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May 3, 2004 

Magalie Roman Salas, Secretary 
Federal Energy Regulatory Commission 
888 First Street, NE 
Washington, DC 20426 

RE: Biological Opinion for ESA Section 7 Consultation on Interim Operations for the Priest 
Rapids Hydroelectric Project (FERC No. 2114). NOAA Fisheries Consultation 
No. 1999/01878. 

Dear Secretary Salas: 

Enclosed is the biological opinion prepared by the National Marine Fisheries Service (NOAA 
Fisheries) on the Federal Energy Regulatory Commission's (FERC) proposed amendment to the 
Priest Rapids Hydroelectric Project's existing license for implementation of an Interim 
Protection Plan for listed anadromous salmonids. This document represents NOAA Fisheries' 
biological opinion of the effects of the proposed action on listed species in accordance with 
Section 7 of the Endangered Species Act of 1973 as amended (16 USC 1531 et seq.). This 
represents NOAA Fisheries' response to your January 20, 1999, letter (and enclosed draft 
Environmental Assossmen0 requesting consultation. 

In this biological opinion, NOAA Fisheries has determined that the action, as proposed, is likely 
to jeopardize the continued existence of Upper Columbia River spring-run chinook salmon and 
Upper Columbia River steelhead. 

Enclosed as Section 9 of this biological opinion is NOAA Fisheries' Reasonable and Prudent 
Alternative (RPA) to the proposed action. The RPA was developed in consultation with Public 
Utility District No. 2 of Grant County (Project owner), State and Federal fishery resource 
agencies, and affected Indian Tribes. = NOAA Fisheries finds that implementation oft.he RPA 
would not jeopardize the continued existence of Upper Columbia River spring-run chinook 
salmon and Upper Columbia River steelhead. 

Also enclosed as Section 13 of the biological opinion is a consultation regarding essential fish 
habitat (EFH) under the Magnuson-Stevens Fishery Conservation and Management Act (MSA), 
as amended by the Sustainable Fisheries Act of 1996 (Public Law 104-267). NOAA Fisheries 

@ I~ntcd On R~c)clcd P~t 

IThe Yakama Nalion" the Confederated Tribes ofthe Colvill¢ Reservation, the Confede.rated Tribes of the 
Umatilla Indian Reservation, and the the Confederated Tribes oftbe Warm Springs Reservation of Oregon. 



Jnofflclal FERC-Generated PDF of 20040507-0002 Received by FERC OSEC 05/06/2004 in Docket#: P-2114-000 

2 

finds that the proposed action will adversely affect EFH for chinook salmon and coho salmon 
and recommends that the measures listed in Section 9 (the RPA) and Section 12 (Incidental Take 
Statement) be adopted as EFH conservation measures. Pursuant to MSA (§305(b)(4)(B)) and 50 
CFR 6000.920(j), Federal agencies are required to provide a written response to NOAA 
Fisheries'EFH conservation recommendations within 30 days of receipt of these 
recommendations. 

Comments or questions regard'rag this biological opinion and MSA consultation can be directed 
to Scott Carlon, Fishery Biologist, NOAA Fisheries Hydropower Division, at 503-231-2379 or 
email Scott.Carlon~noaa.~ov. 

Sincerely, 

Enclosure 

cc. Original & Eight Copies to the Secretary 
Service List 

D. Robert Lohn 
Regional Admimlzator 
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1. OBJECTIVES 

This document constitutes the National Marine Fisheries Service's (NOAA Fisheries) biological 
opinion and concludes formal consultation with the Federal Energy Regulatory Commission 
C?ERC) pursuant to Section 7(aX2) of the Endangered Species Act (ESA) and its implementing 
regulations, 50 CFR Part 402. The Public Utility District No. 2 of Grant County (Grant PUD) is 
seeking authorization fi'om FERC to implement an Interim Protection Plan 0PP) that addresses 
impacts on listed Upper Columbia River (UCR) steelhead (Oncorhynchus myMss) and UCR 
spring-run chinook salmon (O. tshawytseha) from ongoing operations of the Priest Rapids 
Hydroelectric Project (FERC No. 2114). In its January 20, 1999, letter transmitting its Draft 
Environmental Assessment (DEA) and nxluesting ESA Section 7 consultation, FERC adopted 
Grant PUD's November 2, 1998, IPP as part of FERC's proposed action. This biological 
opinion (hereinafter, the Opinion) cons'triers the potential effocts resulting from implementation 
of the [PP. 

The Priest Rapids Hydroelectric Project is owned and operated by Grant PUD and consists of 
two developments, Wanapum and Priest Rapids, on the Columbia River in south-central 
Washington State. The Wanapum Development is located at river mile (RM) 415.8 in Grant and 
IOttitas Counties, and the Priest Rapids Development is located at RM 397.1 in C-rant and 
Yakima Counties. 

The objective of this Opinion is to determine whether implementation of the IPP and ongoing 
operation of the Priest Rapids Hydroelectric Project (hereinafter, the Project) is likely to 
jeopardize the continued existence ofUCR steclhead and UCR spring-run chinook salmon. 
UCR steelhead were listed as endangered on August 18, 1997 (62 FR 43937) and UCR spring- 
run chinook salmon were listed as endangered on March 24, 1999 (64 FR 14308). Critical 
habitat was designated for these species on February 16, 2000 (65 FR 7764). However, on April 
30, 2002, the U.S. District Court for the District of Columbia approved a NOAA Fisheries 
consent decree withdrawing critical habitat designations for 19 salmon and steelhead populations 
on the West Coast, including those for UCR steelhead and UCR spring-run chinook salmon. 
Therefore, this Opinion does not address critical habitat for these two species. 

The current FERC license for the Project expires on October 31, 2005. This Opinion applies to 
the current license and any annual licenses issued after its expiration, up to December 31, 2013, 
at the latest, at which time this Opinion will expire and a new ESA Section 7(aX2) consultation 
will be required. However, NOAA Fisheries expects that a new license for the Project will be 
issued before 2013. Because issuance of a new license will constitute a new Federal action, it 
will require reinitiation of ESA Section 7 consultation, resulting in a new biological opinion for 
the Project that will supersede this Opinion. 

Grant PUD has engaged the resource agencies and affected Tribes in settlement negotiations 
regarding measures for salmon and steelhead that would be implemented under the new license. 
Nothing in this Opinion is intended to limit future discussions with respect to species or to 

1-1 
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protection, mitigation, and enhancement measures beyond the scope of Section 7(aX 2) of the 
ESA. 

NOAA Fisheries expects that any settlement agreement will include many of the measures 
identified in this Opinion and additional future corrective actions that result from adaptive 
management, or from the development of new technology to address existing adverse project 
effects for which there are no currently available alternative actions. NOAA Fisheries has 
included in its reasonable and prudent alternative (RPA) several of the basic components of a 
longer-term adaptive management program in the expectation that these components will be 
incorporated into a settlement agreement and into the articles of a new license, as may be 
appropriate under the Federal Power Act` These include longer-term biological performance 
standards (consistent with those at other mainstem projects), development and implementation of 
off-site habitat and hatchery programs to offset unavoidable impacts at the Project itself, and 
long-term monitoring and evaluation activities to evaluate ongoing performance and identify 
opportunities to improve pel"formance over time. NOAA Fisheries recognizes that several of 
these longer-term program elements will not be felly implemented, or the resulting 
improvements in survival may not be measurable, within the time frame covered by this 
Opinion. Nevertheless, NOAA Fishvries incorporates them into the recommended RPA to 
stimulate early action on these efforts so that benefits will be realized sooner than would be the 
case if  deferred entirely until the issuance of a new license or entry into a long-term settlement. 

1.1 Appficaflon of ESA Seelten 7(aX2) Standards - Analysis Framework 

This section reviews the approach used in this Opinion to apply the standards for determining 
jeopardy and destruction or adverse modification of critical habitat as set forth in Section 7(a)(2) 
of the ESA and as defined by 50 CFR ~02.02 (the consultation regulations). Additional 
guidance for this analysis is provided by the Endangered Species Consultation Handbook, March 
1998, issued jointly by NOAA Fisheries and the U.S. Fish and Wildlife Service (USFWS). In 
conducting analyses of actions under Section 7 of the ESA, NOAA Fisheries uses the following 
steps of the consultation regulations: 

. Evaluate biological requirements and current statu~ of the species at the evolutionarily 
significant unit (ESU) level and within the particular action area (Section 4). 

. Evaluate the relevance of the environmental baseline in the action area to action-area 
biological requirements and the species' current action-area status (Section 5). 

. Determine the effects of the proposed or continuing action on the species and on any 
designated critical habitat (Section 6). 

4. Determine and evaluate any cumnietive effects within the action area (Section 7). 

1-2 
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. Evaluate whether the effects of the proposed action, taken together with any cumulative 
effects and added to the environmental baseline, can be expected, directly or indirectly, 
to reduce appreciably the likelihood of both the survival and recovery of the affected 
species, or is likely to destroy or adversely affect their designated critical habitat (Section 
8). (See CFR §402.14(g).) 

In completing step 5, ifNOAA Fisheries determines that the action under consultation is likely 
to jeopardize the ESA-listed species or adversely modify critical habitat, NOAA Fisheries 
must identify any RPAs for the action that avoid jeopardy or adverse modification of critical 
habitat and meet the other regulatory requirements. (See CFR ~,402.02.) 

1.1.1 Step 1: Evaluate Rangewide Biological Requirements and Current Status 

The first step NOAA Fisheries takes when applying ESA Section 7(a)(2) to the listed ESUs 
considered in this Opinion is to define the species' nmgewide biological requirements and 
evaluate the rangewide status relative to those requirements. The purpose of this step is to 
describe the current risk faced by each ESU to inform NOAA Fisheries' determination as to 
whether or not additional risks would "appreciably reduce" the likelihood of survival and 
recovery. The greater the current risk to the species, the more likely that additional risk will 
appreciably reduce the likelihood of survival and recovery. 

The rangewide biological requirements of ESUs for long-term survival and recovery are met 
when a sufficient number and distribution of populations comprising the ESU are "viable." 
Viable populations are those that are large enough to safeguard the genetic diversity of the listed 
ESUs, enhanc~tbeir capacity to adapt to various environmental conditions, and allow them to 
become self-sustaining in the natural environment. McElhany et al. (2000) describe "viable 
salmonid populations" (VSP) as having a negligible risk of extinetion due to threats from 
demographic variation (random or directional), local environmental variation, and genetic 
diversity changes (random or directional) over a lO0-year time frame. The attributes associated 
with VSPs populations include adequate abundance, productivity, spatial structure, and diversity. 
These attributes are influenced by survival, behavior, and experiences throughout the entire life 
cycle. These factors, in turn, are influenced by the habitat and envimumental conditions 
encountered by individuals within each population. 

NOAA Fisheries has established Technical Recovery Teams (TRT) to identify the component 
populations of each ESU, to define viability criteria for each population, and to describe the 
number and disiribution of populations that must be viable before the ESU can be considered 
recovered (and thus delisted). In this first step ofthe analysis, NOAA Fisheries reviews the 
current status of the populations affected by the proposed action in the context of VSP criteria. 
The status of all populations is then considered in aggregate to reach a conclusion for each ESU. 
NOAA Fisheries begins this analysis with the determinations made in its decision to provide 
ESA protection to the ESUs considered in this Opinion and also considers any new data that is 
relevant to the determinations. This information is reviewed in Section 4. 

1-3 
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1.1,2 Step 2: Evaluate Relevance of the Environmental Baseline in the Action 
Area to Biological Requirements and the Species' Current Status 

In this step, NOAA Fisheries analyzes the effects of past and present human and natural factors 
leading to the current status ofihe species and its habitat (including designated critical habitat) 
within the action area. The purpose of this step is to establish the conditions currently affecting 
species status within the action area, to which the effects ofthe proposed action will be added 
and evaluated in the jeopardy analysis. This evaluation within the action area, coupled with the 
rangewide status evaluated in the first step, informs NOAA Fisheries' determination as to 
whether or not additional risks associated with the proposed action would "appreciably reduce" 
the likelihood of survival and recovery. The greater the current risk to the species within the 
action area, the more likely that additional adverse effects within the action area will appreciably 
reduce the likelihood of the ESU's survival and recovery. 

A number of sub-steps are required to describe and evaluate the environmental baseline. These 
are summarized below and evaluated in Section 5. 

I ~ l ' i b e  the Action Area. The action area includes all areas affected directly or indirectly by the 
Federal action and not merely the immediate area involved in the action (50 CFR §402.02). The 
action area is not delineated by the migratory range ofihe species affected by the project. The 
action area for this consultation is defined in Section 5.1. 

Describe Biological Reauirements Within the Action Area. As discussed above, the rangewide 
biological requirement of an ESU is a sufficient number and distribution of populations that 
meet the VSP requirements of adequate abundance, productivity, spatial structure, and diversity. 
If the action area is sufficiently large, there may be no distinction between the rangew/de 
biological requirements and those associated with a particular action area. However, biological 
requirements for action areas that encompass a limited portion of the population's range may be 
expressed in terms such as I) adequate survival rotes through particular life history stages and/or 
2) habitat characteristics that arc expected to result in adequate survival and distribution of 
individuals within a population. This consultation includes elements of both approaches. 

D c ~ b e  the Environmental Baseline. The environmental baseline includes "the past and present 
impacts of all Federal State, or pr/vate actions and other human activities in the action area, 
including the anticipated impacts of all proposed Federal projects in the action area that have 
undergone Section 7 consultation and the impacts of State and private actions that are 
contemporaneous with the consultation in progress" (50 CFR §402.02). 

Describe the Environmental Baseline Relative to Biological Reou'umments and Svecies Status. 
In step 2 of the analys/s, wh/ch ts described tn Section 5, NOAA Fisheries compares ex/sting 
habitat conditions and their continuing effects, as well as the effects of qualifying future Federal 
projects, and contemporaneous State and private actions, to the action-area biological 
requirements described above for the listed salmonid ESUs. The extent to which the conditions 
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under the environmental baseline fall short o f  the species' biological requirements indicates the 
current status of  the species in the action area. The species' status in the action area is impor~nt 
for the ESA Section 7(a)(2) determinations in step 5 because it is more likely that any additional 
adverse effects caused by the proposed action will be significant i f  the species status is poor and 
the baseline is already degraded from a state where the biological requirements are met. 

1.1.3 Step 3: Describe the Effects of the Proposed Action 

Effects o f  the a~tion, which are evaluated in Section 6, are defined as "the direct and indirect 
effects o f  an action on the species or critical habitat, together with the effects ofother activities 
that are interrelated or interdependent with the action, that will be added to the environmental 
baseline" (50 CFR f~;02.02). Direct effects occur at a project site end may extend upstream or 
downstream based on the potential for reducing survival or impairing important habitat elements. 
Indirect effects are defined in 50 CFR ft402.02 as "those that are caused by the proposed action 
and are later in time, but still are reasonably certain to occur." They include the effects on listed 
species of  future activities that arc induced by the proposed action and that occur after the action 
is completed. "Interrelated actions are those that are part o f  a larger action and depend on the 
larger action for their justification. Interdependent actions are those that have no independent 
utility apart from the action under consideration" (50 CFR ~402.02). 

Effects o f  the proposed action, with respect to their impact on action area biological 
requirements, are compared in Section 6 to the proposed goal o f  95% darn passage survival 
covering 95% of  the run, and to NOAA Fisheries' performance standards of  93% juvenile 
project survival and a juvenile and adult combined survival o f  91%, which account for the listed 
species' biological requirements such that there would remain an adequate likelihood of  survival 
and recovery. 

1.1.4 Step 4: Describe Cumulative Effects 

Cumulative effects, which are described in Section 7, take into consideration the effect o f  future 
actions on the listed species' ability to survive and recover, as with the effects o f  the 
environmental baseline, provide additional information on the conditions experienced by the 
species in the action area relative to biological requirements. Cumulative effects include future 
State or private activities, not involving a Federal action, that are reasonably certain to occur 
within the action area under consideration (past and present effects ofnon-Federal actions arc 
part o f  the environmental hascline). Indicators of  actions "reasonably certain to occur" may 
include, but are not limited to: approval o f  the action by State, tribal, or local agencies or 
governments (e.g., permits, grants); indications by State, tribal, or local agencies or governments 
that granting authority for the action is imminent; a project sponsor's assurance that the action 
will proceed; obligation ofventure capital; or initiation ofcontraets. The more State, tribal, or 
local administrative discretion remaining to be exercised before a proposed non-Federal action 
can proceed, the less reasonable certainty the project will be authorized. Speculative 
non-Federal actions that may never be implemented are not factored into the cumulative effects 
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analysis. At the same time, "reasonably certain to occur" does not require a guarantee the action 
will occur. There may be economic, administrative, and legal hurdles remaining before the 
action proceeds. 

The key outcome of this step will be an assessment of whetber or not the net impact of the 
cumulative effects would be to improve or degrade the baseline and to estimate, to the extent 
practical, the magnitude of that change. The purpose of this step is to further assess the species' 
status and risk in the action area, to inform NOAA Fisheries' determination of what constitutes 
an "appreciable reduction" in survival and recovery. For example, if the status of the 
environmental basefine is very poor, but a suite of beneficial cumulative effects are likely, 
NOAA Fisheries may tolerate a greater adverse effect of a proposed action before considering it 
an "appreciable reduction," compared to the level of tolerance absent the beneficial cumulative 
effects. By the same token, expected harmful cumulative effects could reduce the tolerance 
level. As in the evaluation of the net effects of the proposed acdon, professional judgement will 
be required to make this determination. 

1.1.5 Step S: Coneluslon 

In Section 8, NOAA Fisheries considers whether the aggregate effects of the action, when added 
to the effects of the environmentsl baseline and cumulative effects in the action area, and viewed 
against the rangewide status of the species, reasonably would be expected, directly or indirectly, 
to reduce appreciably the likelihood of the survival and recovery ofthe listed species or to 
destroy or adversely modify designated critical habitat. This evaluation focuses on the juvenile 
and adult survival rates expected under the proposed action. 

IfNOAA Fisheries determines th~ the proposed action is likely m jenpardize listed species or 
adversely modify critical habitat, it must identify a reasonable and prudent alternative for the 
action that avoids these effects and satisfies the species' biological requirements. 
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2. BACKGROUND 

2.1 Consultation History 

Due to the listing ofUCR steelbead on August 18, 1997, Grant PUD filed with FERC its IPP for 
this ESU on October 16, 1997. On December 22, 1997, FERC designated Grant PUD as its non- 
Federal representative for the purpose of conducting ESA Section 7 informal consultation with 
NOAA Fisheries for actions under the IPP. Grant PLrD prepared a biological assessment 
addressing UCR steelhead and submitted it to FERC on April 27, 1998. During preparation of 
the biological assessment, NOAA Fisheries proposed to list UCR spring-run chinook salmon as 
endangered (63 FR 11482, March 9, 1998). Accordingly, Grant PUD developed an addendum to 
its biological assessment addressing UCR spring-run chinook salmon and submitted it to FERC 
on November 23, 1998. 

In a January 20, 1999, letter, FERC requested consultation for UCR steelhead, and conferencing 
for UCR spring-run chinook salmon, with NOAA Fisheries on the proposed IPP for the Priest 
Rapids Hydroelectric Project. A final biological assessment, in the form ofa  DEA, was 
included. In a February 12, 1999, letter, NOAA Fisheries stated that it did not concur with 
FERC's conclusion that the IPP is not likely to adversely affect UCR gteclhead or jeopardize 
UCR spring-run chinook salmon. NOAA Fisheries stated that it was proceeding with formal 
consultation on the proposed action. 

Subsequent discussions between NOAA Fisheries, Grant PUD, and FERC resulted in 
modifications to, and further information regarding, the proposed action and the analyses of 
those actions proposed in the biological assessment On August 26, 1999, NOAA Fisheries 
produced a pre-decisional review draft Biological Opinion. The review draft Biological Opinion 
consolidated the information and proposed actions from all five FERC-licensed hydroelectric 
projects on the mid-Columbia River (Wells, Rocky Reach, Rock Island, Wanapum and Priest 
Rapids Dams). NOAA Fisheries had elected to coordinate consultations on each of the separate 
FERC actions in an attempt to streamline the consultation process while enabling a quantitative 
assessment of the cumulative effects associated with all five dams. Consultation meetings were 
then held with all of the PUDs (Douglas County, Cbelan County, and Grant County) and FERC 
non-decisional staffon September 9, 1999, and October 5, 1999, and with FERC and the 
Douglas and Chelan County PUDs on September 17, 1999. Additional technical consultations 
were held with Grant PUD on October 15, 1999. 

Some of the initial concerns expressed by the PUDs were addressed during these consultation 
meetings and during informal discussions over the following two months. Several issues 
pertaining to the Habitat Conservation Plan (HCP) agreements proposed by the Douglas and 
Chelan County PUI~, however, continued to complicate the coordinated consultation process. 
Therefore, on January 20, 2000, NOAA Fisheries elected to separate the FERC actions back into 
independent consultations. 
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On May 3 i, 2002, NOAA Fisheries staff met with Columbia River Inter-Tribal Fish 
Commission (CRI'ITC) staff, Yakama Nation staff, American Rivers, the Washington 
Department off ish  and Wildlife (WDFW), and the USFWS to discuss the biological opinion 
and potential measures to mitigate for the Project's effects. NOAA Fisheries also met with 
Grant PUD on May 31, 2002, to discuss information analyzed in this Opinion. 

On August 23, 2002, NOAA Fisheries again met with CRITFC staff, Yakama Nation staff, 
American Rivers, and the National Wildlife Federation to discuss alternative measures that 
would mitigate the effects of the ongoing operation of the Project on listed species. On 
September 13 and 20, 2002, NOAA Fisheries reel with Grant PUD to discuss measures that 
could be implemented under a reasonable and prudent alternative. 

On December 30, 2002, NOAA Fisheries released a pre-decisional draft of this Opinion for 
review and comment from FERC and Grant PUD. On January 9, 2003, NOAA Fisheries met 
with FERC and Grant PUD to discuss the technical merits of the draft Biological Opinion and to 
identify and correct inaccuracies. On January 21, 2003, NOAA Fisheries released the draft 
Biological Opinion for review by Grant PUD, Federal and State resouree agencies, and affected 
Tribes. Other meetings with Grant PUD to discuss Section 9 of this Opinion were held on April 
18, May 21, July 15, August 7, October 2 and 14, and December 18, 2003. Additional meetings 
were held with Federal and State resource agencies and affected Tribes on October 2 7 ,  
November 13, and December 2, 2003. 
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3. PROPOSED ACTION 

FERC's DEA examined actions proposed in the IPP by Grant PUD. As stated earlier, FERC 
adopted the IPP as its proposed action. This Opinion, therefore, considers the proposed action as 
described in FERC's January 20, 1999, letter transmitting the DEA, and the November 2, 1998, 
IPP. FERC proposed to require that Grant PUD enact adult fish passage improvements, a spill 
program for juvenile migrants, turbine operation changes, gas abatement efforts, a predator 
control program, a gatewell dipping program, and monitoring and evaluation. NOAA Fisheries 
requested that Grant PUD provide additional detail describing the methods and criteria by which 
~t would implement the IPP. In response, Grant PUD (1999) submitted to NOAA Fisheries a 
Listed Salmon Operations Plan ([.SOP), which details methods and criteria for IPP 
implementation. The LSOP was developed after FERC had initiated consultation and therefore 
was not included in FERC's documentation of the proposed action. However, because the plan 
describes the way in which Grant PUD intended to implement FERC's proposed action, NOAA 
Fisheries herein refers to details presented in the LSOP. 

3.1 Wauapum Development 

The Wanapum Dvvclopment was completed in 1964 and is located on the Columbia River at 
RM 415.8 within the state of Washington. The structure consists of both earth embankment and 
concrete sections that span approximately 8,637 fl across the river. The dam impounds 38 river 
miles, creating a gross reservoir storage capacity of 566,400 acre-fl and a surface area of 14,590 
acres at a normal pool elevation of 570 fl mean sea level (msl). The forebay has a normal 
operating range of 11.5 fl (560-571.5 fl msl). The powerhouse contains 10 vertical shaft, 5-blade 
adjustable Kaplan turbines with a total generation capacity of 1,038 MW. Total powerhouse 
hydraulic capacity is roughly 187,000 cubic fl per second (cfs). The spillway has a total 
hydraulic capacity of 1,400,000 cfs and consists of 12 gated (tainter gates) ogee weir spill bays 
and one top-spill sluiceway. 

Adult fmh passage is provided via two ladders: one on the right bank (west side) and one on the 
left bank (east side). The left bank ladder consists of a powerhouse collection channel connected 
to the left bank main entrance and fish ladder. Auxiliary water is supplied by gravity from the 
forebay via a 120-inch diameter conduit and from the tailwater via two turbine pumps. The right 
bank ladder is located adjacent to the west end of the spillway. Auxiliary water is supplied by 
the forebay gravity feed conduit. 

Juveniles migrating through Wanapum must pass either through the turbines, spillway (including 
sluiceway), or by gatewell dipnetting. There are currently no passage facilities operating at 
Wanapum. Spill is provided as a means to improve fLsh passage efficiency (i.e., passage via a 
non-turbine route). 
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3.1.1 Juvenile Passage 

FERC (1999) proposed that through implementing the IPP, Grant PUD will achieve a 95% dam 
passage survival rate or 80% fish passage efficiency (FPE) rate over 95% of the run for 
downslream migrants passing Wanapum Darn. The following measures are proposed by FERC 
and Grant PUD for the purpose of satisfying the 95% survival goal. 

3.1.1.1 Powerhouse Operations 

Based on turbine model studies, fish distribution data, and a turbine survival study (Normandeau 
i 996), Grant PUD developed a model to predict juvenile salmonid survival rates through the 
Wanapum turbines over a range of forebay elevations, flows, and turbine efficiencies. Based on 
the model results, Grant PUD proposes to operate 6 of the I0 turbines 70% of the time within the 
95% fish survival curve during the spring fish passage season. The 4 turbines potentially 
operating outside the 95% survival zone during fish passage would be those having the lowest 
operating priority based on fish passage rates, i.e., units demonstrating higher fish passage rates 
will have the highest priority for operation within the 95% fish survival curve. The resulting 
turbine operating priority would be as follows: 1-4, l 0, 9, 8, 7, 6 and 5. 

Discharge through all turbines would be limited so as not to exceed 15,700 cfs to minimize 
cavitation. This limit would be exceeded when required to avoid spill to stay within total 
dissolved gas (TDG) criteria. Any deviations from this operation would be applied to low 
priority turbines first. Grant PUD proposes that in-season changes to this operation would be 
coordinated through NOAA Fisheries and the Mid-Columbia Coordina~ng Committee 
(MCCO? 

