
limted to the Snake Ri ver below Hells Canyon Dam and the | ower
reaches of the Cearwater, G and Ronde, |mmaha, Sal non, and
Tucannon Rivers. Fall chinook sal non generally spawn from
Cct ober through Novenber and fry energe from March through April
Ebmnstrean1n1grat|on general ly beﬁéns.mnthln several weeks of
energence (Becker 1970, Allen and Meekin 1973) with juveniles
rearing in backwaters and shal |l ow water areas through m d-sunmer
prior to snolting and migration. They will spend one to four
years in the Pacific Ccean before beginning their spawning
mgration. For detailed information on the Snake R ver fal
chinook sal non, see Waples et al. (1991b), NMFS (1991b) and June
27, 1991, 56 FR 29542.

No reliable historic estimtes of abundance are avail able for
Snake River fall chinook sal non (Bevan et al. 1994). Estimated
returns of Snake River fall chinook sal mon declined from 72, 000
annual |y between 1938 and 1949, to 29,000 from 1950 through 1959
(Bjornn and Horner 1980, cited in Bevan et al. 1994). Esti mated
returns of natura!lx produced adults from 1985 t hrough 1993 range
from11l4 to 742 fish (Table 4).
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Table 4. Estimates of naturally-produced adults to Lower
Granite Dam (not adjusted to include naturally-produced
adults trapped at Ice Harbor Dam. Estimates for 1985-
1993 are from Washi ngton Departnent of Fish and Wldlife
and Oregon Departnent of Fish and Wldlife (1994).
Prelimnary estimte for 1994 from Loch (1995).

Return Year Natural Adults
1985 435
1986 449
1987 252
1988 368
1989 295
1990 78
1991 318
1992 549
1993 742
1994 [ Nat ural Count Not Avail abl e;

Total Count = 852]

Specific projections for returns of fall chinook over the next
three to five years (1996-1998) cannot be made, but it is

possi ble to coment generally on the prospects for greater
returns. The 1991 brood is weak, based on the record |ow return
of jacks in 1993. There was certainly sufficient escapenent in
1992 and 1993 to allow for increased returns after 1995, but

hi gher returns will depend largely on inproved passage and ocean
survival conditions.
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B. Bi ol ogi cal Requirenents for Listed Snake Ri ver Sal non

In this first step of the nethod, NWMFS uses for applying the ESA
standards of § 7(a)(2) to these species of salmon, NMFS defines
the biological requirements for these species that are most
relevant for this consultation. The NMFS (1995a) is a detailed
discussion of how NMFS defined these biological requirements of
listed Snake River salmon and methods of assessing whether the
biological requirements are likely to be met under a given set of
actions. What follows here is a summary of NMFS' conclusions,
based upon the considerations described in NMFS (1995a).
Generally, NMFS finds that these biological requirements are
best expressed as population trends, size and variability.
Environmental requirements are also relevant and useful for
particular aspects of the FCRPS operation as, for example, in the
case of dissolved gas levels as a criterion of water quality.

To a large extent, these biological requirements are based upon

the work of a Biological Requirements Work Group (BRWG) composed
of scientists and fishery managers from the Federal agencies and
sovereign parties (States and tribes) that met as a component of

the post judgment discussions of the IDFG v. NMFS parties. The
NMFS also was guided by scientific opinion provided by the
intervenors to this litigation. It is the BRWG report, and NMFS'
evaluation of it, that is discussed in detail in NMFS (1995a).

In summary, the approach presented by the BRWG report, and to a
large extent followed by NMFS, is a method of determining the
listed species' likelihoods of survival and recovery.

The BRWG considered the | i kel i hood of survival to be the
probability that a set of actions encompassing all phases of the
species' life cycle would result in population levels above
threshold escapement levels over a short-term period (24 years)
and a long-term period (100 years). The BRWG (1994) proposed
that this likelihood should be estimated for Snake River
spring/summer and fall chinook salmon using regional life-cycle
models. For Snake River sockeye salmon, the estimate would be
approached in a less complex manner because of low population
abundance, lack of passage studies directed at this species, and
uncertainties regarding releases from the captive broodstock
program.