3.1.1.2 Spillway Operation 

FERC (1999) proposes to require that Grant PUD spill roughly 43% oftotal flow during the 
spring fish passage season. Spill would occur after April 1 when listed downstream migrants 
were present at the dam. Fish presence would be determined by smolt monitoring data collected 
at Rock Island Dam (the next development upstream from Wanapum), the ~ning and location of 
hatchery releases, and the dipnetting gatewclls at Wanapum. Spill will be initiated when it is 
determined, in consultation with MCCC spill reprvsentatives, that roughly the first 5% of  the 
spring migrants have passed Wanapum Dam. 

IThe Mid-Columbia Coord/nating C,¢mm3/ttee was established by FERC's Adm/nistrative Law Judge to 
devetop plans for fish protec6on. It/s made up ofrepresenla~ves from Federal and State resource agencies, affected 
Tribes, and mid.Columbia PUDs. 
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The decision to end spill would be based on (FERC 1999; Grant PUD 1999): 

° 

2. 

3. 

Stop the night following ifgatewell samples indicate migration of listed species 
has ceased, 
Stop two days following if Rock Island Dam bypass data suggests that migration 
of listed species has ended, or 
Stop no later than June 15. 

Grant PUD proposed to conduct radiotelemetry and PIT-tag studies to measure the survival rates 
of juvenile salmonids under the proposed spring spill operation. The studies would indicate 
whether adjustments in spill percentages were necessary to achieve 95% dam passage survival. 
Proposed criteria for adjusting spill levels, specified in the LSOP (Grant PUD 1999), are as 
follows: 

. 

2. 

If spill Mvels are creating TDG saturation greater than allowed under current 
water quality standards, and 
If other measures improve total survival above 95%, then spill would be 
decreased provided that the 95% survival standard is still satisfied. 

Maintenance would be scheduled so that all spill gates and the skim spill sluice gate would be 
available for the spring migration season. Maintenance on the spillway would be scheduled to 
occur between September 1 through March 31, each year (FERC 1999; Grant PUD 1999). 

In-season spill management would be coordinated through NOAA Fisheries and the spill 
representatives oftbe MCCC. Decisions on spill would be based on the spill representatives' 
review of fish passage timing, flows, TDG, fish sm'vivai data, and other relevant data. 

3.1.1.3 Dissolved Gas Management 

Grant PUD tested two prototype spill deflectors at the Wanapum spillway in 1996 and 1998. 
Based on the performance of the prototypes, Grant PUD developed a third design, in a 
continuing effort to develop a deflector that would satisfy both biological and water quality 
criteria. In addition to installing deflectors, to determine compliance with State water quality 
criteria for TDG, Grant PUD would conduct 1) fixed site TDG monitoring of forebay and 
downstream areas, 2) across-river transect monitoring of TDG levels as provided in Grant PUD's 
Water Quality Monitoring Plan, and 3) examination of smelts collected from gatewells at Priest 
Rapids Dam for gas bubble disease (GBD). 

Grant PUD's fixed monitoring stations would record hourly TDG pressure, dissolved oxygen 
pressure, water tempera~we, and baromelxic pressure. One station would be located in the 
forebay near mid-dam at turbine unit 8, and the other would be located near mid-river on the 
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Beverly Railroad Bridge roughly three miles downstream of  Wanapum. Both stations would 
operate continuously through the fish passage and spill seasons. 

During the fish spill season, data would be recorded hourly and uploaded daily to the U.S. Army 
Corps of Engineers' (Corps) CROHMS database. Data (hourly percentage TDG, spill volume, 
total discharge, results of any cross-sectional monitoring, and records of any observations of 
GBD) would also be posted on Grant PUD's wcbsitc ~ (FERC 1999; Grant PUD 1999). 

Across-River Monitoring, 
The purpose of the across-river monitoring is to determine the spatial distribution of TDG and 
also to determine how well the fixed sites represent river TDG levels. Surveys would be 
conducted to periodically measure this spatial distribution in the forebay and at the Beverly 
Railroad Bridge at points approximately one-third, one-half, and two-thirds across the river. 
Data collected would include TDG, barometric pressure, and water temperature (I~RC 1999; 
Grant PUD 1999). 

At least I00 smolts would be collected twice weekly from various gatewells at Priest Rapids 
Dam and examined for GBD. Gatewells would be dipnetted to remove smolts that have 
accumulated for more than a day. The following morning, the same gatewells would be 
dipnetted again to sample fish that have entered since the previous day. Because the majority of 
smolts pass the dams at night, this procedure is expected to provide a sample that is 
representative ofnm-of-river fish. The examination procedures employed would be consistent 
with those used in the Smolt Monitoring Program (FERC 1999; Grant PUD 1999). 

3.1.1.4 Dipnettlug Gatewells 

Listed UCR ste¢lheud and UCR spring-run chinook salmon srnolts can become entrained and 
spend from a few hours to a few days in the Wanspum gatewells. Grant PUD would employ a 
crane-operated dipnet to remove fish fzom the gatewells for relesse downstream of the dam. The 
dipnet consists of a nylon mesh with a fiberglass tank attached at the bottom. All fasteners arc 
coated with silicon to minimize abrasion. The dilmet is lowered approximately to the top of the 
turbine intake and then lifted up the gatewell. Fish are crowded to near the surface and then 
funneled into the tank and lifted out of the gatewell. Captured fish are either placed in a 
recovery tank or are transferred to a sampling facility and then released below the dam. Transfer 
is accomplished via water-to-water, i.e., fish remain in water during the whole process. 

z/he URL for Cmmt PUD's wcbsitc is www.ge.~d.org. 
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3.1.1.5 Predator Control 

Conla'ol efforts would involve a volunteer angling program that targets northern pikemiunow 
(Ptychocheilus oregonensis) that arc capable of eating smelts (i.e., pikeminnows ~ 10 inches). 
Incidental catch of non-target species and northern pikeminnow under 10 inches would be 
returned to the river. Data collected and recorded would include date, time of day, location, 
number of northern pikcminnow caught and number kept, number of hours fished, and number 
of incidental species captured. Biological data collected on northern pikeminnow would include 
number sampled, length, weight, gender, location, method of capture, and observations of marks 
or tags. The stated goal is the removal of roughly I0,000 northern pikeminnow per year for the 
whole Priest Rapids Hydroelectric Project area (i.e., the two developments, combined). 

Gulls, cormorants, and terns arc the primary piscivorus birds feeding on smelts in the Priest 
Rapids Hydroeleclxic Project area. FERC would require that Grant PUD install and maintain an 
array ofwires across the Wanapum powerhouse tailrace to disrupt feeding activity. Also, hazing 
would be conducted at various locations around Wanapum using 15 mm pyrotechnics, fuse rope 
salutes, mylar tape, cracker shells, propane operated cannons, air rifles, and shotguns. It is 
anticipated that hazing would dissuade feeding behavior. 

3.1.2 Adult P u t a g e  

Grant PUD would continue to operate and maintain the right (east) bank and left (west) bank fish 
ladders and their associated auxiliary water supply systems according to the criteria specified in 
the LSOP (Grant PUD 1999). FERC (1999) and Grant PUD (1999) have also proposed to: 

l °  

2. 

3. 

4. 

5. 

. 

7. 

Enhance entrance attraction at the fishways through planned operation of spill 
gates and turbines according to criteria. 
Investigale ladder modifications to improve the ability to operate ladders within 
specified criteria. 
Conduct modeling or other appropriate evaluations to determine the best actions 
for correcting delay problems in the junction pool area~ 
Develop solutions and implement corrective actions, in cooperation with NOAA 
Fisheries, if adult passage problems are identified. 
Operate spillways and sluiceways during steelhead and spring-run chinook 
salmon adult and steelhead kelt passage periods to provide a downsueam passage 
route for these life stages. 
Evaluate steelhead passage using radiotelemetry. 
Develop and test a prototype video fish counting system at Wanapum, which if 
successful, would be implemented for future adult counting. 
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3.2 Priest Rapids Development 

The Priest Rapids Development was completed in 1961 and is located on the Columbia River at 
RM 397.1 within the state of Washington. The structure consists of both earth embankment and 
concrete sections that span approximately 10,103 fl across the fiver. The dam impounds o v e r  18 

miles of river with a gross reservoir storage capacity of 191,000 acre-ft (31,000 aere-fl of active 
storage) and a surface area of 7,580 acres at a normal pool eMvation of 486.5 1% msi. The 
forcbay has a normal operating range of 7.5 fl (481.5-488 fl real). The powerhouse contains 10 
vertical shall 6-blade adjustable Kaplan turbines with a total generation capacity of 955.6 MW, 
Total powerhouse hydraulic capacity is roughly 178,000 cfs. The spillway has a total hydraulic 
capacity of 1,400,000 cfs and consists of 22 gated (tainter gates) ogee weir spill bays and one 
top-spill sluiceway. 

Like Wanapum, adult fish passage is provided via two ladders: one on the right bank (west side) 
and one on the left bank (east side). The left bank fishway consists of a powerhouse collection 
channel connvcted to the left main enlranc¢ and ladder. Auxiliary water is supplied via a gravity 
intake gate and a pumped water supply pool. This fishway has an adult fish count board near the 
downstream end of the ladder and an adult trapping facility at the ladder exit. The right bank 
ladder is located adjacent to the west end of the spillway. Auxiliary water is supplied by water 
drawn from the left bank supply system through the attraction water supply conduit. An adult 
fish count hoard is located in the middle portion ofthc ladder. 

Juveniles must pass Priest Rapids either through the turbines, spillway (including sluiceway), or 

via gatewell dipnetting. There are currently no juvenile passage facilities operating at Priest 
Rapids. Spill is provided as a means to improve FPE (i.e., passage via a non-turbine route). 

3.2.1 Juvenile Passage 

FERC proposes that through the implementation of the IPP, Grant PUD will achieve a 95% 
survival rate or 80% FPE rate for downstreatm migrants passing Priest Rapids. The following 
measures are proposed by FERC and Grant PUD for the purpose of satisfying the 95% survival 
goal. 

3.2.1.1 Powerhouse Operation 

Because there is no specific survival data for juveniles encountering the Priest Rapids turbines, 
Grant PUD proposes to operate all turbines in a non-cavitation mode) Turbine unit 10 would be 
operated in a last on/first offmode from April 1 to November 30 during daylight hours when the 

3 In'~nies to juvenile fish such as swim-bladd~ ruptun:, hemorrhaging, sad contusioa due to cavitation can 
result in direct and ~ mortality (U.S. Army Corps of Engincc~ 1995). 
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powerhouse is operating at less than capacity. This will reduce hydraulics that confound 
attraction flows at the leR bank fish ladder entrance. 

3.2.1.2 Spi l lway Operat ion  

FERC (1999) proposes to require that Grant PUD spill roughly 61% of total flow during the 
spring fish passage season for the purpose of achieving 95% survival of downstream migrants. 
Spill would occur after April 1 when listed downstream migrants are determined to be present at 
the dam. Fish presence will be determined by smolt monitoring data collected at Rock Island 
Dam and Wanapum Dam, and by gatewell dipping at Wanapum and Priest Rapids. Spill would 
begin at Priest Rapids one day after initiation of spill at Wanapum, or sooner if gatewell samples 
indicate presence of listed species. 

The decision to end spill would be based on similar criteria: 

1. . Stop the night following if  gatewell samples indicate migration of listed species 
has ceased, 

2. Stop two days following if  Rock Island Dam bypass data suggest that migration 
of listed species has ended, or 

3. Stop no later than June 15. 

Based on these criteria, spill would end one day following cessation of spill at Wanapum. 

Grant PUD would conduct survival studies during the spring passage season to determine if 
adjustments in spill percentages are necessary to achieve 95% survival. Criteria for adjusting 
spill levels are specified in the LSOP (Grant PUD 1999): 

I. 

, 

3. 

. 

If stcclhead survival data for the Wanapum tailrace releases show a 20% greater 
mortality than that of the Priest Rapids tailrace releases, it may be necessary to 
reduce spill at Priest Rapids. 
IfTDG levels exceed the water quality standard. 
If  spill is increased at Wanapum, due to successful performance and installation 
of flow deflectors or to improve survival, spill may be decreased at Priest Rapids, 
provided that the 95% survival objective can still be achieved. 
If other measures improve total survival above 95%, then spill may be decreased. 

Maintenance would be scheduled so that all spill gates and the skim spill sluice gate would be 
available for the spring migration season. Maintenance on the spillway would be scheduled to 
occur between September I through March 31, each year. 

In-season spill management would be coordinated through NOAA Fisheries and the spill 
representatives of the MCCC. Decisions on spill would be based on the spill representatives' 
review offish passage timing, flows, TDG, fish survival data, and other relevant data. 
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3.2.1.3 Diuoived Gas Management 

To determine compliance with State water quality criteria for TDG, Grant PUD would conduct 
1) fixed site TDG monitoring of forebay and downstream areas, 2) aeross-river transect 
monitoring of TIX~ levels as provided in Grant PUD's Water Quality Monitoring Plan, and 3) 
examination of smolts collected from gatewells at Priest Rapids Dam for GBD. 

Grant PUD's fixed monitoring stations would record hourly TDG pressure, dissolved oxygen 
pressure, water temperature, and barometric pressure. One station would be located near mid- 
darn in the forebay between turbine unit I and the sluiceway, and the other would be located near 
mid-river on the Vernita Bar Bridge roughly nine miles downstream of Priest Rapids. Both 
stations would operate continuously through the fish passage and spill seasons. 

During the fish spill season, data would be recorded hourly and uploaded daily to the Corps' 
CROHMS database. Data (hourly percentage TDG, spill volume, total discharge, results of any 
cross-sectional monitoring and records of any observations of GBD) would also be posted on 
Grant PUD's website (FERC 1999; Grant PUD 1999). 

Across-River Monitoring 
The purpose of the across-fiver monitoring is to determine the spatial distribution of TDG and 
also to determine how well the fixed sites represent river TDG levels. Surveys would be 
conducted once per week in the forebay and at the Vernita Bar Bridge at points approximately 
one-third, one-half, and two-thirds across the river. Data collected would include TDG, 
barometric pressure, and water temperature (FERC 1999; Grant PUD 1999). 

At least 100 smolts would be collected twice weekly from various gatewells at Priest Rapids 
Dam and examined for GBD. Cratewells would be dipne~ed to remove smolts that have 
accumulated for more than a day. The following morning, the same gatewells would be 
dipnetted again to sample fish that have entered since the previous day. Because the majority of 
smolts pass the dams at night, this procedure is expected to provide a sample that is 
representative of run-of-river fish. The examination procedures employed will be consistent 
with those used in the Smolt Monitoring Program (FERC 1999; Grant PUD 1999). 

3,2.1.4 Dipnetting Gateweill 

Listed UCR steelhead and UCR spring-ron chinook salmon smolts can become entrained and 
spend fiem a few hours to a few days in the Priest Rapids gatewells. Grant PUD would employ 
a erane-oporated dilmet to remove fish from the gatewells for release downstream of the dam. 
The dilmet consists of a nylon mesh with a fiberglass tank attached at the bottom. All fasteners 
are coated with silicon to minimize abrasion. The dipnet is lowered approximately to the top of 
the turbine intake and then lifted up the gatewell. Fish are crowded to near the surface and then 
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funneled into the tank and lifted out of the gatewell. Captured fish are either placed in a 
recovery tank or are transferred to a sampling facility and then released below the dam. Transfer 
is accomplished via water-to-water, i.e., fish remain in water during the whole process. 

3.2.1.5 Predator Control 

Predato m  
Control efforts would involve a volunteer angling program that targets northern pikeminnow 
(Ptychocheilus oregonensis) that are capable of eating smolts. Incidental catch of non-target 
species and northern pikeminnow under 10 inches would be returned to the river. Data collected 
and recorded would include date, time of day, location, number of northern pikeminnow caught 
and number kept, number of hours fished, and number of incidental species captured. Biological 
data collected on northern pikeminnow would include number sampled, length, weight, gender, 
location, method of capture, and observations of marks or tags. As stated in Section 3.1.1.5, the 
goal is the removal of roughly 10,000 northern pikeminnow per year for the whole Priest Rapids 
Hydroelectric Project area (i.e., the two developments, combined). 

Avian Predators 
Gulls, cormorants, and terns are the primary piscivorus birds feeding on smolts in the Priest 
Rapids Hydroelectric Project area. Grant PUD would install and maintain an array of wires 
across the Wanapum powerhouse tailrace to disrupt feeding activity. Also, hazing would be 
conducted at various locations around Wamapum using 15 millimeter pyrotechnics, fuse rope 
salutes, mylar tape, cracker shells, propane operated cannons, air rifles, and shotguns. It is 
anticipated that hazing would dissuade feeding behavior. 

3.2.2 AdnR Passage 

Grant PUD would continue to operate and maintain the right (east) bank and left (west) bank fish 
ladders and their associated auxiliary water supply systems according to the criteria specified in 
the LSOP (Grant PUD 1999). FERC (1999) and Grant PUD (1999) have also proposed to: 

l °  

2. 

3. 

4. 

5. 

. 

7. 

Enhance entrance attraction at fishways through planned operation of spill gates 
and turbines according to criteria. 
Investigate ladder modifications to improve the ability to operate ladders within 
specified criteria. 
Conduct modeling or other appropriate evaluations to determine the best actions 
for correcting delay problems in the junction pool area. 
Develop solutions and implement corrective actions, in cooperation with NOAA 
Fisheries, if adult passage problems are identified. 
Operate spillways and sluiceways during steelhead and spring-run chinook 
salmon adult and steelhead kelt passage periods to provide a downstream passage 
route for these life stages. 
Evaluate steelhead passage using radiotelemetry technique. 
Rebuild the Priest Rapids fishway trap. 
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4. BIOLOGICAL INFORMATION 

The biological requirements, life histories, migration timing, historical abundance, factors for 
decline, and current rangewide status of UCR spring-run chinook salmon and UCR steelhead 
have been well documented (WCSBRT 2003; Busby et al. 1996; Myers et al. 1998; NOAA 
Fisheries 1995, 1996, 1997, 1998a, 1998b, 2000a, and 2000b). The following sections briefly 
describe relevant biological information for UCR spring-run chinook salmon and UCR 
steelhead. 

4.1 UCR Spring-Rnn Chinook Salmon 

4.1.1 Geographic Boundaries and Spatial DlstrJbntion 

This ESU includes spring-run chinook salmon populations found in Columbia River tributaries 
between Rock Island and Chief Joseph Darns. NOAA Fisheries has initially identified three 
independent popMations within th~ ESU: the Wenatcbee, Entiat, and Methow River populations 
(Interior Technical Recovery Team 2003). ( The Wenatchee and Entiat Rivers are in the 
Northern Cascades Physiographic Province and the Methow River is in the Okanogan Highlands 
Physiographic Province. The populations are genetically and ecologically separate from the 
smnmer- and fall-run populations in the lower parts of many of the same river systems (Myers et 
al. 1998). Although fish in this ESU are genetically similar to spring-run chinook salmon in the 
adjacent Middle Columbia and Snake River ESU% they are distinguished by ecological 
differences in spawning and rearing habitat preferences; e.g., UCR spring-run chinook salmon 
typically spawn in tributary sireams at lower elevations (1,600 to 3,300 r )  than in the Snake and 
John Day River Basins. In addition, the following spring-run chinook salmon hatchery stocks, 
and their progeny, are considered part ofthe listed ESU: Chiwawa River, Methow River, Twisp 
River, Chewuch River, White River, and Nason Creek stocks (64 FR 14324). 

4.1.2 Historical Information 

The consm~tion of Grand Coulee Dmn (completed in 1942) blocked anadromous fish habitat 
upstream of RM 596.6 after 1938. The concurrent Grand Coulee Fish Maintenance Project 
(1939 through 1943) homogenized stocks across the ESU, influencing the present-day loss of 
genetic diversity. Production ofnon-fisted Carson-origin spring-run chinook salmon has also 
taken place within the UCR spring-run chinook salmon ESU. Non-listed spring-run chinook 
salmon hatchery populations contained within this ESU include Leavenworth, Entiat, and 
Winthrop National Fish Hatcheries. 

(AU chinook salmon in the Okanogen Riv~ are al~mtently ocean-type and are comideted lmrt o f the UCR 
summer- and fail-.urn ESU. 
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Many populations in this ESU have rebounded somewhat from the critically low levels that 
munediately preceded the last status review evaluation. Although the West Coast Salmon 
Biological Review Team (2003) considered this an encouraging sign, the last year or two of 
higher returns was preceded by a decade or more of steep declines to all-time record low 
escapements. In addition, this ESU continues to have a very large influence from beth 
production/mitigation and supplementation hatchery programs. 

4.1.3 Life History 

Upper Columbia River spring-run chinook salmon have a stream-type life history; the juveniles 
typically spend 1 year in freshwater before migrating to the Pacific Ocean. Adults return to the 
Wenatchee River from late March to mid-May, and to the Entiat and Methow Rivers from late 
March to June. Most adults return after spending 2 years in the ocean, while 200  to 40°/0 return 
after 3 years at sea. Peak spawning for all three populations occurs from August to September. 
Few coded-wire tags are recovered in ocean fisheries, suggesting that these fish move quickly 
out of the north-central Pacific and do not migrate along the coast. Details can be found in 
Myers et al. 0998) and Chapman et al. (1995). 

4.1.4 Population Trends and ]9.hl~ 

NOAA Fisheries determined that UCR sp~g-nm chinook salmon are at risk ofbecoming 
extinct in the foreseeable future, listing them as endangered under the ESA on March 24, 1999 
(64 FR 14307). On April 4, 2002, NOAA Fisheries defined interim abundance recovery targets 
for each spawning aggregation in this ESU (Lohn 2002). These numbers are intended to 
represent the number and productivity of naturally produced spawners that may be needed for 
recovery, in the context ofwhatever take or mortality is occurring. They should not be 
considered in isolation, as they represent the numbers that, taken together, may be needed for the 
population to be self-sustaining in its natural ecosystem. For UCR spring-run chinook salmon, 
the interim recovery levels are 3,750 spawners in the Wenatchee River, 500 spawners in the 
Entiat River, end 2,000 spawners in the Methow River. 

All three of the existing UCR spring-run chinook salmon populations have exhibited similar 
trends and patterns in abundance over the past 40 years. The 1998 status review (Myers et al. 
1998) reported that long-term trends in abundance were generally negative, ranging from -5% to 
+1%. Analyses of the data series, updated to include 1996-2001 returns, indicate that those 
trends have continued. Based on redd count data series, spawning escapements for the 
Wenatchee, Entiat, and Methow Rivers have declined an average of 5.6%, 4.8%, and 6.3% per 
year, respectively, since 1958. In the most recent 5-year geometric mean (1997-2001), spawning 
escapements were 273 for the Wenatchee population, 65 for the Entiat population, and 282 for 
the Methow population, only 8% to 15% of the interim abundance recovery targets, although 
escapement increased substantially in 2000 and 2001 in all three fiver systems. Based on 1980- 
2000 returns, the average annual growth rate for this ESU is estimated as 0.85. Assuming that 
population growth rates were to continue at 1980-2000 levels, UCR spring-run chinook salmon 
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populations are projected to have very high probabilities of 90% decline within 50 years (87% to 
100o,0. 

4.2 UCR Steelhead 

4.2.1 Geographic Boundaries and Spatial Distribution 

This ESU occupies the Columbia River Basin upstream of the Yakima River (excluded) to Chief 
Joseph Dam. Rivers in the area primarily drain the east slope of the northern Cascade Mountains 
and include the Wenatchee, Entiat, Methow, and Okanogan River Basins. NOAA Fisheries has 
initially identified three independent populations within this ESU: the Wenatchec, Entiat, and 
Methow populations (Interior Technical Recovery Team 2003). The Wells Hatchery steelhead 
stock was also included in the listing of this ESU (64 FR 43946). 

4.2.2 Historical Information 

Estimates of historical (pre-1960s) abundance specific to this ESU are available from fish counts 
at dams. Counts at Rock Island Dam from 1933 to 1959 averaged 2,6O0 to 3,700, suggesting a 
pre-fishery run size exceeding 5,000 adults for tributaries above Rock Island Dam (Chapman et 
al. 1994b). Runs, however, may have already been depressed by lower Columbia River fisheries 
and other habitat degradation problems in the natal U'ubutaries. Grand Coulee Dam blocked 
anadromons fish from habitat upstream of RM 596.6 after 1938. The concurrent Grand Coulee 
Fish Maintenance Project also influenced the present distribution of the ESU. In 1961, the Chief 
Joseph Dam also blocked anadromous fish from remaining habitat upstream of RM 545.1. 

4.2.3 Life Hhtory 

As in other inland steclhead ESUs (Snake and Middle Columbia River), steelhead in the UCR 
ESU remain in freshwater up to a year before spawning. Smolt age is dominated by 2- and 3- 
year-olds; however, some of the oldest smoh ages for steelhead, up to 7 years, are reported for 
this ESU (Pevan 1990). Based on limited data, steelhead from the Wenatchee and Entiat Basins 
return to freshwater after 1 year in saltwater, whereas Methow River steeibead typically spend 2 
years in saltwater before returning (Howell et al. 1985). Similar to other inland Columbia River 
Basin steelbead ESUs, adults typically return to the Columbia River between May and October 
and are considered summer-run steelhead. Adults may spend up to I year in freshwater before 
spawning. The relationship between anadromous and non-anadromons forms in the geographic 
area is unclear. Unlike chinook salmon or sockeye salmon, a fraction of steelbead adults attempt 
to migrate back to the ocean. These fish are known as kelts, and those that survive will migrate 
fi'om the ocean to their natal slxeam to spawn again. Details can be found in Busby et al. (1996) 
and Chapman et al. (1994b). 
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4.2.4 Population Trends and Risks 

NOAA Fisheries determined that UCR steelhead are at risk of becoming extinct in the 
foreseeable future, listing them as endangered under the ESA on August 18, 1997 (62 FR 
43937). On April 4, 2002, NOAA Fisheries defined interim abundance recovery targets for each 
spawning population in this ESU (Lohn 2002). These targets are intended to represent the 
number and productivity of naturally produced spawners that may be needed for recovery, in the 
context ofwhatevcr take or mortality is occurring. They should not be considered in isolation, 
as they represent the numbers that, taken together, may be needed for the population to be 
self-sustaining in its natural ecosystem. For UCR steelhead, the interim recovery levels are 
2,500 spawners in the Wenatchee River, 500 spawners in the Entiat River, and 2,500 spawners in 
the Metbow River (Loire 2002). 

Returns of both hatchery and naturally produced steelhead to the Upper Columbia River have 
increased in recent years. The average 1997-2001 return counted through the Priest Rapids fish 
ladder was approximately 12,900 fish. The average for the previous 5 years (1992-1996) was 
7,800 fish. Abundance estimates of returning naturally produced UCR steelhesd have been 
based on extrapolations from mainstem dam counts and associated sampling information (e.g., 
hatchery/wild fraction, age composition). The natural component of the annual steelhead run 
over Priest Rapids Dam increased from an average of 1,040 (1992-1996), representing about 
10% oftbe total adult count, to 2,200 (1997-2001), representing about 17% of the adult count 
during this period oftinle (WCSBRT 2003). 

In terms of natural production, recent population abundances for both the Wenatchec/Entiat 
agg~gate population and the Methow population remain well below the interim recovery levels 
developed for these populations (WCSBRT 2003). A 5-year geomelz/c mean (1997-2001) of 
approximately 900 naturally produced steelhead returned to the Wenatchee and Entiat Rivers 
(combined), compared to a combined abundance target of 3,000 fish. Although this is well 
below the interim recovery target, it represents an improvement over the past (an increasing 
trend of 3.4% per year). However, the average percentage of natural fish for the recent 5-year 
period dropped from 35% to 29%, compared to the previous status review. For the Methow 
population, the 5-year geometric mean ofnatural returns over Wells Dam was 358. Although 
this is well below the interim recovery target, it represents an improvement over the past (an 
increasing trend of 5.9% per year). In addition, the estimated 2001 return (1,380 naturally 
produced spawners) was the highest single annual return in the 25-year data series. However, 
the average percentage of wild origin spawners dropped from 19°/0 for the period prior to the 
1998 status review to 9°/0 for the 1997-2001 returns. 
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4.3 Significant Factors Influencing Rangewide Status of Each ESU 

4.3.1 Harvest 

Harvest rates for most ESUs have been substantially reduced as either a direct or indirect result 
of many species being listed under the ESA during the 1990s. Table 1 provides NOAA 
Fisheries' best estimates of current total harvest rates for ESA-listed species which are 
substantially lower than harvest rates occurring prior to ESA listings in the Columbia River 
Basin (NOAA Fisheries 200 0. 

T ~ I .  NOAA Fisheries' estimates of current total harvest rates (Treaty Indian Fisheries and 
Non-Indian Fisheries) for ESA-listed species/ESUs. 

Species / ESUD 

UCR Steelhead 

UCR Spring-Run 
Chinook Sahnm 

RulOrqOn 

Wild 

H~hery 

Spring Mig'nnls 

Total Estimated Impact 

~ d m n m  Ezptet~ 

9.6 % 4.4 % 

7.2 % 11.6% 

15.0 % _< 15.o% 

4.3.2 Hatcheries 

4.3.2.1 UCR Spring-Run Chinook Salmon 

Spring-run chinook salmon from the Carson National Fish Hatchery--a large composite, non- 
native stock--were introduced into, and have been released from, local hatcheries (Leavenworth, 
Entiat, and Winthrop National Fish Hatcheries). There is little evidence to suggest that these 
hatchery fish stray into wild areas or hybridize with naturally spawning populations. In addition 
to these national production hatcheries, two supplementation hatcheries are operated by WDFW 
in this ESU. The Mcthow Fish Hatchery Complex (operationa began in 1992) and the Rock 
Island Fish Hatchery Complex (operations began in 1989) were both designed to implement 
supplementation programs for naturally spawning populations on the Methow and Wena~chee 
Rivers, respectively (Chapman et al. 1995). 

Risks associated with artificial production progrums within the ESU are a concera because of the 
use of non-native Carson stock for fishery enlumcement and hydropower mitigation. However, 
programs have been initiated to develop locally adapted broodstocks to supplement the natural 
populations in the ESU. The Carson stock is being phased out at those facilities where straying 
and natural stock interactions are problematic. Captive broodstock progrmns are under way in 
Nason Creek and White River, tributaries to the Wenatchee River, and in the 1"wisp River, a 
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tributary to the Methow River, to prevent those populations from going extinct. In some recent 
yeats, all spring-run chinook salmon have been Uzpped at the Wells Hydroelectric Project to 
begin a composite-stock broodstock supplementation program for the Methow Basin. 

4.3.2.2 UCR Steelhead 

The naturally spawning population of UCR steelhead has been augmcnted for a number of years 
by straying hatchery fish. Replacement ranos for naturally spawning fish--both natural and 
hatchery origiw--are quite low, on the order of 0.3. This very low return rate suggests that either 
hatchery sways are largely supporting the population, or that hatchery strays are not conu-ibuting 
substantially to subsequent adult returns and natural origin fish are returning at or just below the 
replacement rate, or some intermediate combination of these factors. Given these uncertainties, 
efforts are underway to diversify broodstocks used for supplementation, minimizing the 
differences between hatchery and natural origin fish, as well as other concerns associated with 
supplementation. Assuming that the hatchery broodstock represents the listed ESU, NOAA 
Fisheries expects that the early life history survival advantage of hatchery smolts will help stocks 
to rebuild. However, there are also substantive concerns about the long-term effect on the fitness 
of natural origin populations resulting from an ongoing, long-term infusion of hatchery 
influenced spawners (Busby et al. 1996). 

The hatchery component is relatively abundant and routinely exceeds the needs ofthe 
supplementation program by a substantial margin. NOAA Fisheries is currently developing new 
hatchery policies to guide how hatchery fish will be considered in future status reviews and 
listing decisions. NOAA Fisheries expects that the hatchery policy will be finalized and a new 
status review of the UCR steclbead ESU will be completed in 2004. 

4.3.3 Hydropower 

The construction of Grand Coulee Dam blocked upstream migration in the Columbia River after 
1938. This project not only eliminated populations of anadromous fish upstxeam of the dam, but 
the resultant hatchery mitigation plan likely influenced the UCR spring-run chinook salmon and 
UCR steelhead; fish from multiple populations were mixed into relatively homogenous groups 
and redistributed into streams and lakes throughout the region or raised and released from 
hatcheries. Ca-and Coulee Dam, as well as the large upstream storage projects in Canada, Idaho, 
and Montana, have affected the quantity and timing ofrunoffin the Columbia River. Compared 
with historical flows, the spring freshet has been greatly reduced, summer flows have been 
somewhat reduced, and fall and winter flows have been increased (NOAA Fisheries 2000a). 

The five FERC-licensed Mid-Columbia River hydroelectric dams (Wells, Rocky Reach, Rock 
Island, Wanapum and Priest Rapids) and reservoirs have affected the mainstem migration 
corridor and reduced the survival of juvenile migrants. Each of these projects has license 
requirements and/or settlement agreements that specify operations or processes that govern 
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operations for the purpose of reducing the effects of these projects on anadromous salmonids 
throughout the remainder of their FERC-issued licenses. 

Four Federally-owned hydroelecU'ic projects in the lower Columbia River (McNary, John Day, 
The Dalles, and Bonneville) have also affected the malnstem migration corridor and reduced the 
survival ofjuvenile and adult migrants. For these projects, the best estimates of recent juvenile 
and adult project survivals contributing to the rangewide status of UCR spring-ran chinook 
salmon and UCR steelhead is contained in NOAA Fisheries' 2002 Findings Report (NOAA 
Fisheries 2002a) and the Federal action agencies' 2002 Progress Report (U.S. Army Corps of 
Engineers et al. 2003). 

4.3.4 Habitat 

Spawning and rearing habitat in the Columbia River and its m'butaries upstream of the Yakima 
River includes dry areas where conditions are less conducive to salmon and steelhaad survival 
than in many other parts of the Columbia River Basin (Mullan et al. 1992). Salmon in this ESU 
must pass up to nine Federal and non-Federal dams, and Chief Joseph Dam prevents access to 
historical spawning grounds farther upstream. Degradation ofremaining spawning and rearing 
habitat continues to be a major concern assoc/ated with urbanization, irrigation projects, and 
livestock grazing along riparian corridors. 

More detailed descriptions of tributary habitat conditions in the Methow and Okanogan River 
Basins are available in supporting document B (Aquatic Species and Habitat Assessment: 
Wenatchee, Entiat, Methow, and Okanogan Watersheds) ofthe HCP and in the Upper Columbia 
Regional Technical Team's (2003) report to the Upper Columbia Salmon Recovery Board titled 
"A biological strategy to protect and restore salmonid habitat in the Upper Columbia Region." 

The estuary and near-shore ocean environment have 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. 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 from 4 miles to 2 miles and increased the depth of the 
Columbia River channel at the bar from less than 20 fl to more than 55 ft. Sand deposition at 
river mouths has extended the Oregon coastline approximately 4 miles seaward and the 
Washington coastl/ne approximately 2 miles seaward. 

More than 50% of the original marshes and spruce swamps in the estuary have been converted to 
industrial, transportation, recreational, agricultural, or urban uses. More than 3,000 acres of this 
habitat have been converted to other uses since 1948 (Lower Columbia River Estuary Program 
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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 estuary 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. 

4.4 Species-Level Biological Requirements 

Species-level biological requkements are best defined as the attributes associated with VSPs 
('lVlcElhany et al. 2000). Viable salmonid populations have a negligible risk of extinction due to 
threats from demographic variation (random or directional), local environmental variation, and 
genetic diversity changes (random or directional) over a 100-year time frame. The attributes 
associated with VSPs include: adequate abundance, productivity (population growth rate), 
population spatial scale, and diversity. These attributes are influenced by survival, behavior, and 
experiences throughout the entire life cycle, and are therefore distinguished from the more 
specific biological requirements associated with the action area (described in Section 5) and the 
particular action under consultation (Section 6). Species-level biological requirements are 
influenced by all actions affecting the species throughout its life cycle. It is important that the 
action area biological requirements be considered in the context of these species-level biological 
requirements to evaluate the potential for the species to survive and recover given the 
comprehensive set of human activities and environmental conditions that it experiences. 

By definition, most populations comprising listed species are not viable. Listed species will be 
considered recovered s when, among other things, factors for decline have been ameliorated and 
when a sufficient number of populations within the ESU have become viable. For ESUs with 
multiple populations, the spatial scale and diversity criteria for viable populations are addressed 
primarily by specifying the number of populations that must meet species-level biological 
requirements, as defined above. This is considered on an ESU-by-ESU basis, depending upon 
the degree to which populations, and their relation to one other within an ESU, have been 
delineated and the degree to which a mixture of populations within an ESU is required to 
maintain long-term evolutionary potential, including survival in the face of catastrophic events 
and other long-term demographic processes (McElhany et al. 2000). This information is 

5 .i.h¢ ~.gulatoey tcrnm au~ml and m, co~.~ arc deflncd foe m¢m u~e jcsol~r~y/~ i.mbiua m ~  m follows. 

Smvtvah The specms' penustenc¢, as l i ~ d  or as a recovery tmi~ l~w~rtd the cc~dltio~ le*,o~ W ~ ~ ~ ~ f f ~  
rcs/l~w.¢ to allow fro. the pot emiad recove'y from *mdan~'mcm. Said amther way, smrvi~ is the cco~tion in which t speci~ 
continues to ¢xmimothefimu¢ whflcrmam/nl;the potemtal forrecovcry. 'rhis condition isc~mscu:nzed byaq)ecres with ~ ¢ i e n t  
pop~gion, rcpee~ent~l by all necetgcy ~le chumes. S¢~ h¢I¢~o8~, a~l number of ~lly m~u~e Indiv~umls ~ 
viable o ~  which exists i~ ml envit'o~zm p,rovidmg all requmuner~ for ¢emple~i~ of the sp¢c~'  entire life cycle, includm S 
~ m~emmc¢, and shel~x. 

R~:oovm~: i m ~  in 01¢ ~ULtLm of li~ed specles m lhe poiu~ ~ which li~in| is no ~ ~ ~ ~ ~ ~ ~ m 
Section 4(sX I ) of 0~ ESA. (50 CFR 402.02.) 

(USFWS taxi NOAA Fisheries | 9~) .  
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incompletely developed for most ESUs at present. Therefore, when information to the contrary 
is absent, NOAA Fisheries will assume that all populations within an ESU must meet the 
species-level biological requirements described above to conclude that the entire ESU is meeting 
those biological requirements. 

4.5 Species Status With Respect to Species-Level Blolol0cal Requirements 

The current status of each species, as described in Sections 4.1 through 4.3, indicates that the 
species-level biological requirements described in Section 4.4 are most likely not being met. 
The abundance ofUCR steelhead and UCR spring-run chinook salmon, while increasing in 
recent years, remains far below historic levels. This information clearly indicates that 
substantial improvements in survival rates (assessed over the entire life cycle and throughout the 
range of the ESUs) are necessary to increase abundance to meet species-level biological 
requirements of the ESA-listed ESUs in the future. Because the effects of this Project and the 
other projects have been identified as significant factors for decline, it is reasonable to expect 
that a portion of the needed survival improvement should be reflected in future operations at this 
Project, as well as the other projects. 
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5. ENVIRONMENTAL BASELINE 

5.1 Action Area 

The action mea includes all areas affected directly or indirectly by the Federal action (50 CFR § 
402.02). Direct effects of the Project on UCR spring-run chinook salmon and UCR steelhead are 
confined to the reservoir, forebay, dam, and tailrace. For the purposes of this Opinion, the action 
area relative to implementation of the IPP and ongoing operation of the Priest Rapids 
Hydroelectric Project is defined as the mainstem Columbia River from approximately 1,000 fl 
downstream of Rock Island Dam, to roughly 1,000 fl downstream of Priest Rapids Dam, a 
distance of approximately 56 river miles. 6 

5.2 Biolegieal Requirements Within the Action Area 

The biological requirements within the action area are those conditions that support the 
continued existence of the ESU by addressing the population-level biological requirements. 
Within the action area, the biological requirements of the listed species stem from the essential 
features of juvenile rearing areas and juvenile and adult migration corridors. Therefore, the 
biological requirements for the listed species include adequate substrate, adequate water quality 
(including quantity, temperature, and velocity), adequate cover and shelter, adequate riparian 
vegetation, adequate space, and adequate conditions for safe passage. In addition, an adequate 
food supply is required in juvenile rearing areas. NOAA Fisheries assumes that access to these 
biological requirements can be estimated via adult and juvenile reach survivals, which include 
both direct and indirect (delayed) effects of project passage and include natural mortality. As a 
reference for determining whether biological requirements are met, NOAh, Fisheries calculates 
survival as a percentage of that expected in a fi'ec-flowing reach of equal length. 

5.3 Environmental Baseline Effects 

"The past and present impacts of all Federal, State, or private actions and other human activities 
in the action area, the anticipated impacts of all the proposed Federal projects in the action area 
that have already undergone formal or early Section 7 consultation, and the impact of State or 
private actions which are contemporaneous with the consultation in process" are all included 
within the environmental baseline (50 CFR §402.02). The environmental baseline encompasses 
the effects of both human and natural factors leading to the current status ofthe species in the 
action area, including the past and present operation of an existing project that is under 

6 Project effects on water quality parameters ( ~  and TDG) are conmlative in nature and 
accordingly must be considered in a Ixnader context Cmn~tly, the E n ~ m l  Protection Agency, the 
Washington Department of Ecology, and the Oregon Department of Environmcnlal Quality, in consultation with 
NOAA Fisheries, are evalnatmg these standards m the nminstem Snake and Columbia Rivers and will allocate lmds 
to meet those standards in tbe near future. 
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consultation. However, future impacts resulting from the operation of the Project, and other 
activities authorized pursuant to the proposed action, are not part of the environmental baseline. 

Although the action area described in Section 5.1 only encompasses a small part of the species' 
range, up to 100% of the juvenile and adult populations have been affected by the existing 
conditions in the migration corridor. While the historical existence and operation of the Project 
have affected current status under the environmental baseline, the continued existence and 
operation oftbe Project are the subject of the proposed action and therefore are not in the 
baseline. Because the proposed action is essentially a continuation ofrecent operations, 
mortality and sublethal effects (e.g., changes in migration timing or speed) associated with river 
impoundments, dam passage, and other aspects ofpreject operations within the action area in 
recent years are summarized in Cooney (2002) and Section 6 of this Opinion. 

Similarly, the past operation and continuing effect of the existence of three other FERC-licensed 
dams (Wells, Rocky Reach, and Rock Island) and Federal projects (Grand Coulee and Chief 
Joseph Dams) have substantially affected, both directly and indirectly, the environmental 
baseline in the action area. The past effects of the Wells, Rocky Reach and Rock Island 
Developments are summarized in Cooney (2002) and the December 2002 Final Environmental 
Impact Statement for the Wells, Rocky Reach, and Rock Island Hydroelectric Projects' 
Anadromous Fish Agreements and Habitat Conservation Plans. The effects of past and 
continued operation ofthe Grand Coulee and Chief Joseph Dams, and Canadian storage and 
hydroelectric projects, have also affected the environmental baseline within the action area by 
affecting seasonal and daily flows, the thermal regime, and TDG levels in the Mid-Columbia 
River. 

NOAA Fisheries'can consider the future downstream effects of the WelLs, Rocky Reach, and 
Rock Island Developments in the environmental baseline for the present action because ESA 
Section 7(aX2) consultation was completed for these projects on August 12, 2003. These effects 
are most likely described by elevated TDG levels due to (infxequent) high river discharges, 
which increase the incidence of mortality or sublethal effects related to gas bubble trauma in the 
action area for the Project (NOAA Fisheries 2003). However, effects on the environmental 
baseline in the action area from upstream Federal storage projects cannot be considered in this 
Opinion because the ESA Section 7(aX2) consultation has been remanded. 7 

7The 2000 biological opinion for the operation of the Federal Columbia River Power System (FCRPS) was 
remanded but not let aside while NOAA Fiaheries comfiders remedies to add~ss concerns identified by the ~ in 
NWF v. NMFS, CV 01-640-RE (D. Or. Order dated fi/2/03). F¢¢ the ~ of Ikis ~ o n ,  the effects of the 
RPA recommended by that biological opininn are not consideaed part of the environnmntal baseline. NOAA 
Fisheries is cummtty in consultation with the FCRPS ac6on agoncies and is collabonaing with ~ ~ ~ 
co-manas¢~ to develop a new opiinoeL Althongh the collaboration effort is likely to extend the date of iasuance for 
the new opinim p~R June 2, 2004, a new date has not been approved by the Com¢ This meam that the e x i ~  
effec~ of the FCR/~, which are part of the environmmtal baseline, will include the effects of the current operation 
under the 2000 biological opinion RPA until some unknown date after Juno 2, 2004. While this is the legal effect of 
the restrictions in the regulatory definition of'effects of the action" 50 CFR v402.02 (no consideration of future 
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5.3.1 Proposed Spill and Flow Deflectors at W a n a p n m  Dam 

The following discussion describes physical and operational changes to the Project that were 
instituted subsequent to initiation of  this consultation in 1999. These changes are included here 
because they are part o f  the environmental baseline analyzed in this Opinion. 

In 1996, Grant PUD installed and tested a prototype deflector in spill bay 2. The deflector was 
successful at reducing TDG levels, but the estimated fish survival rates were too low and there 
was evidence that the design might cause erosion of  the spillway apron downstream. Based on 
modeling evaluations, Grant PUD installed a different design in spill bay 4 in 1998. This 
deflector did not appreciably reduce TDG and produced unsatisfactory fish survival rates at 
higher flow levels. Further modeling resulted in the design of  a third prototype, which was 
installed and tested in spill bay 5 in 1999. This design satisfied both TDG and biological criteria 
(Normandeau 2000; Parametrix 2000). 

Also in 1998, Grant PUD began implementing the proposed spill program for juvenile UCR 
spring-run chinook salmon and juvenile UCR steclhead. However, due to the ongoing analysis 
o f  the flow deflector in spill bay 5, and the TDG limit (120% saturation), spill was limited to 
roughly 20% of  average river flow at Wanapum Dam. To compensate for the reduced spill level 
at Wanapum, Grant PUD spilled approximately 76% ofaverage river flow at Priest Rapids Dam 
during the spring migration season. 

The third prototype flow deflector was installed at all spill bays during the winter o f  1999/2000. 
With flow deflectors in place, it was anticipated that spill could be increased at Wanapum to the 
proposed spill level o f  43% of  average river flow, and spill would be scaled back at Priest 
Rapids to the proposed 61%. Therefore, beginning with the spring outmigration season of  2000, 
Grant PUD has implemented the proposed spill program. While spring spill at Priest Rapids 
Dam has averaged about 61% since 2000, spill at Wanapum has ranged between 34% and 38% 
due to TDG criteria. The one exception is that, during the drought o f  2001, Grant PUD was able 
to maintain spill at Wanapum at 43% due to low river flows. 

5.4 Status of  the Species Within  the Action Area  

As described in Section 6.4.3, the environmental baseline, including the historical effects o f  the 
Project, only equates to 79% to 85% of  the juvenile survival rate in a free-flowing reach of  equal 

Federal actiom thal have not yet completed Scaiou 7 consulmtiou), as a practical m~Ucr, ~ analysis only 
qualitatively assumes that the furore level of take caused by the FCRPS (Section 4.3.3) will be reduced in the ~'tion 
area as a result of this cc~sideratiou. Quantitative estimates of this reduced ~lk¢ are not possible. 
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length. Therefore, even though recent returns ofthese species has hnprovcd,' the environmental 
baseline within the action area does not meet the biological requirements. Maintenance or 
further degradation of the existing conditions with'm the action area would contribute to the long- 
term declining trend of  the ESA-listed species and thus would continue to increase the high risk 
of extinction on which the listings were based. Measures must be taken at the Project to avoid or 
minimize ongoing impacts that have con~buted to the trend towards extinction and to aid in 
establishing improved conditions whereby each species wil l  continue to exist into the future 
while retaining the potential for recovery. The successful implementation ofthese measures at 

the Project is necessary for the proposed action to avoid jeopardizing the listed species. 

SBecause recent mmms have been above average and because continnin 8 operation of the Project and other 
Federal actions that have not undergone Section 7 consultation are not in the baseline, the species' status would be 
expected m improve in the future. 
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6. EFFECTS OF PROPOSED ACTION 

6.1 Analytical Methods 

In this section, NOAA Fisheries evaluates the effects of the proposed action using the five-part 
approach for applying the ESA jenpardy standard to Pacific salmon described in Section 1.1. 
During this step of the analysis, effects of the action are evaluated with respect to action area 
biological requiremcnts. Specifically, NOAA Fisheries evaluates whether or not the proposed 
action results in a reduction of the reproduction, numbers, or distribution of the species which 
constitutes an appreciable reduction in the likelihood of both survival and recovery. This 
determination is informed by the rangewide status of the species and the effects of the 
environmental baseline and cumulative effects in the action area. To identify action-area 
biological requirements, NOAA Fisheries looks to the survival that would likely have occurred 
in a free-flowing river of equal length (i.e., survival that would likely have occurred ifthe project 
did not exist). NOAA then considers how much the survival through the reach under the 
proposed action is reduced from that of the unimpounded reach, recognizing that an unknown 
portion of any reduction is attributable to the environmental baseline. The status of the species 
and the magnitude of the effect ofthe environmental baseline and cumulative effects guide the 
judgment of whether the reduction also appreciably reduces the likelihood of both survival and 
recovery. NOAA Fisheries also qualitatively evaluates any remaining project-related effects and 
the effects of interrelated and interdependent actions within the entire action area (including 
those in the tributaries and downstream of the project) by comparing the expected effect of the 
proposed action on the specific species-level biological requirements of these species. 

6.1.1 Methods for Evaluating Action-Area Biological Requirements 

It is difficult to define a level of adequacy for many biological requirements of Pacific salmonids 
through specific, measurable standards. In many cases, the relationship between the critical 
habitat element and species survival is not clearly understood. However, as noted in Section 
1.1.2, this is not the case with respect to the effects oftbe Project itself. Various mainstem 
migration corridor habitat elements relevant to achieving the biological requirements of the 
listed species within the Project area can be captured in summary reach survival statistics for 
both juveniles and adults. For this reason, although FERC has proposed that Grant County PUD 
achieve a dam passage survival standard of 95% for 95% ofthejuvenile spring migrants, NOAA 
Fisheries believes that a reach survival standard, which accounts for the effects of passage 
through the reservoirs as well as past the dams, is a better indicator metric. Thus the primary 
approach to evaluating the proposed action in the action area is to estimate juvenile and adult 
survival rates through the Project area (reservoir, forebay, dam, and tailrace). These estimates 
include both direct and indirect (or delayed) mortality related to Project impacts, and include 
natural mortality. 
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Project-level survival rates should capture the great majority, although not necessarily all, of the 
impacts of the Project's existence and operation on the listed species' action-area biological 
requirements in the mainstem Columbia River. The biological requirements also include: 

Adcouate Substrate and Adeouate Food Suvplv for Juveniles: The impoundment of  
water by the Wanapum and Priest Rapids Developments has probably changed the 
characteristics of substrate in each reservoir reach from gravel and cobble to finer 
material. Gravel and cobble substrate with a low percentage of fincs is desired for 
salmon spawning and incubation. However, this change in substrate is unlikely to affect 
adults or early life stages of UCR spring-run chinook salmon or UCR steclhead because 
they are tributary spawners. It is possible that the change in substrate has influenced 
food production, possibly reducing feeding success and growth of smolts migrating 
through the impounded reach. However, evidence for this effect is speculative at present 
CISG 1996). NOAA Fisheries assumes that if such an effect occurs, it is likely to be 
captured in either the direct survival or indirect mortality rates estimated later in this 
section. 

Adcouate Water Oualitv: The primary characteristics of water quality affected by 
operations of the Priest Rapids Hydrolectric Project are TDG levels and temperature. 
This effect would presumably be observable in estimates of adult and juvenile survival 
rates. 

Adcouate Cover and Shelter:. Impoundment ofwater has modified the physiographic 
complexity of this reach compared to conditions in a free-flowing river, resulting in a 
modification ofcover and shelter and a potential change in predation on juveniles of 
listed species. This effect would presumably be observable in estimates of adult and 
juvenile survival rates. 

~ i ~ u a t e  Svace and Conditions For Safe Passage: The configuration and operation of 
the Priest Rapids Hydroelectric Project primarily affects the safe passage ofjuvenilcs and 
adults through the action area. Safe passage is captured in adult and juvenile survival 
rates. 

6.2 General Effects on UCR Spring-Run Chinook Salmon and UCR Steelhead 

Upper Columbia River spring-run chinook salmon and UCR steelhead fi~om the Methow and 
Okanogan Rivers must pass through nine hydropower developments: Wells, Rocky Reach, Rock 
Island, Wanapum, and Priest Rapids Dams, and four lower Columbia River Federal dams, during 
their migrations to and from the Pacific Ocean. Enliat River spring-run ch/nook salmon and 
steelbead must pass through eight developments and Wenatchee River spring-nm chinook 
salmon and steelhead must pass through seven developments. The direct effects of the Columbia 
River dams include blocking of habitat, altering of habitat, and presenting barriers to or 
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otherwise modifying juvenile and adult migrations. Injury and mortality occur during 
downstream passage through turbines, juvenile fish bypass systems, and to a lesser degree, spill. 
Indirect effects of passage though all routes may include disorientation, stress, passage delay, 
exposure to high concentrations of dissolved gases, exposure to high water temperatures, and the 
cumulative effects of the above. Although direct mortality of adults is probably minimal during 
passage at individual dams, each dam presents the potential for delay at flshway facilities, 
energy expenditure in passage through multiple fishways, involuntary fallback, and, during 
periods ofinvohmtary spill, increased exposure to high concentrations of dissolved gases. For 
adults that reach spawning areas, the cumulative indirect effects associated with passage through 
multiple dams can reduce fecundity and reproductive success. However, the relationship 
between passage components and reproductive success is not well understood (NOAA Fisheries 
2000a). 