The BRWG (1994) considered the | i kel i hood of recovery to be the
probability that a set of actions encompassing all phases of the

species' life cycle would result in eight-year (approximately

two generations) geometric mean population levels greater than

recovery population levels. An expected recovery time period is

also necessary to make this determination (i.e., to determine the
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| i kel i hood of reaching an ei ght-year nean recovery popul ation
| evel within x nunber of years fromthe present). Recovery tine
peri ods suggested were 12, 24, and 48 years.

As with the Iikelihood of survival, the BRWG (1994) proposed that
the |ikelihood of recovery should be estinated for Snake River
spring/ summer and fall chinook sal non using regional |ife-cycle
nodel s. For Snake Ri ver sockeye sal non, the estimte woul d be
approached in a | ess conplex manner for the sanme reasons cited
above.

The NMFS finds this to be a useful approach, anong others, as

di scussed in NMFS (1995a), and thus considers the determ nation
of survival and recovery thresholds as the first step in applying
t hi s met hodol ogy.

1. Survival Requirenents

Each Pacific sal non species is conposed of numnerous
geographically isolated breeding units (stocks). The stock
structure of the Pacific salnon is the result of their propensity
for returning to their native streamto spawn and their

i ndi vi dual adaptations to |ocal environnments (Helle 1981).

In smal | popul ati ons, random processes can lead to two nmajor
types of risk: denographic and genetic. Denographic risk is the
ri sk of extinction due to environnmental fluctuations, random
events affecting individuals in the popul ation, and possi bl e
reductions in reproduction or survival resulting from]l ow

popul ation sizes. GCenetic risk is the risk of |osing genetic
variability or population fitness through inbreeding and genetic
drift. Both types of risk increase rapidly as popul ation size
decr eases.

Severe, short-termgenetic problens frominbreeding are unlikely
unl ess popul ation size remains very |low for a nunber of years.
However, the erosion of genetic variability due to | ow popul ation
size is cunulative; thus, long-termeffects on a popul ation (even
if it subsequently recovers nunerically) are also a concern.

The BRWG and NMFS considered these factors in defining potenti al
nunerical popul ation thresholds of returning spawners for use in
defining biological requirenents for particul ar sal non stocks.
The threshold | evel s recommended by the BRWG and adopted by
NMFS, do not represent |levels at which the trend toward
extinction is expected to be irreversible. The BRWS s suggested
t hreshol d escapenent | evels and suggested nethods of analysis

i ndicate that populations will be able to fall below these |evels
periodically and recover to higher |evels, even when bi ol ogi cal
processes particular to | ow population levels is taken into
account. This interpretation is consistent with the observation
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that the proposed | evels are substantially higher than any
directly identifiable risk I evels such as genetic or denographic
bott | enecks.

These threshol d popul ation |levels for survival correspond to the
definition of "survival"™ found in NMFS and FW5 "Draft Section
7 Endanger ed Speci es Consultation Handbook--Procedures for
Conducting Section 7 Consultations and Conferences”. That term
requires "sufficiently |large popul ations” to ensure persistence
into the future under conditions that will retain the potenti al
for recovery. In an independent peer review of the BRWG report,
Bar nt house et al. (1994) concluded that the BRWG s net hod of
devel opi ng threshold | evel s was credi bl e.

(a). Snake River Spring/Summer Chinook Sal non

The primary threshold | evel recommended by the BRWG was 150

nat ural spawners annually (for small, concentrated subpopul ati ons
of Snake Ri ver spring/sumer chinook sal non) or 300 natural
spawners annually (for |arger, dispersed Snake River

spring/ summer chi nook sal non subpopul ati ons and Snake River fal
chi nook sal non).

The NMFS adopts the BRWG recommended threshold | evel of 150-300
spawners annual |y per subpopul ati on, dependi ng upon size of the
subpopul ati on, for purposes of the jeopardy analysis applicable
to Snake River spring/sumrer chinook sal non. Threshold |evels
associated with the six subpopul ations currently avail able for
anal ysis are presented in Table 5.