The hydropower system may also positively affect some aspects of the upstream migration. For 
example, the travel time and energy expenditures of the upstream migrants may be reduced in 
reservoirs relative to free-flowing rivers. However, the true direction and magnitude of 
cumulative effects on adult passage are unknown. 

6.2.1 Juvenll¢~ General  Effects 

Juvenile salmon and steelhead pass Columbia River dams through various routes including 
turbines, spillways, sluiceways, bypass systems, and dipnetting from gatewells. Some juvenile 
mortafity is associated with all passage mutes, but generally the highest levels of mortality occur 
during passage through turbines (Whitney et al. 1997). Therefore, to increase survival, an 
important objective of project operations is to route the highest possible proportion of juveniles 
past a project in a manner that avoids passage through turbines. The proportion ofsmolts that 
pass a project through non-turbine routes, e.g., bypasses or spillways (FPE) is an important 
indicator of the effectiveness ofjuvemle passage protection measures. 

Passage Through Res~potrs 
Juvenile mortality in tailraces and reservoirs may resuR from increased predation exposure, 
migrational delays, GBD, and altered water temperatures. Passage through reservoirs prolongs 
migrations and requires higher energy expenditures for juvenile salmonids to reach the ocean. 
Stress from multiple passage events can deplete energy reserves and cause disease. Prolonged 
migrations can also cause inappropriate timing for sea-water entry and higher rates of 
residualism. 

The physical effects of water regulation and impoundment are well known (e.g., NOAA 
Fisheries 1995; ISG 1996) and can be related to the biological requirements of UCR spring-run 
chinook salmon and UCR steclhead in the migration corridor. Water regulation at Federal 
projects modifies the river's natural hydrograph and has an impact on the estuary and the ocean 
area influenced by the Columbia River plume. Water regulation reduces flows that would 
naturally occur in the spring and this, in turn, reduces water velocity. Water velocity is further 

6-3 



Jnofflclal FERC-Generated PDF of 20040507-0002 Received by FERC OSEC 05/06/2004 in Docket#: P-2114-000 

Biological Opinion for the Priest Rapids Hydroelectric Project May 3. 20O4 

reduced by impoundments on the malnstem river sections, increasing volume and cross-sectional 
area and creating reservoirs from formerly free-flowing river sections. 

Water regulation and impoundments also change water quality factors such as temperature 
(increa.u~ due to mass heat storage) and turbidity (decreased), as well as salmonid prey 
production (which changes from riverine aquatic insects to lacustrine planktonic organisms). 
Load-following power operations may impact juvenile outmigrants by desiccating the littoral 
zone, thereby reducing the available food sourc~ and by stranding and entrapping newly 
emergent fry, as noted in Section 6. I. 1. Channel complexity is also reduced in reservoirs, which 
affects the complexity of fluid dynamics and substrate type (ISG 1996). Change in substrate 
probably does not affect adults or early life stages of UCR spring-run chinook salmon and UCR 
steelhead, as both of these species are tributary spawners. It is possible that the change in 
substrate has influenced food production, possibly reducing feeding success and growth of 
smolts migrating through the impounded reach. However, evidence for this effect is speculative 
at present (ISG 1996). Ifsuch an effect occurs, it is likely to be captured in either the direct 
survival or indirect mortality rates estimated later in this section. The presence of the Priest 
Rapids HydroelecU'ic Project may also decrease gravel recruitment to downstream reaches. This 
latter effect would be most likely to influence the spawning success of unlisted mid-Columbia 
River mainstem spawning species (e.g., Middle Columbia River chinook salmon), but would 
have little or no effect on UCR spring-run chinook salmon or UCR stcelhead. 

Pass~e  Through Turbines 
Juvenile salmonid turbine passage survival studies published through 1990 at the Snake and 
lower Columbia River darns have been reviewed by lwamoto and Williams (1993). The 
Independent Scientific Group (ISG 1996) and Whitney et al. (1997) reviewed studies published 
through 1995, including several from the mid-Columbia River projects. Estimates of turbine 
mortality vary greatly among studies, ranging from 2.3% to 19%. Whitney et al. (1997) noted 
that in studies where marked fish were immediately recovered in the tailrace, mortality estimates 
were less than 7%0 (average 5.5%). In studies with longer times between turbine passage and 
recovery, mortality levels averaged 10.9% (Whitney et al. 1997). Whitney et al. (1997) also 
suggested that the lower survival estimates likely included some level of mortality only 
indirectly associated with turbine passage, such as predation on disoriented smolts. Both direct 
and indirect mortality of juvenile saimonids passing through turbines varies among projects and 
depend upon operating conditions, inhen~nt efliciencies of the turbines, and other factors (ISG 
2000). 

In recent years, evaluations of the direct and indirect effects of juvenile fish passage through 
Kaplan-type turbines were conducted under operations presumed to provide the best conditions 
for f i ~  i.e., turbine operations within 1% of peak effieieney. NOAA Fisheries' turbine survival 
studies in the Snake River produced estimat~ of 92.7%, 92.0%, and 86.5% at Lower Granite, 
Little Goose, and Lower Monumental Darns in 1995, 1993, and 1994, respectively. Steclhead 
survival from turbine passage at Little Goose Darn in 1997 was 93.4% under similar conditions 
(Muir et al. 2001). 
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Passage Through Spillways 
Whimey et al. (1997) reviewed 13 estimates of spill mortality 0 for steelhead and 10 for 
salmon) published through 1995 and concluded that 0% to 2% mortality is the most likely range 
for standard spill bays. It was also pointed out that local conditions, such as back eddies or other 
situations that favor predators, may lead to higher spillway passage mortality. Nevertheless, 
relative to other means of passage currently available, spillways are considered the most benign 
mutes for juveniles to pass the mid-Columbia River projects, including the Priest Rapids 
Hydroelectric Project (Chapman et al. 1994a,1994b). Increasing spill can result in higher levels 
of TDG and thus a greater incidence of gas bubble trauma in UCR spring-run chinook salmon 
and UCR steelhead. This emphasizes the importance ofthe physical and biological TDG 
monitoring programs at the PUD and Federal dams. 

6.2.2 Adults, General Effects 

Three specific components ofthe adult migrations through the Priest Rapids Hydroelectric 
Project may affect listed species: delay at project fishways, passage success at project sUuc~es, 
and injuries and mortalities resulting from opstresm and downstream passage through project 
facilities. Each of theso components has the potential to increase pre-spawning mortality. For 
fish that do reach spawning areas, indirect effects associated with passage through multiple dams 
may reduce fecundity and reproductive success. Unforflmately, the relationship between each of 
these passage measures and reproductive success is not clearly understood. 

Adult UCR spring-run chinook salmon and UCR steeihead pass upstream via fishways that were 
installed during the original construction of both developments. The fishways typically consist 
ofan entrance gallery and ladder, a diffuser system that provides additional water at the ladder 
entrances (to attract fish fi~m the tailrace), and a flow control section at the ladder exit that 
maintains ladder flow over varying forebay elevations. Observation areas have been established 
in the ladder to monitor upstream progress. Migrational delays are most likely to occur at fish 
ladder entrances, in the collection galleries, and during operation of traps. Injury related to fish 
passage facilities is usually minimal; however, system failut~ (especially at diffuser gratings in 
the entrance pools) can result in significant injury and mortality. 

Adult passage information (e.g., time spent immediately downstream of the clam, success at 
passing into the collection channel and fishway enWances, time taken to traverse the ladder, etc.) 
is typically evaluated using radiotelemetry techniques. Project passage assessments determine 
how well radio-tagged fish pass from the tailrace of a specific dam into and through the fish 
ladders. The underlying assumption is that the behavior of radio-tagged fish is generally similar 
to untagged fish. Laboratory assessments of tagged and untagged fish and several years of field 
evaluations support this assumption, although little information is available regarding delayed 
effects of tagging on reproductive success. A direct relationship has not been established 
between project passage times and reproductive success, although reducing passage times to the 
greatest extent possible should reduce energy expenditures and improve the likelihood that adult 
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fish will survive to spawn. Although specific criteria are not available, obvious delays in 
passage may indicate a need for operational or structural modifications. 

Adult radio-tagged fish are monitored with aerial and underwater antennas as they move through 
the tailrace and into and through the fish ladders. Additional information can be collected by 
tracking radio-tagged fish from a boat or plane. By definition, project passage times are only 
developed for radio-tagged fish that successfully bypass the dam. Although fish that do not pass 
the dam are of equal or greater concern, it is extremely difficult to determine the cause of this 
behavior. Failure to bypass a dam may result from poorly designed passage facilities, 
inadequate attraction water, or complicated flow patterns exacerbated by project operations. 
These fish may also be destined for a downslream spawning location, or may have been injured 
prior to reaching the dam (as a result of natural or other effects). Tagging effects or regurgitated 
tags, neither of which are related to the operation of dams, can also affect the results. As a 
result, the detection rate of radio-tagged fish cannot be used to isolate specific cause-and-effect 
relationships between passage and reproductive success. The information can be used, however, 
to generally assess the success of adult salmonids migrating upstream through the Columbia 
River corridor and to develop an index that can be used to assess annual improvements in 
passage conditions. 

Obtaining robust estimates ofadult salmon and steelhead survival is also difficult, especially 
when attempting to use passage counts at mainstem hydroelectric dams. Radiotelemetry studies 
conducted prior to 1996 (e.g., Stuehrenber et al. 1995) in the mid-Columbia River are unreliable 
because ofproblems associated with the tags, receivers, and software used at the time. For 
example, Wainwright et al. (2001) found that Lotek receivers had data gaps ranging from tens to 
hundreds of hours over the course of the season, and a substantial number of false positives (tags 
that were already removed from the river, etc.) were included in the data set. Therefore, 
mortality rates (based on radiotelernetry) attributable to the effects of hydroelectric projects are 
undoubtedly lower than those presented, but to an unknown extent. For these reasons, it is most 
appropriate to consider survival estimates based on radiotelemetry studies as minimum estimates 
of total adult survival, which includes unknown tag loss as well as project-caused and natural 
mortality. 

R~tiotelemcu'y studies condueted as part of NOAA Fisheries (2000a) prodded estimates of per 
project survival for adult UCR spring-run chinook salmon and UCR steclhead passing the four 
lower Columbia River dams (Bonneville, The Dalle~ John Day, and McNary). The estimated 
mortality for UCR spring-run chinook salmon is 1.9% to 2.4%, and for UCR steclhead 2.7% to 
3.2% (Table 9.7-2 in NOAA Fisheries 2000a). NOAA Fisheries believes these estimates are 
also generally applicable to all five of the FERC-licensed projects on the Columbia River, 
including the Wanapum and Priest Rapids Developments. As discussed above, it is not possible 
to different/ate natural effects fi'om system-related effects at this time. 

The importance of steclbead kelts (adults that have spawned and are migrating back downst~am 
to the ocean) to inland populations of steclhead in the Columbia River Basin has received greater 
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attention in recent years. The proportion of adults that spawn and migrate to the ocean as kelts is 
much higher than previously thought. English et al. (2001a) estimated that between 13% to 75% 
of the adult steelhead migrating upsUeam of Rocky Reach Dam in 1999 began migrating 
downstream as kelts in 2000. 

In the Snake River, it is estimated that the proportion of wild adult steelhead attempting to 
outmigrate as kelts in 2001 was at least 25% of the ESA-listed adults migrating past Lower 
Granite Dam in 2000. The majority of these fish (>70%) were considered to be in good 
condition. However, it appears that few steclhcad kelts survive the migration to the ocean and 
back to their natal streams. For example, only 3% (7/212) ofthe kelts radio tagged at Lower 
Granite Dam on the Snake River were detected at Bonneville Dam in 2001. The importance of 
multiple spawning by UCR steelhesd to population dynamics is not well understood. Long and 
Griffin (1937) estimated that only 2% of the son3mer-run steclbead were repeat spawners, which 
comports with the findings of McGregor (1986) in the Thompson River Basin in Canada. 
However, should these fish successfully survive the mainstam Columbia River migration 
corridor and the ocean life-stage(s), even these small numbers could potentially enhance the 
reproductive capabilities of the endangered UCR steclhead ESU. 

6.3 Project-Specific Effecta on UCR Spring-Run Chinook Salmon and UCR Steelhead 

The following sections describe the effects that interim operation of Wanapum and Priest Rapids 
Dams will have on juvenile UCR spring-run chinook salmon and UCR steelhead. NOAA 
Fisheries reviewed the analysis contained in the biological assessment and considers additional 
data in the following sections, expecially PIT-tag estimates which NOAA Fisheries considers to 
be the best information available onjuvenlle project survival. PIT-tag studies at mid-Columbia 
River dams rely primarily on subsequent detections at McNary Dam (and other lower Columbia 
River FCRPS projects). Therefore, survival estimates derived from PIT-tag studies are more 
likely to capture any direct, indirect, or delayed effect ofthe project than radiotelemetry, acoustic 
tag, or balloon tag studies. However, PIT-tag studies do not provide route-specific survival data 
(e.g., turbine passage vs. spill) because they rely upon subsequent detections in downstream 
bypass systems (i.e., PIT-tags cannot be detected in spillways or turbine units). Radiotelemetry 
studies have been conducted by Grant PUD to attain route-specific survival estimates. Both 
route-specific survivals (radiotelemetry studies) and project-level survivals (PIT-tag studies) are 
discussed below. 

6.3.1 Juvenile Passage, Wanapum Development 

6.3.1.1 Radiotelemetry Studies 

Results from the most recent series (1999-2003) of radiotelemetry studies for juvenile yearling 
chinook salmon and steelbead are summarized in Table 2, below. The provisional survival 
standard 0f95% at the dam (Section 3.1.1) was satisfied in 1 of the 5 years. 
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Table 2. Summary of estimated pool, dam, and project sur~val for juvenile steelhead and chinook 
salmon passing the Wanapum Development, 1999-2003. 

Ym~" 

1999" 

2OO0 b 

2001 

2002 • 

20034 
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Steelbead 
(Run-of-River) 

Steelbead 
(Run-of-River) 

Yearling Chinook Salmon 
( tctm-y) 

Yeading Chinook Sahnon 
(Run-of-River) 

Yeading Chinook Sahnou 
(H bery) 

I I II 

Rad~melemeU3, 0.896 
Paired Release 

Radiotelen'zuy 0.8451 
Paired Release 

Radiotelemetry 0.8857 
Paired Release 

R a d i o t e ~  0.9123 
Paired Release 

R a d i n t e ~  0.6623 
Paired Release 

0.907 

0.8911 

0.8627 

0.9093 

1.0353 

lUmm  
 rolea 

0.813 

0.7499 

0.7641 

0.8296 

0.6857 

Sensitivity analyses indicated that severe model violaficms had occurred, which invalidated the survival estimates 
(Miller et eL 2000). NOAA Fisheries reports these estimates for the sake of comparison, and not~ that, despite the 
violat/on of mode| assmnpffom, the resul t. appear to be consistent with subsequent studies. 
hAs repe~ed in English et al. (2001 b). 
'Survival estimates from English et eL 2003. Test fish in 2002 were released roughly 4 miles upstream of Wanapum 
Dam, thus eliminating nearly 90% oftbe Wanapum pool; therefor, NOAA Fisheries does not believe this to be a 
valid estimate of total pool sm'viveL 
dSurvival estirmt~ f~om English et eL 2003; results are weliminary and subje~ to fitrther analysis. 

1999Study 
A pilot radiotelemetry study was conducted with run-of-river steelbead smolts during the spring 
passage ~ t s o n  in 1999. The purpose was to examine this evaluation technique for estimating 
survival past both developments. The point estimates for pool, dam, and project (pool x dam) 
survived were 89.6%, 90.7%. and 81.3%, respectively. However, sensitivity analyses indicated 
that severe model violations had occurred, which invalidated the survival esthnates (Miller ot ed. 
2000). NOAA Fisheries reports these estimates for the sake of comparison, and notes that, 
despite the violation ofmodel assumptions, the results appear to be consistent with subsequent 
studies. 

2000 
Having gained some experience with the pilot study, Grant PUD again employed radiotelemetry 
of steelhead smolts for the 2000 spring migration season. Route-specific estimates were added 
to compare relative survival between spill, skim spill (sluiceway), and turbine passage. 

Spill deflectors were installed on the Wanapum spillway prior to the 2000 fish passage season. 
Grant PUD attempted to implement the proposed spring spill levels at both Priest Rapids and 
Wanapum Dams - up to 61% and 43%, respectively. However, it was necessary to restrict spill 
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to stay within the 120% TDG limit; spring spill averaged 37.6% at Wanapum (Grant PUD 2000, 
2oo0. 

Wanapum Dam and pool survival estimates were 89.1% and 84.5%, respectively, with a 
combined survival estimate for the Wanapum Development of 75% (English et al. 2001b). 
Route-specific survival estimates (Table 3) for passage through the turbines, spillway, and 
sluiceway were 87.5%, 88.8%, and 92.9%, respectively. The proportion ofjuveuiles per route 
was estimated to be 22.6% through the spillway, 31% through the sluiceway, and 46.4% through 
the turbines (Skalski et al. 2000). Fish passage efficiency (calculated as I minus portion of fish 
using the turbine route) was approximately 54%. 

2001 study 
In 2001, the Pacific Northwest experienced drought conditions, combined with a power 
emergency. Below normal flows in the Columbia River and the high cost of electricity resulted 
in reduced spill at hydroelectric facilities upstream of Wanapam. Thus TDG levels coming into 
Wanapum were reduced, allowing Grant PUD to maintain the proposed spill levels for the entire 
spring fish passage season without exceeding the TDG cap of 120%. Spill averaged 43.2% at 
Wanapum Dam. 

Radiotelemetry work for 2001 was carried out using hatchery yearling chinook salmon smolts. 
The survival estimates for Wanapum Dam and pool were 86.3% and 88.6%, respectively, with a 
combined survival estimate of 76.4%. Route-specific survival estimates for passage through the 
turbines, spillway, and sluiceway were 91.2%, 87.9%, and 83.8%, respectively (Table 3). The 
proportion of juveniles per route was estimated to be 26.9% through the spillway, 35.5% through 
the sluiceway, and 37.6% through the turbines. Fish passage efficiency was approximately 62%. 

2002 Study 
Grant PUD continued the yearling chinook salroon radiotelemetry studies in 2002 with an added 
element oftesting a top spill route in a single bay ofthe Wanapum spillway. The minter gates at 
the Wanapum spillway open from the bottom, thus spilling water at a depth of approxiroately 50 
ft. In general, smolts are surface-oriented during their migration and must sound to pass through 
either the spillway or powerhou.~ at Wanapum. Furthermore, the sluiceway, which skims 
roughly 2,000 cfs from the surface, has shown to provide good passage efficiencies (up to 3:1 
[fish:water]). Based on this data, Grant PUD installed a bulkhead in spill bay 12 - adjacent to 
the sluiceway - designed to spill water from the top 20 fl and to pass I0,000 to 13,000 cfs, 
depending on forebay elevation. 

The bulkhead was installed and tested for injury and mortality rates and TDG production prior to 
the onset of the spring fish passage season. Biological and TDG test criteria were satisfied 
during initial testing and the MCCC determined that Grant PUD should proceed with a full 
passage season test of the top spill route. This was accomplished in conjunction with the 
radiotelemetry study. The radiotelemetry study included five replicates with two test blocks in 
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each replicate. One test block consisted of 4 days ofproposed spill (43% of flow or TDG limit) 
and the second block consisted of 4 days of top spill only. 

After two replicate tests, the MCCC reviewed prelhninary fish guidance efficiency data, based 
on radio-tag detections, to determine if training spill * was needed. It was decided that additional 
spill was needed (due to unsatisfactory results) and Grant PUD provided roughly 22,000 cfs of 
trair6ng spill through the adjacent five spill bays (bays l I through 7). 

Route-specific survival estimates for passage through the turbines, spillway, sluiceway, and top 
spill were 95%, 86%, 89%, and 88%, respectively (Table 3). The propo~on of juveniles per 
route Was estimated to be 66.4% through the turbines, 21.5% through the spillway, 2.3% through 
the sluiceway, and 9.8% through top spill. Fish passage efficiency was approximately 34%. 
Point estimates for survival through the Wanapum Dam and pool were 91% and 91%, 
respectively, with a combined survival estimate of 83% (Table 2) 

It should be noted that the estimate for portion of fish passing via top spill is a combined 
estimate for the spring passage season as a whole. The estimate for percentage of fish that used 
this route during top spill only had not been reported at the time this Opinion was completed. 
Furthermore, the test fish were released in the Wanapum pool at Vantage Bridge in 2002, 
roughly four miles upstream of Wanapum Dam. This release point was chosen to ensure tag life 
through the whole Priest Rapids Hydroelectric Project. However, because this eliminated the 
effect of passage through nearly 90% of the Wanapam pool, NOAA Fisheries does not consider 
the pool survival (point estimate of 94.1%) to be a valid estimate of total pool survival. 

The radiotelemetry results reported for 2003 are still under evaluation by Grant PUD and subject 
to change. Spring spill configurations were considerably different from the previous study years 
(2000-2002) in that different spill patterns were used in an effort to improve survival. Route- 
specific survival estimates for passage through the turbines, spillway, and top spill were 98.3%, 
88.3%, and 100.1%, respectively (Table 3). The sluiceway was not analyzed in 2003. Point 
estimates for survival through the Wanapum Dam and pool were 103.5% and 66.2%, 
respectively, with a combined survival estimate of 68.6%. The greater than 100% survival 
estimate through the dam is likely due to control groups experiencing greater mortality than the 
upstream release groups. 

~l'mming spill entails a~di~/onal release of water through adjacent sp~ bays to potently improve fish 
guidance efficiency as well as egress fzom the tailrace. 
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Table 3. Summary of route-specific survival estimates at Wanapum Dam. 
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6.3.1.2 Gatewel l  Dipnett ing 

Juvenile UCR spring-run chinook salmon and UCR steelbead can be entrained in the turbine unit 
gatewells at Wanapum Dam. There are a total o f  60 gatewells (6 per unit). Grant PUD dipne~s 3 
gatewells per unit on a daily basis (30 gatewells total) during the spring fish passage season. 
Fish removed from the gatewells are quickly transported by truck to a point downs~eam of  the 
dam and released. Typically, gatewells associated with turbine units that have been offline for 
over 24 hours are not dipnetted, but are normally dilmetted twice within 24 hours after shutdown 
to remove as many remaining fish as possible. On days where wind exceeds 20 or 25 miles per 
hour, dipnetting ceases for safety reasons. 

Monitoring records indicate that, on average, over 56,000 juvenile spring-run chinook salmon 
and 10,000 juvenile steelhead are removed annually from the gateweUs and transported to the 
tailrace. The fate off ish that are not successfully removed from the gatewells is unknown. 
These fish either remain in the gatewells, exit the powerhouse through the turbines, or move 
back into the forehay. The gatewell dipnetting program provides a means to monitor 
downstream migration timing and density, and NOAh. Fisheries assumes that removing roughly 
half o f  the juveniles caught in the gatewells increases the survival o f  UCR spring-run chinook 
salmon and UCR steelhead passing the dam. 

6_t.1.3 Predator  Control Program 

The predation rates o f  the northern pikerninnow on juvenile salmon and steelhead in the 
Wanapum tailrace are among the highest o f  the mid-Columbia River projects (Ward et al. 1995). 
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Studies estimate that annual losses of salmonids in the Wanapum Reservoir are approximately 
200,000 fish, although most are probably non-listed summer migrants (NOAA Fisheries 2000b). 

Grant PUD implements predator control measures to increase juvenile passage survival through 
the reservoir. A northern pikeminnow population reduction program has been underway since 
1995 and will continue as part of Grant PUD's fish passage program. During 2002, the program 
removed 41,413 northern pikeminnow from the Wanapum tailrace and the Priest Rapids pool 
(Grant PUD 2002). While the resultant change in juvenile survival has not been quantified, it is 
likely that Grant PUD's pikeminnow removal program has had a positive effect on survival 
through the Priest Rapids Hydroelectric Project. 

FERC's 1999 biological assessment stated that avian predation on juvenile salmonids may be 
significant. Ruggerone (1986) estimated that up to 2% of smolts passing the Wanapum 
Development are consumed by gulls. FERC proposes to ensure that wiring slrung across the 
tailrace to interfere with avian predators is maintained, and proposes to continue with hazing, 
which is an important part ofthe predator control program. 

6.3.2 Juvenile Passage, Priest Rapids Development 

Results from the most recent series (1999-2003) ofradiotelemetry studies for juvenile yearling 
chinook salmon and steelbead are summarized in Table 4, below. The provisional survival 
standard of 95% at the dam was satisfied in 1 of the 5 years. 

6.3.2.1 Kediotelemetry Studies 

1999 Study 
A pilot radiotelemetry study was conducted with run-of-river steelhead smoits during the spring 
passage season in 1999. The purpose was to examine this technique for evaluating survival past 
both developments. The point estimates for pool, dam, and project (pool x dam) survival were 
95.8%, 89.8%, and 86.0%, respectively (Table 4). Grant PUD implemented its proposed spring 
spill passage program per the LSOP. The proposed spill level was 80% of'total flow at the Priest 
Rapids Development. Over the spring passage season, spill averaged 76.2% of total river flow. 

2ooo sm~ 
Grant PUD again employed radiotelemetry of run-of-the-river steelhead for the 2000 ~ring 
migration study and added route-~ecific estimates to compare relative survival between spill, 
skira ~ i l l  (shiiceway), and turbine passage routes. Also, starting with the ~ n g  fish passage 
season in 2000, Grant PUD hnpMmented the proposed spill level of 61% at the Priest Rapids 
Development. Actual spring spill averaged 55.6% (Grunt PUD 2000, 2001), wf~ch reflects spill 
restrictions to within the 120% TDG limit. 

Priest Rapids Dam and pool survival estimates were 98.5% and 90.0%, respectively, with a 
combined survival estimate for the Priest Rapids Development of 88.6% (Table 4). Route- 
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specific survival estimates for passage through the turbines and spillway were 99.4% and 98.8%, 
respectively (Table 5). The proportion of juveniles per route was estimated to be 70.3% through 
the spillway and 29.7% through the turbines. Fish passage efficiency was approximately 70%. 
There was no sluiceway estimate in 2000 due to difficulty with deploying antenna arrays at this 
location (Skalski et al. 2000). 

zoo; study 
As described for Wanapum Dam, the Pacific Northwest experienced drought conditions and 
power emergencies in 2001, resulting in reduced spill at hydroelectric facilities upstream of the 
Priest Rapids and Wanapum Developments. Thus TDG levels coming into Priest Rapids Dam 
were reduced, allowing Grant PUD to maintain the proposed spill levels for the entire spring fish 
passage season without exceeding the TDG cap of 120%. Spill averaged 61.2% at Priest Rapids 
Dam. 