Based on consideration of factors described in NMFS (1995a), NWS
concl udes that the best avail abl e nethod of characterizing risk
to the ESU is to use projections based on avail abl e
subpopul ati ons. Because the few avail abl e subpopul ati ons do not
represent conditions within the entire ESU, it is prudent to
require that a high percentage of avail abl e subpopul ati ons have
an acceptabl e probability of being above the threshold level. A
"hi gh percentage” is defined as at | east 80% of avail able "index
st ocks™”.

The NMFS encour ages devel opnment of techniques that will allow

i ncorporation of additional subpopulations into future anal yses,
as suggested in BRWG (1994) and Barnt house et al. (1994a). The
NMFS al so encourages analysis of ancillary information, such as
aggregat e assessnents based on dam counts, to supplenent the
subpopul ati on anal yses. |f assessnents based on dam counts
support concl usi ons based on subpopul ati ons, NMFS wi |l have
greater confidence in reaching those conclusions. If the two
anal yses lead to different conclusions, it will be a signal to
carefully review the subpopul ati on assessnents; however, as
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stated above, the final determ nation will be based upon the
subpopul ati on anal yses.

The BRWG did not identify a threshold |level for the entire Snake
Ri ver spring/ summer chinook ESU that could be used for
conpar ati ve purposes for aggregate projections based on dam
counts. It iIs reasonable to assune that, because the ESU is
conposed of approxi mately 39 subpopul ations with threshol ds
rangi ng from 150- 300 spawners annual |y, the aggregate threshol d
i s between 6000-12,000 spawners annually. This estinmate assunes
that spawners are distributed anong all subpopul ations in
proportion to each subpopulation’s threshold. [If this assunption
I's not valid, the aggregate threshold would be higher than 6000-
12,000 spawners annually.

Snake River spring/sumrer chinook sal non returns to six subbasins
suggested by the BRWG (1994) as index stocks for assessing status
of the ESU have generally been bel ow threshol d escapenent |evels
since 1989 (Table 5). Cohort replacenent rates (= spawner-to-
spawner ratios) have been less than 1.0 (i.e., the popul ation has
been declining) for nost of these stocks during recent years
(Table 6). A threshold escapenent |level for the entire

spring/ summer chi nook ESU was not suggested by BRWG (1994), but
presumably woul d be between approxi nately 6000-12, 000 spawners
for an aggregation of the 39 subpopul ations identified by BRWG
(1994). Assuming a nortality between Lower Granite Dam and the
spawni ng ground of approxi mtely 40-60% (m dpoint 50% for the
spring conmponent and 30-40% (m dpoi nt 35% for the sumer
conponent of the ESU (Chaprman et al. 1991) and an average ratio
of 65% spring conponent during the past 10 years (Table 2), the
correspondi ng escapenent at Lower Granite Dam woul d be

approxi mately 11, 000-22,000 natural spawners. Adult counts at
Lower Granite Dam have generally been below this |level in recent
years (Table 2).
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Table 5. Estimated spawner counts for five subpopul ati ons of

Snake River spring/sumrer chi nook sal non during recent
years. Reproduced from Table 3.1 of BRWG (1994).
Estimates through 1993 from ldaho Dept. of Fish and Gane
and Oregon Dept. of Fish and WIdlife, expanded fromredd
counts in index areas. Bold val ues represent estimtes
that nmeet or exceed threshold escapenent |evels
recommended by BRWG (1994). Recovery escapenent |evels
based on 60% of pre-1970 average escapenents.