Radiotelemetry work for 2001 was carried out using hatchery yearling chinook salmon amolts. 
Point estimates for survival through the Priest Rapids Dam and pool were 91.2% and 95.1%, 
respectively, with a combined survival estimate of 86.7%. Route-specific survival estimates for 
passage through the turbines, spillway, and sluiceway were 85.9%, 94.8%, and 92.6%, 
respectively. The proportion of juveniles per route was estimated to be 65.1% through the 
spillway, 19.4% through the sluiceway, and 15.4% through the turbines (English et al. 2001c). 
Fish passage efficiency was approximately 85%. 

2002 Study 
Grant PUD continued with yearling chinook salmon radiotelemetry studies in 2002, with the 
added element of a l-week test of a full open gate at spill bay 17 (gate 17) of the Priest Rapids 
spillway. A full open gate passes approximately 60,000 cfs. Grant PUD proposed the 7-day test 
to take advantage of the ongoing radiotelemetry study to assess the potential of this route as a 
future juverfile passage alternative. Grant PUD consulted with the MCCC, which concurred with 
the evaluation. Gate 17 was chosen due to its central location in the spillway, and because it was 
located far enough ~om the right bank that the heavy flow line tl~ough the tailrace would not 
collide with a bedrock outcropping roughly 1,000 fl downstream. Gate 17 was opened at 10:00 
hours on May 8 and closed at 10:00 hours on May 15. TDG was also monitored during this 
evaluation. 

Route-specific survival estimates for passage through the turbines, spillway, sluiceway, and gate 
17 were 80.5 %, 97.0%, 91.4%, and 91.5%, respectively (Table 5). The proportion of juveniles 
per route was estimated to be 12.7% through the turbines, 64.0% through the spillway, 1.5% 
through the sluiceway, and 21.7% through gate 17. Fish passage efficiency was approximately 
87%. Point estimates for survival through the Priest Rapids Dam and pool were 93.0% and 
88.9%, respectively, with a combined survival estimate of 82.6% (Table 4). 
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2oo3 stuay 
The survival estimates for 2003 are preliminary and subject to further analysis by Grant PUD. 
Gate 22 was tested at full open for 2003 (as opposed to gate 17 in 2002). Gate 22 is adjacent to 
the powerhouse and this test was done to take advantage o f  the bulk flow that moves toward the 
powerhouse. Test blocks were alternated between gate 22 and the proposed spill o f  61%. 
Route-specific survival estimates for passage through the turbines, spillway, sluiceway, and gate 
22 were 99.0 %, 98.5%, 82.2%, and 99.7%, respectively (Table 5). Point estimates for survival 
through the Priest Rapids Dam and pool were 94.3% and 71.9%, respectively, with a combined 
survival estimate of  67.8% (Table 4). 

Table 4. Summary of estimated pool, dam, and project survival for juvenile steelhesd and chinook 
salmon passing the Priest Rapids Development, 1999-2003. 
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6-14 



Jnofflclal FERC-Generated PDF of 20040507-0002 Received by F E R C  OSEC 05/06/2004 in Docket#: P-2114-000 

Biological Opinion for the Priest Rapids Hydroelectric Project May 3, 2004 

Table 5. Summary o f  route-specific survival estimates and portion o f  juvenile steelhead and 
chinook salmon through each route at Priest Rapids Dam. 
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6.3.2.2 Gatewell  Dipnetting 

Juvenile UCR spring-run chinook salmon and UCR steelhead can be enmdned in the turbine unit 
gatewells at Priest Rapids Dam. There are a total o f  60 gatewells (6 per unit). Grant PUD 
dipnets 3 gatewells per unit on a daily basis (30 gatewells total) during the spring fish passage 
season. Fish removed from the gatewells are quickly transported by truck to a point downstream 
of  the dam and released. Typically, gatew¢lls associated with turbine units that have been 
offiine for over 24 hours are not dipnetted, but are normally dipnetted twice within 24 hours after 
shutdown to remove as many remaining fish as possible. On days where wind exceeds 20 or 25 
miles per hour, dipnetting ceases for safety reasons. 

Monitoring records indicate that on average over 62,000 juvenile spring-run chinook salmon and 
20,000 juvenile steelhead are removed annually from the Priest Rapids gatewells and transported 
to the tailrace. The fate of  fish that are not successfully removed from the gatwells is unknown. 
These fish either remain in the gatewells, exit the powerhouse through the turbines, or move 
back into the forebay. The gatewell dipnetting program provides a means to monitor 
downstream migration timing and density, and NOAA Fisheries assumes that removing roughly 
half o f  the juveniles caught in the gatewells increases the survival o f  UCR spring-run chinook 
salmon and UCR steelhead passing the dam. 

6.3.2.3 Predator Control Program 

FERC proposes to use predator conm)l measures to increase juvenile passage survival through 
the reservoir. A northern pikemiunow population reduction program has been underway since 
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1995 and will continue as part of Grant PUD's fish passage program under FERC's proposed 
action. During 2002, 35,422 northern pikeminnow were removed from the Priest Rapids pool 
(Grant PUD 2002b). Fishing will be concentrated in different locations within years and from 
year to year. While the extent of juvenile survival has not been quantified, NOAA Fisheries 
believes that Grant PUD's pikeminnow removal program has a positive effect on survival 
through the Priest Rapids Hydroelectric Project. 

FERC's 1999 biological assessment reports that avian predation on juvenile salmonids may also 
be significant at Priest Rapids. It has been estimated that up to 2% of smolts passing the 
Wanapum Development and the upper Priest Rapids pool are consumed by gulls. FERC 
proposes to ensure that wiring strung across the tailrace is maintained arid to continue with 
hazing to discourage gull predation, elements that are expected to enhance juvenile salmonid 
survival. 

6.3.3 Middle Columbia Juvenile PIT-Tag Studies 

In addition to the radiotelemetry studies conducted by Grant PUD, a number of PIT-tag studies 
have been carried out through the mid-Columbia reach (Wells Dam to McNary Dam). As stated 
in Section 6.3 above, NOAA Fisheries considers PIT-tag estimates to be the best information 
available on juvenile project survival. PIT-tag studies at mid-Columbia River dams rely 
primarily on subsequent detections at McNary Dam and other lower Columbia River projects. 
Therefore, survival estimates derived from PIT-tag studies are more likely to capture any direct, 
indirect, or delayed effect of the project than radiotelemetry, acoustic tag, or balloon tag studies. 

NOAA Fisheries summarized several years worth of PIT-tag studies conducted by Grant, 
Douglas, and Chelan County PUDs, Entiat Hatchery, Winthrop Hatchery, and Wells Hatchery 
(Appendix A, Table A-2). Most of these studies were conducted using the single release 
method. The per project survival estimate is calculated by taking the nth root of the reach 
estimate where n is the number of projects a fish migrates through between release and point of 
detection. For instance, a group of PIT-tagged fish that are r e l ~  in the tailrace of Rocky 
Reach Dam must pass through four projects--Rock Island, Wanapum, Priest Rapids and 
McNary Developments--before detection within the juvenile bypass system at McNary Dam. 
The per project survival estimate is then calculated by taking the fourth root oftbe reach survival 
estimate. This method does assign equal survival rates to each project within the reach. 

The average estimated juvenile steclhead survival for the action area (Wanapum and Priest 
Rapids Developments combined) is 76.7%, or 87.6% survival for each development (Appendix 
A, Table A-2). For yearling chinook salmon, the action area survival is 82%, or 90.5% survival 
for each development. 

Survival estimates vary considerably between radio-tag and PIT-tag studies. Hockersmith et al. 
(2003) compared travel times and sm'vival rates ofhatchery-reared yearling chinook salmon 
tagged with either gastrically or surgically implanted sham radio tags (with an imbedded PIT- 
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tag) with those tagged with PIT-tags only. Survival between differentially tagged groups was 
similar for median travel times of roughly 6 days (migration distance of 106 kilometers [65.9 
miles]). However, for both gastrically and surgically radio-tagged fish, survival was 
significantly less than for PIT-tagged fish for which median travel times exceeded approximately 
I0 days (migration distance of 225 kilometers [139.8 miles]). 

Survival studies conducted in 2000 by Chelan County PUD using radio-tagged hatchery and run- 
of-fiver yearling chinook salmon, yielded median travel times of  5.8 days and 4.8 days, 
respectively, for fish traveling a distance of  122.7 kilometers (76.1 miles) between Rock Island 
Dam and a detection point downstream o f  Priest Rapids Dam. Thus, based on Hockersmith et al. 
(2003), survival estimates using radio tags should be at least as reliable as those estimates 
resulting form PIT-tag studies. Yet when comparing average action area survival estimates 
between radio-tag and PIT-tag tcclmiques, there is a discrepancy of  8.5% for juvenile steelhead 
and 21.6% for yearling chinook salmon, with radio-tag estimates being the lower of tbe two for 
beth species (Table 6 and Table A-2). 

Table 6. 

1 

1999 

2000 

Action •rea passage survival estimates using radio-tag techniques. 

I 

Steelhead 
(Rtm-of-River) 

Steelhead 
(Run-of-River) 

RadiotelemeUy 
Paired Release 

• 7 " ~ . . * "  • . : .  ;~ 

" ~.'<'i~"~ ~"" 

0.813 

RJdio~lemeu'y 0.7499 
Rehmse 

2001 Yearling Chinook Radioteleme~ 
Salmon Paired Release 

2002 Radiotelemelry 
Paired Release 

vear g C nook 
Salmon 

(Run-of-River) 

Yearling Ch/m~ 
Sahnon 

OUtclmy) 

Rad~otelemet~ 
Paired Release 

2003 c 

0.7641 

0 .82% 

0.6857 

0.8598 

: A e e m  A t ' ~  

0.6990 

0.8860 

Steelhead 0.6817 
Avemse: 

0.8670 0.6625 

0.8264 0.6856 

0.6779 

0.6644 

0.4648 

Yearling Chin. 0.6043 
Average: 
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6.3.4 Adult Passage, Wanapum Development 

Adult pre-spawning mortality can be caused by delay and injury at the Wanapum Dam. Issues 
currently identified for adult chinook salmon and steelhead include delay in locating the fishway 
entrances from the tailrace, passage delay through the transition pools at the fishway entrances, 
and fallback. In addition, unforeseen impacts that affect adult passage (e.g., harvest) can occur 
throughout the migration. Due to various factors, such as fisheries, fallback, and tributary 
turnoff, it is difficult to use the results of adult radiotelemetry studies to estimate project-specific 
mortality. 

Stuehrenberg et al. (1995) estimated that the median time it took for adult spring-run chinook 
salmon to pass Wanapum Dam was 36.6 hours, plus 22.6 hours to travel the Wanapum pool to 
Rock Island Dam. The observed fallback rate in this study was 8.1% (17 of211). Of the 17 
fallbacks, 6 returned to below Priest Rapids Dam, with 2 ofthese being captured at the Ringold 
Spring Chinook Salmon Facility. Nine fish migrated back over Wanapum and entered tributary 
streams (8 to the Wenatchec River and I to the Okanogan River) and 2 fish were last detected 
downstream of Wanapum (i.e., Priest Rapids Pool). In comparison, Peery et al. (1998) observed 
a median passage time of 18.2 hours for adult spring-run chinook salmon and a fallback rate of 
4.1% (spring-run and summer-run chinook salmon combined). Eight fish were known to fall 
back across Wanapum Dam and 7 of these reascended the dam after an average of 48.5 hours. 
Stuehrenberg et al. (1995) observed that the highest fallback rates among the mid-Columbia 
River projects were at Wanapum and Priest Rapids Dams. 

English et al. (2001 a) conducted a radiotelemetry study of adult steelhead migrating through the 
mid-Columbia River in 1999-2000. Radio tags were placed on 395 steelhead that were captured 
at Priest Rapids Dam and released in the Columbia River roughly 7.6 miles downstream. Of the 
395 radio-tagged steelhead, 328 (83%) were detected at Wanapum Dam and 99% of these fish 
migrated over the dam into the Wanapum pool (detected at the exit end of the adult fishway). 
Approximately 790/0 used the left bank fishway and 21% used the right bank fishway. The 
median passage time was 9.7 hours. Roughly 11.6% (or 38) of the 326 fish detected at the 
fishway exits fell back below Wanapum. Approximately 95.3% of the adult stoelhead detected 
in the vicinity of Wanapum Dam were either tracked to known spawning areas or otherwise 
ascended and remained above the dam. However, English et al. (2001a) cautioned against using 
the 95.3% figure as a dam passage survival estimate. Because radio tags can be regurgitated, a 
tag that appears to be stationary does not necessarily represent a mortality. Stationary tags were 
classified as either pre-spawning mortality, regurgitated tags, or tags removed and discarded by 
fishermen. 

Mortality rates of 8% have been observed for adults falling back through spillways (Bjornn et al. 
1998) and 14% to 26% for fallback through turbines at FCRPS projects on the Snake River 
(Mendel and Milks 1995). However, due to the limited amount ofradiotelemeUy information 
available for the mid-Columbia River and the problems with using radiotelemelry data to assess 
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site-specific survival, it is not possible to clearly differentiate between natural and hydrosystem 
caused mortality at this time. 

It appears likely that significant numbers of downstream migrating adult steeihead, or kelts, are 
migrating through the Priest Rapids Hydroelectric Project. Recent estimates of the proportion of 
UCR adult steelhead outmigrating as kelts in the vicinity of the project range from 34% to 69% 
(English et al. 2001a). The resulting downstream passage mortality from operation of the Priest 
Rapids Project is unknown, but is probably comparable to that observed at the lower Snake and 
lower Columbia River projects. In 2001, when spill levels at lower Snake and Columbia River 
projects were low or non-existent, presumably most, ifnot all, kelts had to pass downstreara 
though turbines. Only 3% of the 212 radio-tagged kelts released at Lower Granite Dam in 2001 
survived to reach the Bonneville Dam tailrace under these conditions. This translates to an 
estimated mean per-project mortality of nearly 40%, which is comparable to direct estimates of 
adult survival through turbines reported in NOAA Fisheries (2000a). During the 2001 spring 
fish passage season, Grant PUD spilled 43% of average flow at Wanapnn~ Although not 
measured, it is likely that steelhead kelt mortality was something less than 40% as estimated for 
lower Snake and Columbia River projects, where little to no spill occurred. The spring spill 
program could improve kelt survival by providing a non-turbine route of downstream passage. 

6.3.5 Adult Passage, Priest Rapids Development 

The median project passage times reported from adult spring-run chinook salmon radiotelemetry 
studies at Priest Rapids Dam are 44.9 hours in 1993 (Stuehrenberg et al. 1995), 58.6 hours in 
1997 (Peery et al. 1998), and 74.7 hours in 1998 (English et al. 1999). By comparison, the 
median time for radio-tagged chinook salmon to bypass a project on the lower Snake River 
during an average flow year is 20.6 hours (Bjomn et al. 1995). Reported fallback rates from the 
1993, 1997, and 1998 studies are 17.7%, 3.0% (spring-rnn and summer-run chinook sabnnn 
combined), and 20.0%, respectively. English et al. (1999) noted that the longer passage l~nes 
observed in the 1997 and 1998 studies may have been related to flow and spill, both of which 
were higher than in 1993. 

As stated in the preceding section, it is difficult to estimate project-related mortality. However, 
mortality rates of 8% have been observed for adults falling back through spillways (Bjomn et al. 
1998) and 14% to 26% for fallback through turbines at Snake River projects (Mendel and Milks 
1995). Stuehrenberg et al. (1995) did estimate mortality from their 1993 radiotelemetry study, 
assigning a 22% mortality estimate to the study area as a whole (all five mid-Columbia River 
projects). Stuehrenberg et al. (1995) further deduced that if all fish with unknown fates below 
Priest Rapids Dam were fi'om the Ringold Facility the mortality estimate would be 11.1%. 

Of the 395 radio-tagged adult steclhvad released by English et al. (2001a) roughly 7.6 miles 
downstream of Priest Rapids Dam, 353 were detected at the dam, with 335 (95%) detected at the 
fishway exit points. Of these, 34 (10%) fallbacks were detected. The median project passage 
time for adult steelhead was 20.2 hours. Of the 353 radio-tagged adult steelhead detected at 
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Priest Rapids Dam, 13 were known to have been removed (harvested) prior to spawning, leaving 
340 fish available to spawn. Of the 340 fish, 281 (82.6%) were tracked to known spawning 
areas and 40 were tracked to Columbia River reaches above Priest Rapids Dam. Therefore, 
English et al. (2001a) concluded that 321 (94.4%) successfully passed and remained upstream of 
Priest Rapids Dam. 

Recent estimates of the proportion of UCR adult steelhead outmigrating as kelts in the vicinity of 
Priest Rapids Dam range from 34% to 69% (English et al. 2001a). The resulting adult 
downsU'eam passage mortality is unknown, but likely comparable to that observed at the Snake 
and lower Columbia River projects (Section 6.3.3). The spring spill program could potentially 
improve kelt survival by providing a non-turbine route of dowustream passage. 

6.3.6 Effects on Water Quality 

Spring spill is provided by Grant PUD as a means of routing juvenile migrants away from 
turbines. From a biological perspective, the major drawback to spill is the entrainment of 
atmospheric gases into the water column to a depth where gas is forced into solution at 
concenU'ations greater than expected under atmospheric pressure. At high saturation levels (over 
120%) fish can develop GBD, which can cause stress, injury, and mortality in juvenile and adult 
salmon end steelhead. Because there are five hydroelectric developments on the mainatem 
Columbia River upstream of the Priest Rapids Hydroelectric Project, dissolved gas levels 
generated upstream can limit spill at Wanapum and Priest Rapids Dams. 

Flow spilled at Wanapum plunges to sufficient depth to drive dissolved gas to supersaturation 
levels. To reduce this effect, deflectors can be used to direct spill at a more shallow angle. 
Grant PUD proposed to continue developing a flow deflector for the Wanapum spillway that 
would satisfy both biological and TDG test criteria. As previously discussed (Section 2.2), 
Grant PUD installed flow deflectors on the Wanapum spillway during the winter of 1999/2000. 
The flow deflectors have been successful at reducing TDG, allowing for significant increases in 
voluntary spill to pass juvenile migrants. Even so, voluntary spill levels must still be limited 
during the fish passage season to ensure that TDG does not exceed 120% of saturation in project 
t a i ~  or 115% of saturation in project forebays for more than 12 hours over a 24-hour period. 

The plunge pool at the Priest Rapids spillway is relatively shallow and does not create nearly the 
same level of TDG as at the Wanapum spillway. Therefore, spill can be used as a passage route 
for juvenile migrants more effectively than at Wanapum. 

6.4 Summary of Effects 

6.4.1 Wuapum Development 

NOAA Fisheries (2000a) calculated, based on numerous studies, survival rates through Kaplan 
turbines and spillways at FCRPS projects. Survival through Kaplan turbines ranged from 90% 
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to 93% forjuvenile spring-run chinook salmon and steelhead. The estimates for turbine survival 
at Wanapum range between 87.5% to 98.3%, with an average survival estimate of 93.6%. 

Spillway survival through FCRPS dams ranges between 90% and 100% for juvenile spring-run 
chinook salmon and steelhead. The average combined survival for these species through the 
Wanapum spillway (bottom spill) is approximately 87.0% (English et al. 2003), although higher 
survival levels were expected based on direct survival studies with the flow deflectors in place. 
It is not known at this time ifthe lower than expected survival rates are due to indirect effects 
(e.g., predation), dn'ect effects of project passage, or a combination of factors. 

Given the limited amount ofproject-specific information available to date, an estimate of total 
adult mortality through the Wanapum Development is best provided by the larger body of 
information derived from the Snake and Columbia River mainstem FCRPS projects. These 
estimates are 1.9% to 2.4% for UCR spring-run chinook salmon and 2.7% to 3.2% for upsueam 
migrating adult UCR steethead. At present, there is no way to distinguish between natural 
mortality and project-related mortality at the Priest Rapids Project or FCRPS projects, but it is 
close to what is observed in undammed rivers in British Columbia (NOAA Fisheries 2003). 
Adult spring-ran chinook salmon fallback rates are higher at the Project than other mid- 
Columbia River dams further upstream. The Project's proximity to the Snake and Yakima 
Rivers and the Ringold Hatchery probably leads to more volitional fallback than that 
experienced at other upstream dams. 

During the winter of 2002, Grant PUD closed and sealed all orifice gate entrances to the 
powerhouse collection channel. This was done with concurrence from the MCCC and is 
expected to slightly improve hydraulic conditions in the channel, therefore reducing the time it 
takes adults to pass through the left bank fiabway. The specific operational criteria for operating 
the adult fishways have been developed, and are supported by the professional judgment of 
fishery experts in the resource agencies and in the management and research communities. 
Grant PUD will continuously operate the fishways throughout the adult fish migration period 
(March through November). 

While not quantified, predator control activities probably improve survival of juvenile UCR 
spring-run chinook salmon and UCR steelhead migrating through the Wanapum Development. 
Predator control measures in rids reach do not affect the survival of adult salmonids (i.e., 
compared to sea lion predation below Bonneville Dam). 

Juvenile and adult UCR spring-run chinook salmon and juvenile UCR steelhead could be 
negatively affected by high TDG levels resulting from involuntary spill due to large flow events. 
However, due to the infrequency of these events, the overall magnitude of this effect will 
probably be small at the Wanapum Development. Grant PUD holds regular conference calls 
with members ofthe MCCC during the fish passage season to determine the necessary 
adjustments to voluntary spill volumes to maintain TDG levels at ~ 120% while maximizing fish 
passage. 
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6.4.2 Priest Rapids Development 

NOAA Fisheries (2000a) calculated, based on numerous studies, survival rates through Kaplan 
turbines and spillways at FCRPS projects. Survival through Kaplan turbines ranges from 90% to 
93% for juvenile spring-run chinook salmon and steelhead. The estimates for turbine survival 
for Priest Rapids range fiom 80.5% to 99.4%. English et al. (2003) calculated the average 
survival estimate to be approximately 90.8%, but cautioned that th/s calculation required 
violation of assumptions because the year-to-year variation was too great relative to the 
measurement error. 

Spillway stu~val through FCRPS dams ranges between 90% to 100% for juvenile spring-run 
chinook salmon and steelhead. The average combined survival for these species through the 
Priest Rapids spillway (bottom spill) is roughly 96.3% (English et ai. 2003) compared to the 
88.7% observed for the Wanapum spillway. 

Based on the limited amount ofinforma~on available to date, an estimate of total adult mortality 
through the Priest Rapids Hydroelvclric Project is best provided by the larger body of 
information derived from the Snake and Columbia River main~em FCRPS projects. These per 
project estimates are 1.9% to 2.4% for UCR spring-run chinook salmon and 2.7% to 3.2% for 
upstream migrating adult UCR stcclhead. Adult spring-run chinook salmon fallback rates are 
higher at the Project than other mid-Columbia River dams further up,earn.  The Project's 
proximity to the Snake and Yakima Rivers and the Ringold Hatchery probably leads to more 
volitional fallback than that experienced at other upslrvam dams. 

During the winter of 2002, Grant PUD closed and sealed all orifice gate entrances to the 
powerhouse collection channel. This was done with concurrence from the MCCC and is 
expected to slightly hnprove hydraul/c conditions in the channel, therefore slightly reducing the 
time it takes adults to pass through the leR bank fishway. The PUD will continuously operate 
the fishways throughout the adult fish migration period {'March through November). 

While not quantified, predator control activities probably improve survival of juvenile UCR 
spring-run chinook salmon and UCR steelhead migrating through the Wanapum Development. 
Predator control measures in this reach do not affect adult UCR spring-run chinook salmon or 
UCR steelhead. 

Juvenile and adult UCR spring-run chinook salmon and juvenile UCR steelhead could be 
negatively affected by high TDG levels resulting from involuntary spill due to large flow events. 
However, due to the low frequency of these events at the Wanapum Development, the overall 
magnitude of this effect will likely be small. Grant PUD holds regular conference calls with 
members of the MCCC during the fish passage season to determine the necessary adjustments to 
voluntary spill volumes to maintain TDG levels at < 120% while maximizing fish passage. 
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6.4.3 Performance Compared to FERC's Juvenile Survival Standard 

The studies described in Sections 6.3.1.1, 6.3.2.1, and 6.3.3 were conducted to determine if 
operations under the proposed action, implemented from 1999 through 2003, were adequate to 
satisfy the 95% juvenile dam passage survival standard for both developments. For Wanapum 
Dam, the only year that this standard would appear to have been fulfilled is 2003, when the dam 
passage survival estimate was 103.5% for yearling chinook salmon.I° For Priest Rapids Dam, 
the only year that this standard would appear to have been fulfilled is 2000, when the dam 
passage survival estimate was 98.5% for juvenile steelhead. NOAA Fisheries believes that for 
juvenile UCR steelhead and UCR spring-run chinook salmon, the proposed action (Section 3) 
would not consistently meet the 95% dam passage survival standard at either Wanapum Dam or 
Priest Rapids Dam. 

6.4.4 FERC's Performance Standard Compared to Biological Requirements 

NOAA Fisheries believes that even if the 95% juvenile dam passage survival standard was 
consistently met, it would still be likely to result in an appreciable reduction in the likelihood of 
both survival and recovery. This is because NOAA Fisheries assumes that the essential features 
of juvenile steelhead and spring-run chinook salmon habitat (i.e., biological requirements) within 
the action area are better captured in a summary reach statistic, which accounts for the effects of 
reservoirs, as well as dam passage. NOAA Fisheries developed juvenile and adult survival 
standards during development of the HCPs for the Wells, Rocky Reach, and Rock Island 
Developments (all upstream of the Priest Rapids Hydroelectric Project). These standards were 
determined to account for the listed species biological requirements under the environmental 
baseline such that the species would survive and recover. These standards, 93% juvenile project 
survival and a juvenile and adult combined survival of 91%, are described in Cooney (2002) and 
are applied to the analysis of effects of Grant PUD's IPP. 

As a reference for determining the adequacy of conditions within the action area, NOAA 
Fisheries estimates survival levels within the action area that would result if there were no 
impoundments (i.e., in a free-flowing reach; Appendix A). This analysis assumes that the listed 
species are best adapted to, and would experience maximum survival in, a free-flowing riverY 
For juvenile steelhead passing the Priest Rapids Hydroelectric Project (two dams and reservoirs), 
the current survival rate is approximately 79.1% ofthe estimate for a free-flowing reach of equal 
length; for juvenile spring-run chinook salmon, the survival rate is roughly 84.6% of the estimate 
for a free-flowing reach of equal length (Appendix/%). NOAA Fisheries expects that project 
survival rates of 93% for juveniles and 91% combined juvenile and adult survival do not 

l°In all likelihood, this point estimate is biased high (English et el. 2003), and the most phus~le 
explanation is that the control release groups suffered higher mortality than the upstream release groups. 

II For the ixtrpose of an ESA Section 7(a)(2) evaluation of the effects of a proposed action, biological 
requL,~aen~ are not necessarily relm:sonted by survival through a free-flowing reach. 
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represent a significant reduction from rates in an tmimpounded river reach. Therefore, the 
proposed action would be likely to appreciably reduce the likelihood of both survival and 
recovery for both UCR spring-run chinook salmon and UCR steelhead. 

6.4.5 Interrelated u d  Interdependent Effects 

NOAA Fisheries has not identified any interrelated and interdependent effects that must be 
considered in the context of an ESA Section 7(aX2) evaluation of the Project. 
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7. CUMULATIVE EFFECTS 

Cumulative effects are defined in 50 CFR §402.02 as "those effects o f  future State, tribal, local 
or private actions, not involving Federal activities, that are reasonably certain to occur in the 
action area considered in this biological opinion." Future Federal actions, including the ongoing 
operation of  hatcheries, fisheries, and land management activities, are not considered within the 
category of  cumulative effects for ESA purposes because they require separate consultations 
pursuant to Section 7 of  the ESA after which they are considered part o f  the environmental 
baseline. Future non-Federal actions which are most notable include Washington State TMDL 
(total maximum daily load) development and implementation, Washington State legislation to 
enhance salmon recovery through tributary enhancement programs, and recent human population 
Wends in the action area. However, after considerable review, NOAA Fisheries has determined 
that these actions cannot be deemed reasonably likely to occur based on its ESA implementing 
regulations. 

The Endangered Species Consultation Handbook describes this standard as follows: 

"Indicators of  actions 'reasonably certain to occur' may include, but are not 
limited to: approval o f  the action by State, tribal or local agencies or governments 
(e.g., permits, grants); indications by State, tn'bal or local agencies or ~. 
governments that granting authority for the action is imminent; project sponsors' 
asmwance the action will proceed; obfigation of  venture capital; or initiation of  
contracts. The more State, tribal or local administrative discretion remaining to 
be exercised before a proposed non-Federal action can proceed, the less there is a 
reasonable certainty the project will be authorized." 

There are, o f  course, numerous non-Federal activities that have occurred in the action area in the 
past, which have contributed to both the adverse and positive effects of tbe environmental 
baseline. This step of  the analysis for application of  the ESA Section 7(aX2) standards requires 
the consideration of  which of  those past activities are "reasonably certain to occur" in the future 
within the action area. 

First, any of  these actions that involve Federal approval, funding, or other involvement are not 
considered "cumulative effects" for this analysis (see ESA defmition, above). The Federal 
involvement will trigger ESA Section 7(aX2) consultation in the future. Once the consultation 
on those actions is completed, the effects may be considered part ofthe environmental baseline, 
consistent with the ESA regulatory definition of"effects o f  the action" (50 CFR ~402.02). Thus, 
for example, State efforts to improve water quality in compliance with the Federal Clean Water 
Act would not be considered because of  the involvement of  the U.S. Environmental Protection 
Agency, until separate ESA consultations are completed. Others examples include irrigation 
water withdrawals involving the U.S. Forest Service (right-of-way permils for irrigation canals) 
or agricultural practices that receive Federal funding through the U.S. Deparanent o f  
Agriculture. 

7-1 



Jnofflclal FERC-Generated PDF of 20040507-0002 Received by FERC OSEC 05/06/2004 in Docket#: P-2114-000 

Biological Opinwn for the Prfest Rapids Hydroelectric Project May 3, 2004 

Next, actions that do not involve Federal activities must meet the "reasonably certain to occur" 
test for NOAA Fisheries to consider their effects in this Opinion. NOAA Fisheries finds that 
currently few, if any, ofthe future adverse or beneficial State, tribal or private actions qualify for 
consideration in this analysis as "cumulative effects." Therefore, when evaluating the stares of 
the listed species, including their likelihood of survival and recovery, NOAA Fisheries 
concludes that most of the factors for the decline of these species are not eligible for 
consideration in determining whether the authorization of incidental take under the proposed 
action is likely to jeopardize their continued existence. Thus the future abundance and 
productivity of the listed UCR steclhcad and UCR spring-run chinook salmon, against which the 
effects of this action arc considered, are likely to be improved, although to an unknown or 
possibly minor extent, over those reflected by the historical trends under the environmental 

baseline. 
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8. CONCLUSIONS 

This section presents NOAA Fisheries' opinion regarding whether the aggregate effects of the 
factors analyzed under the environmental baseline, effects of the proposed action, and the 
cumulative effects in the action area, when viewed against the current rangewide status of the 
species, are likely to jeopardize the continued existence of UCR spring-run chinook salmon and 
UCR steelhead. To "jeopardize the continued existence of '  means 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 (CFR ~t02.02). AS previously discussed in Section 1 ofthis 
Opinion, critical habitat designations for UCR spring-run chinook salmon and UCR steelhead 
were withdrawn on April 30, 2002. Therefore, this Opinion does not address critical habitat for 
these two species. 

As determined in Section 4, the status of the listed ESUs is characterized by low abundance and 
downward population growth rates. Irrespective of the strong returns in 2001, both recent 5-year 
and long-term productivity trends remain well below replacement. Were NOAA Fisheries to 
simply project this status forward over the term of this Opinion, these population growth rates 
would need to substantially improve for them to survive with an adequate potential for recovery. 
AS determined in Section 5, however, the effects of the environmental baseline, while 
responsible for this current status, cannot be assumed to continue over the term of this Opinion 
given the fact that few Federal actions that contributed to the environmental baseline in the past 
have completed ESA Section 7 consultation for more than the next few years. As determined in 
Section 7, there are few, if any, State or private projects that meet the ESA definition of 
"reasonably certain to occur" and therefore their effects cannot be assumed for this analysis. 

As stated in Section 6.3, NOAA Fisheries considers PIT-tag estimates to be the best information 
available un juvenile project survival. The survival estimates derived from PIT-tag studies are 
more likely to capture any direct, indirect, or delayed effect of the project than radiotelemeury, 
acoustic tag, or balloon tag studies. Based on findings by Huckersmith et al (2003), NOAA 
Fisheries does not discount the radio-tag work done thus far at both developments; however, 
survival estimates produced from tad'to-tag studies are consistently lower than those of the PIT- 
tag studies. 

8.1 Conclusions for UCR Steelhead 

The following conclusions are also based on recent project survival estimates (Section 6) and the 
anticipated continued effects ofthe proposed action. Thus while the current rangewide status of 
the listed ESUs is poor and declining, NOAA Fisheries cannot presume that this condition and 
trend will continue for the term ofthis Opinion. Instead, without factoring in fmure harmful 
activities that have occurred in the past, natural processes are likely to result in an improvement 
in the species' status. 
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Project-related adult mortality is approximately 3%, based on the larger body of 
information derived from the Snake and Columbia River FCRPS projects, used as a 
surrogate for information regarding adult UCR steelhead survival through the Wanapum 
and Priest Rapids Developments, given the paucity of project-specific information 
(Sections 6.3.5 and 6.3.6). 

Project-related mortality for downstream migrating kelts is estimated to be approximately 
40% at Snake and Columbia River FCRPS projects. NOAA Fisheries assumes that this 
level ofmortality is similar at Wanapum and Priest Rapids Developments as wall. While 
there is no quantitative estimate, it is reasonable to expect that spill operations for 
juvenile spring migrants likely provide a safer route for stecihead kelts migrating 
downstream, and therefore improves survival compared to that ofkelts forced to pass 
through turbines (Sections 6.3.5 and 6.3.6). 

It is difficult to quantify mortality resulting from entrainment into gatewells, or the 
contribution to overall survival resulting from the gatewell dipnetting program. Roughly 
30,000 juvenile steelheed are removed annually from the gateweils at Wanapum and 
Priest Rapids Dams. Continuation of this program is expected to contribute to overall 
juvenile survival (Sections 6.3.1.2 and 6.3.2.2). 

The proposed predator control program is expected to continue contributing to overall 
project juvenile survival at both developments. Considerable numbers of northern 
pikeminnow are removed each year. In addition, hazing is conducted to discourage avian 
predators (Sections 6.3.1.3 and 6.3.2.3). 

TDG levels resulting from voluntary spring spill operations will not exceed expected 
TDG waivers from the state of Washington and should not affect adult or juvenile 
survival at either development (Section 6.3.6). 

TDG levels resulting from involuntary spill (e.g., high fiver discharges) would likely 
increase the incidence of mortality or other sublethal effects related to gas bubble trauma; 
however, the overall magnitude of this effect will be relatively small considering the 
infrequent occurrence of these events (Section 6.3.6). 

The 95% juvenile dam passage survival, under the pmpnsed action, is not being 
consistently met and NOAA Fisheries concludes that a dam passage standard, on its own, 
is likely to result in an appreciable reduction in the likelihood of both survival and 
recovery. 

NOAA Fisheries further concludes that the comparison of existing survival rates to those 
estimated for a free-flowing river of equal length, demonstrates a level of survival that 
would not be likely to jeopardize the listed stocks. 
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After reviewing the current status ofUCR steelhead (Section 4), the environmental baseline for 
the action area (Section 5), the effects ofthe proposed action (Section 6), the cumulative effects 
(Section 7), and the best available information regarding current impacts from project operations 
(e.g., project-level juvenile survival rates), NOAA Fisheries concludes that the proposed action 
is likely to jeopardize the continued existence ofUCR steelhead. Measures must be 
implemented in the near terra ( I 0 years) to improve UCR steelhead survival at the Pries~ Rapids 
Hydroelectric Project. 

8.2 Conclusions for UCR Spring-Run Chinook Salmon 

The following conclusions are also based on recent project survival estimates (Section 6) and the 
anticipated continued effects of the proposed action. 

Project-related aduR mortality is approximately 2%, based on the larger body of 
information derived from the Snake and Columbia River FCRPS projects, and given the 
paucity ofinformatiun regarding adult UCR spring-run chinook salmon survival through 
the Wanapum and Priest Rapids Developments (Sections 6.3.5 and 6.3.6). 

Observed adult fallback rates have been as high 20% at Priest Rapids Dam. Adult 
fallback in the mid-Columbia River tend to be highest at Wanapum and Priest Rapids 
Dams. The Project's proximity to the Snake and Yakima Rivers and the Ringold 
Hatchery probably leads to more volitional fallback than that experienced at other darns 
upstream. In addition, the spring spill program for juvenile migrants probably affects 
adult migration by increasing failback rates while at the same time providing a non- 
turbine route for volitional fallback (Sections 6.3.5 and 6.3.6). 

It is difficult to quantify juvenile mortality resulting from entrainment into gatew¢lls, or 
the contribution to overall survival resulting from the gatewell dipnetting program. 
Roughly 118,000 juvenile spring-ron chinook salmon are removed annually from the 
gatewells at Wanapum and Priest Rapids Dams. Continuation of this program is 
expected to contribute to overall juvenile survival (Sections 6.3.1.2 and 6.3.2.2). 

The proposed predator control program is expected to continue contributing to overall 
project juvenile survival at both developments. Considerable numbers of northern 
pikeminnow ate removed each year. In addition, hazing is conducted to discourage avian 
predators (Sections 6.3.1.3 and 6.3.2.3). 

TDG levels res~ting from voluntary spring spill operations will not exceed expected 
TDG waivers fi'om the state of Washington and should not affect adult or juvenile 
survival at either development (Section 6.3.6). 

TDG levels resulting from involuntary spill (e.g., high fiver discharges) would likely 
increase the incidence of mortality or other sublethal effects related to GBT; however, 
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the overall magnitude of this effect will be relatively small considering the infrequent 
occurrence of these events (Section 6.3.6). 

The 95% juvenile dam passage survival, under the proposed action, is not I~ng  
consistently met and NOAh, Fisheries concludes that a dam passage standard, on its own, 
is likely to result in an appreciable reduct/on in the likelihood of beth survival and 
recovery. 

NOAh. Fisheries further concludes that the comparison of existing survival rates to those 
estimated for a free-flowing river of equal length, demonstrates a level of survival that 
would not be likely to jeopardize the listed stocks. 

After reviewing the current status of UCR spring-run chinook salmon, the environmental 
basel/he for the action area, the effects ofthe proposed action, the cumulative effects, and the 
best available information regard'mg current impacts from project operations (e.g., project-level 
juvenile survival rates), NOAh, Fisheries concludes that the proposed action is likely to 
jeopardize the continued existence of UCR spring-run chinook salmon. Measures must be 
implemented in the near term (10 years) to improve UCR spring-run chinook salmon survival at 
the Priest Rapids Hydroelectric Project. 
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9. REASONABLE AND PRUDENT ALTERNATIVE 

The regulations implementing Section 7 of the ESA (50 CFR 402.2) define reasonable and 
prudent alternatives as alternative actions, identified during formal consultation, that 1) can be 
implemented in a manner consistent with the intended purpose of the action, 2) can be 
implemented consistent with the scope of the action agency's legal authority, 3) are 
economically and technically feasible, and 4) would not jeopardize the continued existence of 
the listed species. 

This RPA defines a set of short-term actions that would begin to improve the survival of listed 
UCR steelbead and UCR spring-run chinook salmon immediately. It also requires the early 
implementation of longer-term elements that may extend beyond the time period ofthis Opinion. 
Some of these relate to continued improvements in juvenile and adult passage survival at the 
Project. Others are off-site measures that will be the responsibility ofGrant PUD, such as the 
design, construction, and operation of substantially expanded hatchery programs over the next 
several decades, and the rehabilitation of tributary habitat. 

This RPA is based upon the best scientific information available. Scientific knowledge is 
continually evolving, and NOAA Fisheries acknowledges the importance of adaptive 
management guided by reliable science. Each of the RPA actions described below, particularly 
those related to juvenile passage, anticipate monitoring and evaluation to compare the success of 
the actions to performance standards. Quantifiable biological performance standards (in this 
case, project survival performance standards) are the appropriate measure for evaluating the 
adequacy of fishery conservation measures for hydropower projects over time. NOAA Fisheries 
expects that the following RPA actions will result in operations that meet or exceed the project 
survival standards by 2010 (and will be reported per the requirement in Section 9.6.1 of this RPA 
by 2013). NOAA Fisheries employed identical performance standards in evaluating the 
adequacy of the anadromous fish conservation programs for Columbia River dams upstream of 
the Priest Rapids Project that are operated by Chelan and Douglas County PUDs, as described in 
the HCPs for Rock Island, Rocky Reach, and Wells Dams, and in the August 2003 biological 
opinions for the HCPs, and determined that they would not appreciably reduce the likelihood of 
both survival and recovery. These survival standards are 93% juvenile project survival and 91% 
combined adult and juvenile survival at the Priest Rapids and Wanapum Developments (i.e., at 
each dam) by 2010, per Action 1, below. 

NOAA Fisheries has consulted with other Federal and State resource agencies, affected Tribes, 
and Grant PUD in the development of this RPA. The actions under this RPA are largely an 
outcome of those consultations. 

9.1 Performance Standards 

Action h P dar . Grant PUD shall make steady progress towards 
achieving a minimum 91% combined adult and juvenile salmonid survival 
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performance standard at the Priest Rapids and Wanapum Developments (i.e., each 
dam), and shall have passage measures in place, as specified in actions 
comprising this RPA, that are expected to achieve this performance standard by 
2010. The 91% standard includes a 93% project-level (reservoir and dam) 
juvenile performance standard. NOAA Fisheries recognizes that it is not 
currently possible to measure the 91% combined adult and juvenile survival 
standard. To address this issue, Grant PUD is directed to use dam and reservoir 
srnolt survival studies to evaluate progress towards meeting 95% juvenile dam 
passage survival and 93% juvenile project passage survival. Upon issuance of 
this Opinion, Grant PUD shall develop and begin implementation, with steady 
progress, a plan to achieve the 93% juvenile project passage survival standard by 
2010, and shall have measured survival for UCR spring-run chinook salmon and 
UCR stcelhead by 2013, as specified below. The performance standard can also 
be accomplished as a composite; Grant PUD can compensate for a failure to 
achieve the performance standard at one of its developments by exceeding the 
performance standard at the oth~ development (i.e., at a minimum, by the same 
percentage amount below the survival performance standard at the development 
failing to meet performance standards). If at-project survival exceeds the 
minimum combined adult juvenile and adult performance standard specified 
above, as measured per the specifications listed below, off-site mitigation 
obligations can be reduced by a commensurate amount. 

While FERC (1999) proposed that the IPP would accomplish a 95% juvenile dam passage 
survival, FERC did not propose criteria for juvenile reservoir and adult survival. A juvenile dam 
passage survival standard does not account for reservoir passage survival, and therefore does not 
encompass all of the resulting adverse effects to the listed species occurring within the action 
area. Based on consideration of survival rates in an unimpounded reach of similar length, 
NOAh, Fisheries has decided upon a project-level juvenile survival standard of 93%, including 
juvenile passage survival through a single project reservoir and dam, and an adult mortality rate 
of 2% per dam, representing a combined adult and juvenile project survival performance 
standard of 91%. NOAA Fisheries' analysis for UCR spring-run chinook salmon and UCR 
steeibead suggests these per-project survival levels are the minimum required from each of the 
flve m/d-Columbia PUD dams to avoid jeopardizing each listed species. 

This action requires Grant PUD to develop an implementation plan so that it will make steady 
progress towards achieving the survival standards throughout the duration of this Opinion. 
NOAA Fisheries recognizes that, at this time, adult fish survivals cannot be accurately measured 
because of the inabifity to differentiate between sources of adult mortality. Until the Priest 
Rapids Coordinating Committee n (PRCC), as described in Action 39, determines that the 

12The PRCC would consist ofNOAA Fisheri~ the USFWS, the WDFW, the Yakama Nation, the 
Confederated Tribes of the Colville Reservation, the Confederated Tribes of the Umatflla Reservation, and Grant 
PUD. 
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combined adult and juvenile survival standard is measurable with an adequate degree of 
confidence, compliance with this RPA action shall be based upon the measurement of juvenile 
survivals to achieve the 93% juvenile project standard. 

Steady progress will be estimated using survival studies designed and developed by Grant PUD 
in consultation with the PRCC and approved by NOAA Fisheries, and implemented annually 
until 2013 (or until performance standards are met) for cach ESA-listed anadromous salmonid 
species. Survival estimates shall be measured at the 95% confidence level with a standard error 
of not more than plus or minus 2.5%. For any specific study, a less precise estimate ofnot more 
than plus or minus 3.5% may be acceptable if the PRCC agrees. When the arithmetic average of 
three consecutive survival estimates (meeting the protocol specified above), meets or exceeds the 
performance standard, then the standard is met for that species. If the average is within 0.5%, 
the PRCC can allow 1 additional year of study. In the event that 3 consecutive years ofjuvenile 
survival studies meeting the precision levels set forth above have not been completed, NOAA 
Fisheries will determine whether steady progress has been achieved based on the best available 
information and by the status of implementation ofall of the actions described in this RPA. In 
the event that steady progress is not made, NOAA Fisheries must consider whether reinitiation 
of this consultation is still necessary based on the best science then available. 

In the event that NOAA Fisheries agrees that it is not possible to measure incremental 
improvements in survival with sufficient precision as described above, steady progress will be 
assumed if the measures identified in the RPA action items below have been implemented on 
schedule. 

9.2 Juvenile Passage, Wanapum Development 

Action 2: Downs~eam Passa2e Alternatives Action Plan. FERC shall require that Grant 
PUD, in coordination with the PRCC, develop and annually revise a Downstream 
Passage Alternatives Action Plan (DPAAP) designed to contn'bute to the 
achievement of applicable performance standards for the Project over time. The 
DPAAP shall be approved by NOAA Fisheries and shall consist of the 
implementation and testing of capital measures designed to improve juvenile 
survivals at the Wanapum Development, as well as the implementation and 
testing of alternative operational measures outlined in the actions that follow. 
The objective of these capital or operational modifications shall be to improve 
juvenile passage survivals while r ~ ' m i n g  within TDG limits. 

At the conclusion of the implementation and testing of Actions 3-10 below, Grant 
PUD, in coord'mation with the PRCC and with NOAA Fisheries' approval, will 
update its DPAAP to identify the combination of measures that results in the 
greatest survival. Additionally, the plan will identify other prospective high 
priority research and development to fm-ther improve survivals, where necessary. 
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Additional work needs to be completed to identify the capital or operational improvements at 
Wanapum to improve project survivals and help achieve overall survival performance standards. 
Current information suggests that spillway passage survival may be lower than turbine passage 
survival, and neither is adequate to achieve applicable survival performance standards. Hence, 
Grant PUD, in coordination with the PRCC and with NOAA Fisheries' approval, will update its 
DPAAP to identify capital improvements to improve juvenile downstream survivals. 

The first component ofthis DPAAP shall be the design, testing, and installation of a future unit 
top spill prototype (Action 3) to improve passage survivals. Other capital improvements shall 
include advanced turbines, avian predator controls, gas reduction devices, and such other 
measures as the PRCC shall identify from time to time. Involvement of the PRCC during design 
reviews, selection and prioritization of capital alternatives, and review of testing chosen 
alternatives, should result in alternatives that optimize fish passage survival rates and provide for 
more efficient and timely implementation. 

Action 3: Ton Shill throu~.h Future Units. As part of the first phase of the DPAAP 
described above, FERC shall require that Grant PUD design, construct, and test 
downstream passage through a prototype top-spill unit in a vacant bay of the 
future units section of Wanapum Dam (future unit top spill). The specific 
measures and bypass flows will be developed through a design process conducted 
by Grant PUD in consultation with the PRCC and approved by NOAA Fisheries. 

Prior to the testing and construction of the prototype future unit top spill, Grant 
PUD shall, in consultation with the PRCC, prepare and submit to NOAA 
Fisheries detailed design and engineering plans and schedules for its review and 
approval. This schedule shall include conducting hydraulic modeling of the 
prototype future unit top-spill device and completing the design work for the 
prototype within the first year after issuance of this Opinion. Subject to 
confirmation in the approved schedule, Grant PUD shall award the construction 
contract within 2 years of issuance ofthis Opinion and commence construction of 
the prototype promptly thereafter. Biological testing shall begin during the 2007 
outmigration, followed by additional testing or the completion of the unit, as may 
be appropriate. 

The design of the future unit top spill will provide at least an approximate 20,000 
cfs discharge from the forebay for the purpose of juvenile fish bypass. The 
installation of the future unit top spill will include a transition chute that will 
allow bypass flow to be introduced into the tailrace in the optimal configuration 
(as determined by hydraulic model testing) to provide improved juvenile fish 
egress from the tailrace and to minimize TDG uptake or de-gas bypass flow. 
Biological testing will include evaluation of forebay migration through the use of 
radiotelemetry or acoustic tags and survival tests utilizing PIT-tags. Additional 
passage measures may be required if biological testing shows that performance 
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standards arc not being met (Action 1). Biological study plans will be developed 
in coordination with the PRCC and approved by NOAA Fisheries. This schedule 
can be modified through consultation with the PRCC and with the concurrence of 
NOAA Fisheries. 

Grant PUD is currently analyzing downstream passage alternatives for the Wanapum 
Development. Radiotelemetry studies at Wanapum Dam indicate an average darn passage 
survival of 89.9% for steelhead and have ranged from 86.3% to 103.5% for yearling chinook 
salmon (see Table 2). The 103.5% survival estimate is clearly biased high and may be the result 
of control group fish released in the Wanapum Dam tailrace suffering higher mortality than the 
upstream release groups. The average survival estimate from the 2001 and 2002 studies is 
88.8%. 

Use of PIT-tags during the 2001 drought year gave a dam passage survival estimate of 89.8% for 
yearling chinook salmon. The weighted average survival estimate from the 2003 PIT-tag 
survival study for the Wanapum Development was 92.2%'3with a 95% CI of 84.3-100.0 (Anglea 
et al. 2003). The paired release data show that some repficate estimates greater than 100% were 
gathered when control group fish released in the Wanapum tailrace suffered greater mortality 
than the upstream release group. A determination of whether Wanapum facilities and operations 
are meet'rag standards will be made baaed on 3 years of studies as described in Action I. 
Involvement of all the fisheries parties during design reviews, selection and prioritization of 
alternative capital improvements, and review of testing of the alternatives, is expected to result 
in decisions on those alternatives that optimize fish passage survival rates and provide for more 
efficient and timely implementation. 

Act/on 4: vAdyJtaf~L:T2~]~. As a second component ofits DPAAP described above, 
Grant PUD shall, within 90 days of the issuance of this Opinion, file an 
application with FERC for an amendment to its license to replace the 10 turbines 
at its Wanapum Development with 10 new advanced turbines, as developed by 
the Department of Energy's Advanced Hydro Turbine Program. Subject to the 
approval of the application by FERC, Grant PUD shall first install a single 
advanced turbine unit beginning in 2004 and evaluate its ability to meet criteria 
developed in consultation by the PRCC and approved by NOAA Fisheries. Grant 
PUD shall, prior to installation, develop an appropriate scientific protocol for 
evaluating the physical and biological performance of this advanced turbine in 
consultation with the PRCC and approved by NOAh, Fisheries. Grant PUD shall 
implement such protocols in 2005 and coordinate the evaluation of the 
performance of the test unit with the PRCC. If  the results demonstrate that the 

J~The 2003 survival study results are paired-release estimates based on John Day PIT-tag detections. 
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advanced turbine unit will achieve juvenile passage survivals that are equivalent 
to or better than the survivals through the existing turbine units, and is otherwise 
achieving applicable operating criteria, Grant PUD shall develop a schedule for 
implementation of the remaining 9 units and, subject to the approval of NOAA 
Fisheries and in consultation with the PRCC, shall proceed to install the 
remaining units accordingly. 

The Wanapum turbines have reached the end oftheir useful life and need replacemenL Grant 
PUD has been investigating turbine runners that are designed to improve juvenile salmon 
sur~val through turbine routes and to improve water quality by reducing the amount of water 
that must be spilled. Grant PUD is proposing to install one new runner beginning in 2004 for 
testing (S. Brown, Grant PUD, peru. comm. to S. Cerlon, NOAA Fisheries, Sept. 13, 2002). 
Biological testing of the new runner will determine if all Wanapum turbines should be replaced 
with the new runner design. If  testing ofthe new unit reveals that juvenile survivals will be 
equivalent to or better than survivals associated with the existing units, and the unit is otherwise 
meeting applicable operating criteria, NOAA Fisheries expects that Grant PUD will proceed to 
install the remaining units according to an approved schedule. This schedule of inatallation may 
extend beyond the period of the existing license and into annual licenses, or into a new license 
that may be issued for the Project. NOAA Fisheries expects that the annual licenses or a new 
license shall, in this circumstance, authorize the continued installations consistent with the 
approved schedule so as to capture the biological and hydro generation benefits as promptly as 
possible. 