Poverty
Fl at s
Bear of S.
Val | ey/ For k
El k | maha Mar sh M nam Sal non  Sul phur
Year Cr eeks Ri ver Cr eek Ri ver Ri ver Cr eek
1985 295 783 197 479 342 70
1986 235 1159 184 130 246 458
1987 457 535 273 222 508 77
1988 1116 719 395 224 763 289
1989 91 439 80 136 258 14
1990 189 272 104 95 513 155
1991 184 209 73 94 515 183
1992 178 184 118 8 519 35
1993 710 465 218 144 779 176
1994 N A N A N A N A
Thr esh- 300 300 150 150 300 150
old
Esc.
Level
Recov. 968 610 441 389 1669 405
Esc.
Level

28



Table 6. Estinated cohort
spawner

repl acenent
ratios) for five subpopul ati ons of Snake River

spring/ summer chi nook sal non for

from | daho Dept.
and Wldlife,

rates (= spawner-to-

recent years.
of Fish and Gane and Oregon Dept.
based on expanded redd counts and age

Esti mat es
of Fi sh

structure in index areas (WIson 1995). Replacenent rates
greater than 1.0 are necessary for popul ati on grow h.
Last Br ood Bear | mmaha Marsh M nam Poverty Sul phur
Esc. Year Val | ey Ri ver Creek River Fl ats Creek
Year / of S.
El k For k
Creeks Sal non
Ri ver
1985 1980 5.7 3.1 10. 1 4.3 1.7 3.4
1986 1981 1.7 1.4 1.6 6.9 2.3 6.5
1987 1982 4.7 1.7 3.5 1.5 1.6 9.6
1988 1983 6.8 1.9 7.5 3.8 3.2 5.4
1989 1984 1.0 0.5 0.8 1.2 1.1 N A
1990 1985 0.5 0.4 0.5 0.3 0.9 1.4
1991 1986 1.0 0.5 0.5 0.5 1.9 0.5
1992 1987 0.2 0.3 0.3 0.1 0.8 0.6
1993 1988 0.7 0.9 0.7 0.3 0.8 0.6
1994 1989 N A N A N A N A N A N A
Foot not e:

No redds observed in index area.
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(b). Snake River Fall Chinook Sal non

The NMFS finds that the threshold escapenent |evel for Snake

Ri ver fall chinook salnon is 300 adult spawners, as recommended
by the BWRG, is reasonable for the reasons discussed in (NWS
1995a). A correspondi ng nunber of adults at Lower Granite Dam
was not suggested by the BRWG (1994), but can be approxi nmated by
adj usting counts of natural adults at Lower Granite to account
for fallback rate (e.g., 31.6%in 1992; Mendel et al. 1993) and
prespawni ng nortality (approximately 15% Chapnan pers. comm in
Fisher et al. 1993). Therefore, an approximtion of the

t hreshol d escapenent |evel at Lower Granite Dam woul d be 519

([300 = [(1.0 - 0.32) * (1.0 - 0.15)]) natural adults past Lower
Granite. Wth the exception of 1992 and 1993 returns,
escapenents have been below this approximate threshold |evel, as
wel | as bel ow a cohort replacenent rate of one, in recent years
(Table 7). The draft Recovery Plan defines a recovery escapenent
| evel as 2500 spawners and | eaves estimation of a correspondi ng
value at Lower Granite Damto a Scientific Oversight Commttee.
Usi ng the nmet hod descri bed above, the approxi mate recovery
escapenent |evel at Lower Granite Dam woul d be 4325 nat ural

adul ts.
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Table 7. Estimates of naturally-produced adults to Lower
Granite Dam (adjusted to include naturally-produced adults
trapped at lIce Harbor Damj. Cohort replacenent rates
cal cul ated by assum ng parents conposed of total run.
Estimates for all years except 1994 from Dygert (1994a,b).

Prelimnary estimate for 1994 from Loch (1995). Threshol d
and recovery escapenent |levels at Lower G anite Dam are
approxi mati ons of |evels defined at the spawni ng grounds,
as described in the text.

Ret urn Nat ur al Tot al
Year Adul ts Repl acenent
Rat e
1985 615 1.22
1986 482 0. 90
1987 332 0.52
1988 511 0.82
1989 396 0. 56
1990 114 0.14
1991 318 0. 40
1992 549 0.72
1993 742 1.33
1994 [ Nat ural Count Not
Avai | abl e; Total Count
= 852]
Threshol d [ 519]
Esc. Level
Recovery 