An inwater consuuction plan shall be developed by Grant PUD and shall be subject to approval 
by NOAA Fisheries. NOAA Fisheries expects that some take may occur during the turbine 
shutdown and dewatering phase ofthe installation process (Section 12). Once the unit is 
dewatered, all construction activities of the new turbine unit will be isolated fi'om waters 
containing listed species. Operation of the new turbine framers is expected to benefit listed 
species by reducing the potential for strike injury and mortality and by improving water quality 
(e.g., reduce "FIX}). 

Aogo, 5: Svill. Subject to the identification of better measures to improve downstream 
survivals through the implementation of Actions 2 through 4, FERC shall require 
Grant PUD to implement a spill level of 43% of average daily total river flow, or 
TDG limits, whichever is less, for spring migrants. This spill level will remain in 
effect for spring migrants until a better downstream passage alternative is 
identified, tested, and approved by NOAA Fisheries, in consultation with the 
PRCC. This spill level will be in effect for 95% of the spring migrants passing 
Wauapum Dam as determined by in-season monitoring at Rock Island Dam or 
June 15, whichever is earlier, with monitoring of the downsaeam migration to 
begin annually on or before April 1. In consultation with the PRCC and with 
approval by NOAA Fisheries, Grant PUD may reduce spill as necessary to remain 
at or under TDG limits. Implementation and in-season management of spill shall 
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be conducted as described in Section 3.2.1.2. Grant PUD, in consultation with the 
PRCC and subject to approval by NOAA Fisheries, may replace interim spill at 
Wanapum Dam if more biologically efficient and effective measures are 
designed, tested and implemented. 

Action 6: Alternative Soill Measures. While construction takes place on the downstream 
passage alternatives, FERC shall allow Grant PUD to evaluate further 
modifications to the spill regime currently in place (spill occurs during the 
oumdgration up to the TDG limits or 43% of total river flow, whichever is less) 
to evaluate potential improvements in juvenile survival. The evaluation will be 
based upon the best available route-specific and dam passage survival monitoring 
and testing inform~on from pre~ous evaluations. The evaluation may include 
the use oftup spill or other passage routes as alternatives to standard tainter gate 
or sluiceway spill to improve downsU'eam survivals within appficable TDG limits. 
Such study proposal(s) shall be developed in consultation with the PRCC and 
subject to NOAA Fisheries' approval, and studies shall be implemented in 
consultation with NOAA Fisheries and the PRCC. FERC shall require Grant 
PUD to report on the results annually, as provided in Action 31. Implementation 
and in-season management of spill shall be conducted as described in Section 
3.1.1.2. This spill level will be in effect for 95% ofthe spring migrants passing 
Priest Rapids Dam as determined by in-season monitoring at Rock Island Dam or 
June 15, whichever is earlier, with monitoring of  the downs~eam migration to 
begin on or before April 1. If testing indicates that equivalent or higher project 
survival can be achieved via alternative spill measures as compared to the current 
spill regime utilized during the spring outmigration, FERC shall require that the 
alternative spill measmes be utilized by Grant PUD for the downstream passage 
of listed species until replaced by a permanent downstream passage program that 
achieves the project survival standards for juveniles as specified in Action 1. If 
testing indicates that equivalent or higher project juvenile survival cannot be 
achieved via alternative spill measures as compared to the current spill regime 
utilized during the spring outmigrafion, FERC shall require spill amount up to the 
TDG limits or 43% during a minimum of 95% of the spring outm/gration of ESA- 
listed species, until biological testing indicates that other passage measures are 
sufficient to meet project survival standards indicated in Action 1. 

Estimates of spillway passage survival at Wanapum have been less than expected based on 
biological testing oftbe spillway gates with flow deflectors, which indicated that direct survival 
could exceed 98% (Table 3). The average spillway survival is roughly 3% less (91.6% vs. 
88.6%) than the average turbine survival. A better understanding of mortality mechanisms 
through the Wanapum spillway is needed; therefore, the evaluations of spill effectiveness 
utilizing various spill levels/spill devices, spill timing, and other potential mortality mechanisms, 
such as fish impacting the spillway gate seal structure, and predation, will be closely examined. 
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Evaluation of spill at Wanapum Dam shall continue while passage alternatives are being 
constructed and tested, per the direction of the PRCC and with approval by NOAA Fisheries. 

Action 7: Alternative Shill Patterns. While testing alternative spill measures, FERC shall 
also require Grant PUD to investigate changes to the spill patterns at Wanapum 
Dam to explore methods to improve juvenile survival through the spillway. Any 
changes to the spill pattern shall be implemented only after consultation with the 
PRCC and subject to approval by NOAA Fisheries. 

On November 13 and 14, 2002, NOAA Fisheries staffvisited Grant PUD's physical models of 
the Priest Rapids Project in Iowa Based on observations of the Wanapum tailrace model during 
simulated spill, there is evidence that a change in spill pattern could result in higher spillway 
survival. Dye traces flowing through the fight bank spill gates tended to roll and stay within the 
stilling basin and were drawn laterally toward the left side (east side) of the spillway where more 
spill was concentrated. This suggests that juvenile fish passing via the right bank spill gates may 
be experiencing poor tailrace egress, and may be entrained in turbulent flow as it is drawn 
toward the left-side spill gates (i.e., similar to the dye movement). This would prolong fish 
exposure to predation, make them more susceptible to predation through increased 
disorientation, and increase potential for injury. Decreasing these effects is expected to improve 
survival, pending on-site biological evaluations. 

A ~ n  8: Total Dissolved Gas Abatement. FERC shall require Grant PUD to continue to 
implement the 2000 TDG Abatement Plan and coordinate any changes to the plan 
with NOAA Fisheries and the PRCC, subject to approval by the Washington State 
Department of Ecology and by NOAA Fisheries. Implementation and in-season 
management of spill and water quality monitoring shall be conducted as described 
in Section 3.1.1.3 unless modified in consultation with NOAA Fisheries and the 
PRCC. 

Even though flow deflectors are in place at the Wanapum spillway and are effective at reducing 
TDG, spill at Wanapum continues to generate substantial dis,solved gas downstream of the dam. 
Proposed changes to Grant PUD's TDG Abatement Plan shall be coordinated with NOAA 
Fisheries and the PRCC to determine possible effects on survival and recovery of UCR spring- 
run chinook salmon and UCR steelhesd. 

Action 9: I ~ f ~ I ~ .  While construction takes place on the downstream passage 
altemative~ FERC shall require Grant PUD to promptly reasseas operation of the 
existing turbines at Wanapum Dam to optimize juvenile survival through the 
turbines. Grant PUD shall coordinate study proposals with NOAA Fisheries and 
the PRCC. Any subsequent changes to tutb'me operations to improve survival 
will require approval from NOAA Fisheries and consultation with the PRCC. 
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Average juvenile survival through the Wanapum turbines is comparable to survival through 
FCRPS turbines. Even so, the combined project survival is less than what is needed to achieve 
applicable performance standards for the ProjecL Further refinement of turbine operations 
should optimize turbine passage survival and con~bute to increases in overall project survival. 
increases in overall project survival could be realized in the short term with potential operational 
changes implemented beginning in 2004. 

Actlon I0: A " . FERC shall require Grant PUD to continue to develop 
and fund an overall programmatic approach to the reduction of avian-related 
mortalities to salmon populations affected by the Priest Rapids Project. The 
Avian Predator Conlrol Program shall articulate the goals and objectives ofthe 
program, the measures to be undertaken by Grant PUD to achieve those goals and 
objectives, and the methods by which the success of those measures will be 
evaluated from time to t~ae as determined by the PRCC and with concurrence by 
NOAA Fisheries. 

As part of this Program, Grant PUT) shall maintain in good condition wires across 
the Wanapum powerhouse tailrace area to discourage feeding behavior by avian 
predators. FERC shall also require Grant PUD to evaluate the feasibility of 
installing additional wire arrays across .the spillway tailrace areas by the end of 
the first year following issuance of this Opinion. IfNOAA Fisheries determines 
that wire installation is feasible, and regulatory approvals are granted, Grant PUD 
shall install wires across the spillway tailrace area before the 2006 juverdle fish 
passage season begins. 

There are critical uncertainties regarding the magnitude of the impacts avian predators are 
having on listed Columbia River salmonids. As noted in Section 6.3.2.3, Ruggerone (1986) 
estimates that up to 2% ofsmolts are consumed by avian predators at Wanapum Dam. For 
instance, California gulls are the primary avian predator at Wanapom Dam, and this species is 
thought to consume tens of thousands of smolts at Columbia and Snake River dams each year 
(NOAA Fisheries 2000b). Enhancing the wire arrays over the tailrace should reduce losses to 
avian predators. Moreover, installation of wires across the spillway should further reduce 
juvenile losses and increase project passage survival. Annual reporting of the biological 
effectiveness of this measure shall be included in Action 32. 

Action l h  Northern Pikeminnow Removal Program. FERC shall require that Grant PUD 
continue to develop and annually fund an overall programmatic approach to the 
reduction of juvenile salmon mortality associated with predation by the northern 
pikeminnow in the area ofthe Priest Rapids Project. This Northern Pikeminnow 
Removal Program shall articulate its goals and objectives, the measures to be 
undertaken by Grant PUD to achieve those goals and objectives, and the 
monitoring and evaluations, consistent with other means and measures undertaken 
by Grant PUD to improve juvenile passage survivals as developed pursuant to 
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Action 2, above. This Program shall be developed in consultation with the PRCC 
and approved by NOAA Fisheries. 

Grant PUD shall continue to fund throughout the term of this Opinion, a northern pikeminnow 
removal program, and shall in consultation with the PRCC, develop and implement a monitoring 
and evaluation program to evaluate its effectiveness per Action 34 of this RPA. 

9.3 Juvenile Passage, Priest Rapids Development 

Action 12: I~wn~f~tm Passage Alternatives Action Plan. As part of Action 2, above, 
FERC shall require that Grant PUD complete and annually revise a DPAAP 
which addresses the testing, evaluation, and implementation of both capital and 
operational modifications at the Priest Rapids Dam and their expected effects on 
achieving the applicable performance standards for the Project. These capital or 
operational modifications shall improve juvenile passage survivals while 
remaining within applicable TDG limits. Priest Rapids Dam passage 
improvements are of lower priority than Wanapum Dam passage improvements, 
because recent evaluations of the current spill program indicate higher project 
survival at Priest Rapids Dam than at Wanapum Dam under existing facilities and 
operations (although performance standards have not been met): 

Action 13: Alternative Tou Suill Concents. As part of the first phase of the DPAAP above, 
FERC shall requiro that Grant PUD focus the specific designs upon alternative 
application oftop spill concepts. Preliminary testing in 2002 and further testing 
in 2003 suggest that modification of tainter gates and the possible use of full-open 
tainter gate configurations may provide high fish passage efficiencies and 
survivals. Prior to testing and construction, Grant PUD shall, in consultation with 
the PRCC, prepare and submit to NOAh, Fisheries detailed design and 
engineering plans and schedules for its review and approval. The results of these 
tests will be used to further develop a longer-term downstream passage program 
for the Priest Rapids Dam. Priest Rapids Dam passage improvements are of 
lower priority than Wanapum Dam passage improvements, because evaluation of 
the current spill program indicates higher project sta'vival at Priest Rapids Dam 
than at Wanapum Dam. 

Grant PUD is currently analyzing downstream passage alternatives fur the Priest Rapids Dam to 
determine a passage alternative that could contribute to improvements in project survivals. The 
weighted average survival estimate from the 2003 PIT-tag survival study for Priest Rapids 
Development using yearling chinook salmon was 93.90/o m4 with a 95% CI of 92.4-98.4 (Anglea et 

"~l'he 2003 survival study results are pained-release estimates based on John Day PIT-tag detectiom. 
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al. 2003). While this point estimate exceeds the 93% performance standard, the determination of 
whether Priest Rapids' existing facilities and operations are meeting standards shall be made 
based on 3 years ofstudies as described in Action 1. Involvement of the PRCC during design 
reviews, selection and prioritization of alteroatives, and review of tests of chosen alternatives, 
should result in an alternative that optimizes fish passage survival rates and provides for more 
efficient and timely implementation. Additional testing ofthis and other alternatives must be 
developed in consultation with the PRCC and approved by NOAA Fisheries. 

Action 14: Alternative Shill Measures. Prior to construction of the long-term capital 
improvements identified in Action 12, FERC shall allow Grant PUB to evaluate 
further modifications to the spill regime at Priest Rapids Dam to evaluate 
potential improvements in juvenile survivals. FERC shall require that Grant PUB 
develop annual study plans for these evaluations. The studies shall be designed 1o 
evaluate possible alternatives to spill that may result in survival improvements 
over the basic spill program identified under Action 15, below. Such study 
proposals shall be developed in consultation with the PRCC and subject to NOAA 
Fisheries" approval. FERC shall require Grant PUB to report on the results 
annually, as provided in Action 32. In-season management of spill shall be 
conducted as described in Section 3.2.1.2. Priest Rapids Dam passage 
improvements are of lower priority than Wanapum Dam passage improvements, 
because evaluation of the current spill program indicates higher project survival at 
Priest Rapids Dam than at Wanapum Dam. 

As discussed under Action 14, below, spill is currently assumed to be the safest route o f p ~ g e  
for juvenile salmonids at Priest Rapids Dam. Grant PUB tested preliminary alternatives in 2002 
with a full open minter gate which showed high potential to provide an effective passage route 
that generates much lower levels of TDG in the tailrace. This alternative is undergoing more 
rigorous evaluation in 2003 and future passage alternatives are expected to build upon rids 
information. Additional testing of this and other alternatives must be developed in consultation 
with the PRCC and approved by NOAA Fisheries. 

Action 15: Alternative Soill Pattero~. While testing other spill alternatives, FERC shall also 
require Grant PUB to investigate changes to the spill pattern at Priest Rapids Dam 
to explore methods to improve juvenile survival through the spillway. Any 
changes to the spill pattern shall be implemented only after consultation with the 
PRCC and subject to approval by NOAA Fisheries. Priest Rapids Dam passage 
improvements are of lower priority than Wanapum Dam passage improvements, 
because evaluation of the current spill program indicates higher project survival at 
Priest Rapids Dam than at Wanapum Dam. 

Action 16: ~?~Jn. Subject to the identification of better measures to improve downstream 
survivals through the implementation of Actions 12 throughl4, FERC shall 
require Grant PUD to implement a spill level of 61% of average daily total river 

9-II 



Jnofflclal FERC-Generated PDF of 20040507-0002 Received by FERC OSEC 05/06/2004 in Docket#: P-2114-000 

Biological Opinion for the Print Rapids Hydroelectric Project May 3, 2004 

flow, or TDG limits, whichever is less, for spring migrants. This spill level will 
remain in effect for spring migrants until a better downsWeam passage alternative 
is identified, tested, and approved by NOAA Fisheries, in consultation with the 
PRCC. This spill level will be in effect for 95% of the spring migrants passing 
Priest Rapids Dam as determined by in-season monitoring at Rock Island Dam or 
June 15, whichever is earlier, with monitoring of the downstream migration to 

.begin annually on or before April 1. With consultation with the PRCC and 
approval by NOAA Fisheries, Grant PUD may reduce spill as necessary to remain 
at or under the TDG limits. Implementation and in-season management of spill 
shall be conducted as described in Section 3.2.1.2. Grant PUD, in consultation 
with the PRCC and with approval by NOAA Fisheries, may replace interim spill 
at the Priest Rapids Development if  more biologically efficient and effective 
inclosures are designed, tested, and implemented. 

Action 17: Total Dissolved Gas Abatement. In coordination with Action 12, FERC shall 
require Grant PUD to investigate alternatives for reducing "/'IX] production in the 
Priest Rapids spillway. Results ofthe 2003 monitoring program shall be provided 
to NOAA Fisheries and the PRCC during the winter of 2004, or as soon as they 
are available, for discussion regarding possible alternatives for reducing TDG. In 
addition, development offish passage alternatives at Priest Rapids Dam shall use 
the current 1200 tailrace TDG limit as a design criterion. IfNOAA Fisheries, in 
consultation with the PRCC, determines that gas abatement measures are 
warranted, study and design shall commence promptly (i.e., by 2005). 
Implementation and in-season management of spill shall be conducted as 
described in Section 3.2.1.3. 

While juvenile survival rates are 95% to 98% at the Priest Rapids spillway, TDG levels 
occasionally exceed the current 120% criterion. Without alternative passage measures or gas 
abatement activities, spill may need to be reduced to stay within the TDG lindts. 

Action 18: . T . t / ~ i I ~ L q ~ .  FERC shall require Grant PUD to conduct research, 
beginning within 1 year of issuance of this Opinion, to improve turbine survival at 
Priest Rapids Dam. Research proposals shall be reviewed and approved by 
NOAA Fisheries, in consultation with the PRCC before commencing. Biological 
testing shall begin in early spring of the year following the issuance of this 
Opinion and prior to the onset of the spring migration season. Research results 
and subsequent turbine operation plans shall be reviewed and approved by NOAA 
Fisheries in consulta~un with the PRCC. FERC shall make every rvasonable 
effort to ensure that improved turbine o~rations shall begin by the 2005 spring 
migration season. Until a new operation plan is in place, FERC shall ensure that 
the Pr im Rapids turbines are oper~ed in a non-cavitation mode. 
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AS noted in Section 6.4.2, the estimates for turbine survival for Priest Rapids range from 78.1% 
to 99.4%. The average of the three turbine survival point estimates is 87.8%. Turbine survival 
rates for spring-run chinook salmon and steelhead are 90% to 93% at FCRPS dams, respectively. 
Optimizing ULrbine operations for fish passage should increase survival rates comparable to that 
in the FCRPS and the Wanapum turbines. Operation of the Priest Rapids turbines in a range 
where cavitation does not occur, as implemented part of the time at Wanapum, would likely 
result in an incremental improvement in darn passage survival at Priest Rapids Dam. 

Action 19: ~Avian Predator Control. In conjunction with the Avian Predator Control Program 
developed and implemented pursuant to Action 10, above, FERC shall require 
Grant PUD to maintain in good condition wires across the Priest Rapids 
powerhouse tailrace area to discourage feeding behavior by avian predators. 
FERC shall require Grant PUD to determine the feasibility of wire installation 
across the Priest Rapids spillway tailrace area. The feasibility study shall be 
developed and conducted in consultation with and subject to approval by NOAA 
Fisheries, by the end of the first year following issuance of this Opinion. If  
NOAA Fisheries determines that wire installation is feasible, and regulatory 
approvals are granted, Grant PUD shall install wires across the spillway tailrace 
area before the following.juvenile fish passage season begins. 

There are important uncertainties regarding the magnitude of the impacts avian predators are 
having on listed Columbia River salmonids. As noted in Section 6.3.2.3, Ruggerone (1986) 
estimates that up to 2% of smelts are consumed by avian predators at Wauapum Dam, and it can 
be inferred that there is considerable consumption at Priest Rapids Dam as weft. For instance, 
California gulls are the primary avian predator at Priest Rapids Dam, and this species is thought 
to consume tens of thousands of smoRs at Columbia and Snake River dams each year (NOA.A 
Fisheries 2000b). Enhancing the wire arrays over the tailrace should reduce losses to avian 
predators. Moreover, if feasible, installation of wires across the spillway tailrace area should 
further reduce juvenile losses and increase project passage survival. Annual reporting of the 
biological effectiveness of this measure shall be included in Action 32. 

Action 20:. Northern Pikeminnow Removal. As a component of the Northern Pikemiunow 
Predator Reduction Program developed pursuant to Action 10, above, Grant PUD 
shall continue to fund throughout the term of this Opinion a northern pikeminnow 
removal program, and shall in consultation with the PRCC develop and 
implement a monitoring and evaluation program to evaluate its effectiveness. 

9.4 Adult Fish Passage, Priest Rapids and Wanapum Developments 

Action 21: Adult PIT-Ta2 Detection. Priest Ranids Dam. FERC shall require Grant PUD to 
continue to operate and maintain PIT-tag detection capability in the right and left 
bank fishways at Priest Rapids Dam. 
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PIT-tag detection capability at Priest Rapids is necessary to complete the triangle of detection 
within the Columbia and Snake River confluence at Ice Harbor, McNary, and Priest Rapids 
Dams, will significantly increase region-wide monitoring and assessment precision, and will 
provide a tool to determine smolt-to-adult returns for UCR steelhead and UCR spring-run 
chinook salmon. This research will also inform development of a long-term plan to assess adult 
survival through the Priest Rapids Development and identify where UCR spring-run chinook 
salmon and UCR steelbead stray in the system. 

Action 22: Priest Ravids Adult Tray. FERC shall require Grant PUD to complete the design 
ofan off-ladder adult trap in the left bank fishway at Priest Rapids Dam within 1 
year of issuance of this Opinion. Design scoping shall commence within 90 days 
of this Opinion with a prompt construction schedule that will be developed in 
consultation with the PRCC and approved by NOAA Fisheries. Grant PUD, in 
coordination with the PRCC, may seek agreement on sharing the costs of 
consmacting this facility with the Northwest Power Planning Council and other 
regional suurc~. Grant PUD shall construct the left bank fishway off-ladder trap 
within 3 years ofissuance of this Opinion, after consultation with the PRCC, and 
subject to NOAA Fisheries approval of the design, regardless of funding 
commim~ents from other entities. 

The existing adult trap is obsolete and lacks acceptable fish handling facilities. An off-ladder 
trap would reduce adverse effects on adult migration through the left bank fishway while 
allowing research and management activities to continue. NOAA Fisheries and the WDFW have 
developed a strategy to manage artificially propagated steelhead to meet the following goal: 

Recovery of ESA-listed species by increasing the abundance of the natural adult 
population, while ensuring appropriate spatial distribution, genetic stock integrity, 
and adult spawner productivity. 

To achieve this goal, assessment of annual adult returns is mandatory. Adult monitoring at 
Priest Rapids Dam has been conducted since at least 1977. Continuing the 26-year data set is 
critical in assessing the ESU by comparing ~ t  run sizes with historic run sizes. 
Furthermore, it will be useful in the future for determining the effectiveness of steclhead 
recovery efforts, such as habitat restoration and artificial propagation programs. The trap is 
necessary for the recovery efforts because of the co-managers'strategy to maintain and improve 
the genetic stock integrity and tributary adaptation of future generations, which provides regional 
fisheries decision-makers with an important management tool. 

Grant PUD shall coordinate all design development and implementation phases with NOAA 
Fisheries and the PRCC, and the final design shall be approved by NOAA Fisheries. Because of 
the shared benefits associated with such a facility, NOAA Fisheries believes that a cost-sharing 
approach to the construction of the trap may be suitable and appropriate. However, the lack of 
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ability of Grant PUD to attain cost-sharing agreements with other entities does not preclude any 
consa'uction requirement for Grant PUD. 

Action 23: Priest Ranids Proiect Adult Fishwav Imvrovements. FERC shall require Grant 
PUD to investigate methods for improving hydraulic conditions in the Priest 
Rapids Project fishway collection channel, junction pool, and entrance pools. 
Assessment shall begin within 6 months ofissuanco ofthis Opinion and, if  
feasible, improvements will be implemented during the following season's ladder 
outage period. Schedule, design, and implementation shall be undertaken in 
consultation with the PRCC and subject to NOAA Fisheries' approval. 

The objective of this action is to provide effective fishway debris management, powerhouse 
collection channel velocities between 1.5 and 4.0 R per second, and 1 to 1.5 fl ofhead across the 
fishway entrances for all modes of fishway operation. Recent changes in fishway operation 
make it possible that the collection channel/junction pool objective may already be achieved. 
Minimally, velocity meter(s) shall be installed in easily observable locations that provide a 
reasonable representa~on of the average collection channel velocity at the Junction Pool. 

Adult radiotelemetry studies (see Section 6.3.4) indicate that delay is occurring at  the junction 
pool in the Priest Rapids left bank fishway. Necessary changes to the junction pool shall be 
implemented as soon as possible. Reducing delay could improve survival and spawning success 
for adult UCR spring-run chinook salmon and UCR steelhead. Passage improvements should 
also seek to minimize adverse impacts on lamprey passage. As specified in the IPP, as 
deficiencies are identified that preclude operation of project upstream passage facilities per 
operational criteria identified in the Annual Operation Plan (see Action 32), they shall be 
rectified as soon as practical. 

Action 24: Adult Fish Couatin,,. FERC shall require Grant PUD to develop video 
monitoring capability for counting adults migrating through the right and left 
bank fishways at Priest Rapids and Wanapum Dams. Video counting shall be in 
operation by 2006 at both dams, and reports submitted for inclusion in regional 
databases. The horizontal counting board at Priest Rapids Dam shall be removed 
once the video counting equipment is operational. 

Accurate and reliable counting provides in-season and real-time run assessment information for 
regional fisheries managers, and provides in-season information regarding adult loss between 
dams. The existing adult counting facility at Priest Rapids Dam is in need of replacement. 
Video counting capability will provide more accurate and reliable information for in-season 
management. The video system is being tested at Wanapum Dam and the final production 
version shall be refined and in place by 2005. 

Action 25: Adult Steclhead Downslxeam Passage. FERC shall require Grant PUD to operate 
project sluiceways m both danlS continually from the end of summer spill until 
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November 15 to provide a safer passage route for adult steelhead fallbacks. If in- 
season monitoring indicates that these time frames could be modified to improve 
adult downstream fish passage, FERC shall require Grant POD to discuss in- 
season study results with the PRCC, and upon approval by NOAA Fisheries 
modify the time frame for operating project sluiceways, 

Sluiceways should be operated to provide a route of passage for steelhead fallbacks and 
steelhead kelts. Recent information from Upper Columbia River studies indicate that many 
more steelbead than previously thought survive spawning and begin migrating back to the ocean. 
Steelhead kelts will likely migrate out ofthe system at a different time than when chinook 
salmgn, fallback occurs. Thus protection or special project operations for steelhead kelts may be 
different than for fallback steelhead, and extended operation of the sluiceways at both dams is 
warranted. Adult telemetry studies (English et al. 2003) showed that steelhead kelts passed 
Wanapum and Priest Rapids aRer the initiation of spring spill. 

9.5 Off-Site Mitigation Actions 

Even with survival improvements in fish passage at and between dams, unavoidable mortality 
associated with project operations will continue to occur. The following suite of actions is 
directed toward offsetting mortality and habitat alteration associated with operation of the Priest 
Rapids Hydroelectric Project, so that overall operations do not jenpardize the survival and 
recovery of endangered UCR spring-run chinook salmon and UCR steclhead. NOAA Fisheries 
has worked with hydropower operators to develop supplementation and habitat restoration 
programs to assist in rebuilding endangered and threatened anadromons fishery resources. Off- 
site mitigation is intended to complement, not displace, actions by other Federal and non-Federal 
entities. Where overlap in supplementation and habitat activities occur, costs and 
implementation responsibilities should be coordinated as appropriate. These actions are longer- 
term in nature and may need to be implemented over the full term of the new license. 

9.5.1 Artificial Propagation 

Federal and State fisheries agencies, affected Tn'bes, and the PODs of Chelan, Douglas, and 
Grant Counties developed a comprehensive artificial propagation proposal called the Biological 
Assessment and Management Plan (BAMP) (1998) which identifies stock propagation goals to 
aid in the rebuilding of at-risk anadromous fishery resources, including UCR spring-run chinook 
salmon and UCR steelhead. While the BAMP identifies production goals and responsibilities 
relevant to Grant PUD, the fisheries resource managers define the specific goals of the program 
and their appropriate use. The overall objectives pertaining to the BAMP are 1) to help recover 
natural populations to self-suataiuing and harvestable levels throughout the mid-Columbia 
region, and 2) to mitigate for a portion of the continuing mocatlity. 

After 2013, adjustment to the production levels may be made based on changes in average adult 
returns, adult-to-smolt survival rates, and smolt-to-adult surv/val rates from the propagation 
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programs. The Hatchery Subcommittee (see Action 26) will be responsible for determining 
program adjustments considering methodology described in the BAMP and recommending 
modified implementation plans for Grant PUD funding. All program adjustments are subject to 
the approval of NOAA Fisheries. At this time, Actions 28 and 29 describe known program 
implementation actions that Grant PUD should initiate immediately. Implementation of 
production not identified in Actions 28 and 29 will be determined by the Hatchery 
Subcommittee. 

Action 26: ~ .  Within 6 months ofissuance of this Opinion, Grant 
PUD shall convene a Hatchery Subcommittee of the PRCC to undertake and 
oversee the planning and implementation of the programs described in Actions 
27-29. - is Grant shall complete an Artificial Propagatmn Plan for UCR spring-run 
chinook salmon and UCR steelhead. Grant PUD shall periodically assess 
modifications in these program plans with the approval of NOAA Fisheries and in 
consultation with the PRCC at intervals as described in Actions 26 and 27 or as 
otherwise agreed to by the Hatchery Subcommittee. 

Action 27: UCR Steelhead Sum~lementatinn Plan. FERC shall require Grant PUD to 
complete, in consultation with the PRCC and subject to NOAA Fisheries' 
approval, an Artificial Propagation Plan to rear and release up to 100,000 yearling 
UCR steeLhead for release in the UCR Basin. The plan shall be consistent with 
recovery criteria for UCR steelhead and other artificial propagation programs. If 
n e w  facilities are determined to be warranted for the implementation of this plan, 
then they shall be consU~cted to rear a minimum of the production level of this 
plan plus 10%. A comprehensive monitoring and evaluation program shall be 
included in the plan that includes monitoring in the natural environment. The 
monitoring and evaluation program may be implemented in conjunction with 
ongoing or future monitoring and evaluation programs with other entities such as 
Chelan and Douglas County PUDs through cost-sharing agreements external to 
this Opinion. 

Action 28: UCR Svrine-Run Chinook Salmon. FERC shall require Grant PUD to complete, 
in consultation with the PRCC and subject to NOAA Fisheries' approval, an 
Artificial Propagation Plan to rear and release up to 600,000 yearling UCR 
spring-run chinook salmon for release in the UCR Basin. The plan shall be 
consistent with UCR spring-run chinook salmon recovery criteria and other UCR 
spring-run chinook salmon artificial propagation programs. New facilities ar e  

anticipated to be necessary for this program and shall be consmmted to rear a 
minimum ofthe production level plus 10%. A comprehensive monitoring and 
evaluation program shall be included in the plan that includes monitoring in the 

ls"I'he Artificial Propagation Plan can take the form of a Hatchery and Genetic Management Plan. 
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natural environment. The monitoring and evaluation program may be 
implemented in conjunction with ongoing or future monitoring and evaluation 
programs with other entities such as Chelan and Douglas County PUDs through 
cost-sharing agreements external to this Opinion. 

Where two or more alternatives to achieving production levels exist, the Artificial Propagation 
Plan shall place priority on the basis of biological effectiveness, time required for 
implementation, and cost effectiveness. Hatchery program modifications shall make efficient 
use of existing facilities owned by Grant PUD or coopc~ting entities, including adult collection, 
acclimation, and hatchery facilities, provided that the existing facility or the existing facility as 
modified is compatible with and does not compromise ongoing programs. Grant PUD will be 
responsible for reaching agreements concerning shared use of facilities with cooperating entities. 
Grant PUD, in consultation with the Hatchery Subcommittee, shall make reasonable efforts to 
implement program modifications when needed to achieve overall and specific program 
objectives. 

The Artificial Propagation Plan shall address land, water, and facility development, identify 
goals and objectives, and provide for coordination with sin~lar programs undertaken by Chelen 
and Douglas County PUDs. The Artificial Propagation Plan shall include a schedule for prompt 
and steady implementation progre~ so as to have the necessary facilities available to commence 
production within 7 years of issuance of this Opinion. The plan shall be developed within I year 
of the date of the issuance of this Opinion. It shall seek to complete site evaluations and 
selections within 18 months of plan approval; facility design, permitting and contracting within 2 
years of site approvals; and facility conswuction within 2 years following permit approvals. ~6 

The purpose of these artificial propagation programs is to prevent extinction and immediately 
bolster UCR spring-run chinook salmon numbers in these systems. The goals, objectives, and 
responsibilities shall be consistent with NOAA Fisheries (2000a), the Basinwide Recovery 
Strategy, and the HCPs for Chelan County and Douglas County PUDs. 

Action 29: White River Syrinx-Run Chinook Salmon Prod'am. Consistent with Action 28 
above, FERC shall require that immediately upon issuance of this Opinion, Grant 
PUD shall begin funding and otherwise supporting implementation of the White 
River spring-run chinook salmon captive brood program. This shall include, but 
is not limited to, the development ofperrnanent rearing and acclimation facilities. 
This program shall be implemented to reach a yearl'mg smo]t production level of 
up to 250,000 fish, provided the spring-run ch/nook salmon program total 

leTh/s schedule mm~es d~at ~ / n f o c m m i o n  c~ candidate siles is mfflci~t to support site seleclion, 
t~t the prefened s/te~ have readily ava/l~le wa~r r/glns w ~ the proposed fac/l~ ~ ~ ~ P R ~  ~ ~ 
Hatchery Subamm~ee meet ~'gularly to emure ixoml~ ap~ovals and ac~v© support for perm/tdng ~ ~ 
facilit/es. The ind/v/dual m/leslon~ in this schedule are subje~ to adjustmen~ by the PRCC as the Artificial 
Propagation Plan is clevclopcd. 
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production is 600,000. The Hatchery SubcommiRee shall develop a phased 
implementation schedule for the continuation of this program. The phased 
approach to the work shall include deadlines for site identification, facility design, 
Hatchery and Genetic Management Plan approval, the obtaining of necessary 
regulatory approvals, and the commencement of construction. The design of the 
required facilities should factor in a 10% increase in production capacity beyond 
the production levels required above. 

The White River spring-run chinook salmon captive brood program may have real near-term 
benefits as this population segment has been at critically low adult return levels. This program 
was an element in the BAMP and considered an important safety net measure for recovery of 
UCR spring-run chinook salmon in terms of mainlaining diversity and spatial distribution in the 
ESU. Therefore, the captive brood program must be funded immediately to succeed. 

Action 30: Nason Creek Snring-Run Chinook Salmon Prom-am. Consistent with Action 28 
above, FERC shall require that immediately upon issuance of this Opinion, Grant 
PUD will begin supporting artificial propagation of spring-run chinook salmon in 
Nason Creek by the funding of permanent rearing and acclimation facilities. At 
this time, the development of an adult trapping facility and juvenile acclimation 
site to rear 250,000 yearling smolts, provided the spring-run chinook salmon 
program total production is 600,000, on Nason Creek is warranted. The Hatchery 
Subcommittee shall develop a phased implementation schedule for these actions. 
The phased approach Io the work shall include deadlines for site identification, 
facility design, the obtaining of necessary regulatory approvals, and the 
commencement of cons~'uction. The design of the required facilities should 
factor in a 1 (F/o increase in production capacity beyond the production levels 
required above. 

The Joint Fisheries Parties have identified the need to provide rearing and acclimation for 
spring-run chinook salmon in Nason Creek to increase spatial distribution and ensure full 
seeding of Nason Creek habitat for spring-run chinook salmon. This program was an element in 
the BAMP in the form of a captive brood rearing program. The change to an adult-based 
conventional supplementation strategy remains consistent with the intent to bolster the smolt 
production in Nason Creek to maintain spatial distribution and increase abundance in the ESU. 

Action 31: Methow River Basin Snring-Run Chinook Salmon Prom, am. Consistent with 
Action 28 above, FERC shall require that immediately upon issuance ofthis 
Opinion, Grant PUD shall begin funding and otherwise supporting the 
implementation of artificial propagation of spring-run chinook salmon in the 
Methow River Basin. This shall include, but is not limited to, development of 
permanent rearing and acclimation facilities. At this time, potential improvement 
of existing facilities in the Methow Basin owned by Douglas PUD should be 
explored as one avenue for Grant PUD to contribute to the recovery of UCR 
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spring-run chinook salmon at a production level of up to 200,000 yearling smolts, 
provided the spring-run chinook salmon program total production is 600,000. 

The Joint Fisheries Parties have identified the need to provide additional rearing and acclimation 
for spring-ran chinook salmon in Methow River Basin to allow for optimal rearing conditions 
for endangered spring-run chinook salmon. The program is consistent with ongoing programs 
that are intended to maintain spatial distribution and increase abundance in the ESU. 

9.5.2 Habitat Restoration u d  Conservation 

Habitat restoration and conservation are intended to accelerate efforts to improve survival and 
recovery of UCR spring-run chinook sain~n and UCR steelhead. This effort shall mitigate for a 
portion of unavoiduble loss of UCR spring-run chinook salmon and UCR steelhead. 

Actio~ 32: ~ .  Within 6 months ofthe date of this Opinion, Grant PUD 
shall convene a Habitat Subcommittee of the PRCC to undertake and oversee the 
planning and implementation of the necessary program elements to support 
habitat protection and restoration programs. 

Act/on 33: ~ .  FERC shall require Grant PUD to develop, in consultation with the 
PRCC and subject to NOAA Fisheries' approval, a Habitat Plan designed to 
shepherd the development and implementation of spring-run chinook salmon and 
steelbead habitat protection and restoration. The Habitat Plan shall provide for 
coordination with other similar programs such as those undertaken by Chelan and 
Douglas PUDs. At a minimum, the Habitat Plan shall identify goals, objectives, a 
process for coordination, and a process by which habitat projects may be 
identified and implemented. The Habitat Plan shall give priority to restoring 
habitat functions important to listed stocks and other anadromous species in 
drainages occupied by UCR steclbead and UCR spring-run chinook salmon 
affected by the Priest Rapids Project The Habitat Plan shall give priority to 
projects that can be implemented prior to 2010 with the available funding to 
provide maximum benefit to ESA-listed species during the term ofthis RPA. The 
purpose of the Habitat Plan is to establish and shepherd a habitat restoration 
program that promotes the rebuilding of self-sustaining and harvestable 
populations of UCR spring-run chinook salmon and UCR steelhead, and to 
mitigate for a portion of unavoiduble losses resulting from project operations. 
The Habitat Plan shall be developed within I year of the date of this Opinion, and 
shall be revised from time to time as appropriate. 

Action 34: Habitat Account. FERC shall require Grant PUD to establish within 1 year of the 
date of this Opinion a Priest Rapids Habitat Conservation Account in accordance 
with applicable requirements of Washington State law. Funds in the account shall 
be made available by Grant PUD to finance tributary or mainstem habitat 
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projects. The amount of funds provided to the account annually shall be 
$288,600 (specified in 2003 dollars - annually adjusted per the U.S. Department 
of Labor, Bureau of Labor Statistics CPI for Western Region). 

9.6 Reliability Mechanisms 

9.6.1 Implementation and Reporting 

Implementation plans, annual progress reports, and periodic program evaluations are necessary 
to track the success of actions under this RPA. NOAh, Fisheries also expects that the 
development of annual progress reports, study plans, and periodic performance evaluations 
would be included in a settlement agreement or the new license. Such reports, plans, and 
evaluations provide Important information to assure effective implementation of an adaptive 
management program for the Project. Preparation of these reports and evaluations during the 
period considered in this Opinion will also provide important information for determining the 
status of implementation oft  his RPA and whether reinitiatiun of consultation is warranted. 

Action 35: Performance Evaluation Prom'am DeveloomenL FERC shall require Grant PUD 
to develop, with'm I year of the date of this Opinion, an overall Performance 
Evaluation Program for the Project. The purpose of the program will be to 
provide a refiable technical basis to assess the degree to which Grant PUD is 
improving juvenile and adult passage survivals, habitat productivity 
improvements, and supplementation for the lis~ed anadromous fishery resources 
affected by the Project as described in this RPA. Where appropriate, the 
Performance Evaluation Program shall measure and evaluate individual actions 
within each category, assess the contribution of the action to the desired 
objective, and provide a basis for identifying new options and priorities among 
those options for further progress in meeting objectives. This Performance 
Evaluation Program shall consist of annual progress and implementation reports 
and periodic performance evaluations to assess overall performance in meeting 
the survival standards described in this RPA. Grant PUD shall develop this 
Perfonnence Evaluation Program in consultation with the PRCC and shall submit 
it to NOAA Fisheries for review and approval. 

Acffon 36: Annual Promess and Implementation Plans. Within I year oftbe date of this 
Opinion and annually thereaf~r, FERC shall require that Grant PUD produce 
annual Progress and Implementation Plans that describe the implementation 
activities for the actions required in this RPA. These Plans will r.eport on the 
status of the actions required by this RPA undertaken by Grant PUD during each 
calendar year and the anticipated schedule of fiRure actions and studies in the next 
planning period in the areas of juvenile and adult passage, habitat, and 
supplementation. The Progress and Implementation Plans will also report the 
results of monitoring, modeling, or other analyses that take place in the calendar 
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year to evaluate the degree to which the actions are likely to improve juvenile and 
adult survivals. The Progress and Implementation Plans will also provide an 
annual plan for the operation, inspection, and maintenance of all juvenile and 
adult fishways at both Priest Rapids and Wanapum Dams. Grant PUD shall 
provide these Progress and/mplementation Plans to NOAA Fisheries and the 
PRCC by no later than February 15 of cach year to assist in systems operational 
planning for that year. 

Action 37: Periodic Prom-am Evaluation Re~orts. At 3-year intervals or as otherwise 
provided for in the approved Performance Evaluation Program developed 
pursuant to Action 35, above, Grant PUD shall prepare and submit to the PRCC a 
Performance Evaluation Report that will assess the ability of each program 
element to meet its program objectives and contribute to the overall achievement 
of the performance standards in Action 1, above. As may be provided in the 

• approved Performance Evaluation Program, Grant PUD may incorporate 
independent peer review by recognized experts, as approved by the PRCC, as it 
evaluates alternative fish passage survival improvements. 

Action 38: ~ P . l g l g ~ g ~ g ~ .  FERC shall require that Grant PUD coordinate the design 
of its Performance Evaluation Program with the development of relevant parallel 
monitoring or evaluation systems by other hydropower operators in the Columbia 
Basin and the Northwest Power Planning Council. The purpose of such 
coordination shall be to promote technical consistency and compatibility among 
these efforts to contribute to a comprehensive evaluation of stock performances 
throughout the Columbia Basin. This coordination shall also promote the use of 
the best available science and shall provide opportunit/es for the efficient sharing 
of monitoring activities, data management systems, analytical modeling, and 
other activities. 

9.6.2 Implementation Mechanisms 

Action 39: Priest Ranids Coordinatin~ Committee. Grant PUD shall establish and convene a 
PRCC comprised of NOAA Fisheries, the USFWS, the WDFW, the Confederated 
Tribes of the Colville Reservation, the Yakama Nation, the Confederated Tribes 
of the Umatilla Reservation, and Grant PUD. The PRCC shall ovemee the 
implementation of the anadromons fish activities associated with the Priest 
Rapids Project, including the requirements ofthls Opinion. Among other things, 
it shall approve or modify annual Progress and Implementation Plans, approve or 
modify the Performance Evaluation Program, review Performance Evaluation 
Reports, advocate decisions of the PRCC in all relevant regulatory forums, 
establish such subcommittees as it deems useful (in addition to the Habitat and 
Hatchery Subconun/ttees required above), resolve disputes elevated from 
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subcommittees, and conduct other business as may be appropriate for the efficient and 
effective implementation of  these measures. 

9.6.3 F'muclal Capacity 

Action 40: ~ .  Grant PUD shall undertake such actions as may be necessary 
to ensure that it will maintain the financial capacity to fulfill its fishery 
obligations under law, including the programs and measures required by this 
Opinion. Grant PUD undertakes financial forecasting over a decadal period every 
year to ensure the ability to meet financial obligations for implementing fish 
measures, honoring power purchase contractual obligations, making debt service 
payments, and the like. Grant PUD shall include in its financial forecast the 
projected cost o f  fully implementing all o f  its fishery obligations under existing 
law, including this Opinion and any new license obligations. Consistent with its 
new power sale contracts, Grant PUD shall allocate annually to each Power 
Purchaser equal to their proportional share, annual power costs, which include 
operating expenses and debt service requirements. This recouping mechanism 
will ensure that Grant PUD will have adequate funds to cover its power costs. 
Grant PUD shall also maintain senior, enhanced debt ratings by one or more 
major credit rating companies at or above investment grade (BBB or its 
equivalent). If  there is not at least one investment grade rating for bonds for the 
Priest Rapids and Wanapum Developments, within thirty days after Grant PUD is 
notified that the ratings for these Developments have been downgraded below 
investment grade, Grant PUD shall make a good faith effort to secure a line of  
credit in an amount equal to the estimated cost ofimplementing the fish measures 
required by this Opinion during the next 12 months. Grant PUD shall have a final 
line oferedit in place no later than 60 days after receiving the notification. Credit 
support may be in the form of  a line of  credit with a term of  at least 1 year 
provided by a national bank or financial institution. Grant PUD's obligation to 
provide credit support shall terminate i f  it obtains an investment grade rating for 
the debt o f  the Priest Rapids and Wanapum Developments. As long as Grant 
PUD is obligated to maintain credit support, the amount oftbe credit support to 
be provided shall be adjusted annually. 

9.7 Effeets of RPA on Biological Requirements 

The ESA imposes on Federal agencies a duty to ensure that their actions will not jenpardize 
listed species. '7 The preceding analysis in this Opinion supports a determination that FERC's 
proposed action is likely to jeopardize the continued existence o f  endangered UCR spring-run 

17The ESA ~ requircu that Federal agencies nol des'troy or advm'sely modify any designated cri~cal 
habitat, but NOAA Fisheries has vacated critical habitat designations for these two species as described in Section I. 
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chinook salmon and UCR steeihead. This determination results from evidence that the proposed 
95% juvenile dam passage survival standard, even if consistently met, would nevertheless result 
in a reduction in numbers, reproduction, or distribution that would probably be an appreciable 
reduction in the likelihood of both survival and recovery. The RPA 's avoids jeopardy by 
requiring Grant PUD to make steady progress toward a minimum 91% combined adult and 
juvenile survival performance standard at Priest Rapids Development and at Wanapum 
Development by 2010, including a 93% project-level (reservoir and dam)juvenile performance 
standard, which would result in a juvenile reach survival that is approximately 95% of that 
expected in a free-flowing river of equal length (0.93/0.97). It includes measures that Grant 
PUD can implement in the short term (within 2 years) to improve survival within the action 
area---spill; predator controls; turbine operations; spring-run chinook salmon captive brood 
programs for the White River, Methow River, and Nason Creek; and improvements to adult 
ladders and traps at the Project. Implementation of this RPA, while still resulting in mortality 
and other harm from the operation of the Project, would not constitute an appreciable reduction 
in the likelihood of both survival and recovery. 

The RPA also includes measures that will be implemented over 3 to 10 years after issuance of 
this Opinion, such as developing new downstream fish passage facilities, replacing the turbines 
at Wanapum Dam with advanced models that are designed to improve juvenile survival, and 
monitoring and evaluation. Long-term habitat protection and restoration measures, which arc 
designed to support natural spawning populations of UCR spring-run chinook salmon and UCR 
steelhead, will b¢ implemented over a time frame of 10 years or more. 

9.7.1 Envirenmental Bagqine and Cumulative Effects in the Expanded Action 
Area 

The action area for the proposed action was limited to a 56-mile reach ofthe mainstem 
Columbia River between a point 1,000 fl downstream of the tailrace of Rocky Reach Dam to 
1,000 fl downstream of the tailrace of Palest Rapids Dam (Section 5.1). However, the action 
area for the RPA also includes spawning and rearing habitat in the Okanogar4 Methow, Entiat, 
and Wenatchee subbasins that will be affected by off-site mitigation Actions 32 through 34 
(described in Section 9.5.2, Habitat Restoration and Conservation). Therefore, NOAA Fisheries 
must consider the environmental baseline and cumulative effects over a larger area than that 
addressed in Section 5.1. 

Baseline conditions for tributary spawning and rearing habitat are thoroughly described in the 
Federal Environmental Impact Study for the HCPs for the Wells arid Rocky Reach Hydroelectric 
Projects (NOAA Fisheries 2002b), and the Upper Columbia Regional Technical Team report 
(2003). These impacts result from a wide array of past and present land management activities 
and natural phenomena (wildfires and flood events) in the Okanogan, Methow, Entia4 and 

:aNOAA Fishetm develol~l the RPA thteugh comiderable ¢Jmsultafion with otheT Federal f~hery 
reumtce agencies, Washington State tesoetce agencies, Trt~fl teptes~tafives, and Grant PUD's technical experts. 
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Wenatchee subbasins including, but not limited to, the following: 

Habitat is eliminated, cut off, or blocked. 
Habitat is degraded. 
Reduced or altered flows (water withdrawls or water storage facilities). 
Reduced channel migration, complexity, and floodplain function. 
Altered channel morphology (increased width-to-depth ratios). 
Reduced gravel recruitment (armoring and/or loss of spawning substrate). 
Increased fine sediments (increased erosion). 
Reduced riparian vegetation (amount and quality). 
Reduced woody debris recruitment into streams. 
Water quality is degraded. 
Elevated levels of fecal coliform bacteria. 
Elevated nutrient loads and reduced dissolved oxygen levels caused by elevated 
nutrient loading. 
Elevated late summer and fall temperatures. 
Chemical nmoff firm roads and agricultural and urban areas. 
Water diversions and/or substandard fish screens at diversions kill or injure fish. 

In addition, NOAA Fisheries searched its Public Consultation Tracking System (PCTS) for 
biological opinions completed since 2000 that were likely to affect UCR spring-run chinook 
salmon and UCR steelhead and found 20 and 25 opinions that affected each species, 
respectively. Although some effects were expected to be positive and some negative, in most 
cases the action was expected to affect one acre or less, and did not address subbasin limiting 
factors. Four projects, which affected both ESUs, would have negative effects on an area greater 
than one acre: 

Construction of 10 new residential docks in the Columbia River in Douglas and 
Chela- counties (between one and five acres). 
Foghorn Dam repair on the Methow River in Okanogan County (less than five 
acres). 
Breakwater/dock/pier construction at the Columbia Pointe Development 
Community in Douglas County (less than five acres). 
Breakwater/dock/pier construction and riparian work at Wells and Rock Island 
dams in Chelan County (greater than five acres). 

With respect to State, local, tribal, or private activities, NOAA Fisheries is not aware of 
particular projects that are reasonably certain to occur in this action area contemporaneous with 
the term of this Opinion, other than the current levels of rural and urban land use that affect the 
listed species. 

Therefore, when evaluating the status of the listed species, including the likelihood of survival 
and recovery, NOAA Fisheries concludes that there are few new Federal actions that could 
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adversely affect (e.g., breakwater/pier/dock development) or benefit (habitat restoration or 
conservation easements) the listed species that are eligible to be considered in determining 
whether this RPA is likely to jeopardize the species' continued existence. Conditions that will 
affect the future abundance and productiv/ty of listed UCR steelhead and UCR spring-ran 
chinook salmon are likely to be in part improved, and in part degraded, compared to those 
reflected in the historical trends. It is NOAA Fisheries' judgment, based largely on the 
description of factors for the decline ofthese species (Section 4), that the net effect of the 
environmental baseline will be an improvement of future abundance and productivity of these 
species. 
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10. CONSERVATION RECOMMENDATIONS 

Section 7(aX1) of the ESA directs Federal agencies to utilize their authorities to further the 
purposes of the ESA by carrying out conservation programs for the benefit of the threatened and 
endangered species. Conservation recommendations are discretionary measures suggested to 
minimize or avoid adverse effects of a proposed action on listed species, to minimize or avoid 
adverse modification of eritical habitat, to prevent future listings of stocks under NOAA 
Fisheries' jurisdiction or to develop additional information for use in developing further 
protective measures. NOAA Fisheries has no recommendations at this time. 

10-1 



Jnofflclal FERC-Generated PDF of 20040507-0002 Received by FERC OSEC 05/06/2004 in Docket#: P-2114-000 

Biological Opinion for the Print Rapids ~ l e c ~ i c  Project May 3, 2OO4 

11. REINITIATION OF CONSULTATION 

This concludes formal consultation for the interim operations of  the Priest Rapids Hydroelectric 
Project. As provided in 50 CFR ~;O2.16, rvinitiation of  formal consultation is rvqnired where 
discretionary Fedca'al agency involvement or control over the action has been retained (or is 
authorized by law) and if: 1) the amount or extent of  incidental take is exceeded, 2) new 
information reveals effects o f  the agency action that may affect listed species in a manner or to 
an extent not consid~xi  in this Opinion, 3) the agency action is subsequently modified in a 
manner that causes an effect to the listed species not considered in this Opinion, or 4) a new 
species is listed or critical habitat designated that may be affected by the action. In instances 
where the amount or extent ofinciden~l take is exceeded, FERC must notify NOAA Fisheries 
and the USFWS and roinitiate consultation (50 CFR ~t02.140)(4)). 

This biological opinion is intended to apply to the operation of  the Project under its cm'rc~t 
license, which expires on October 31, 2005, and any annual licenses issued after that time up to 
2013. Prior to that time, NOAA Fisheries intends to work with Grant PUD to complete and sign 
a comprehensive settlement agreement governing the operation of  the Project over the term of  a 
new license for the Project. FERC approval o f  that agreement will require initiation o f  a new 
consultation and the issuance o fa  n~v biological opinion associated with that agrcement. In the 
absence o f a  scttl~nent agrc~nent, NOAA Fisheries intends to consult with FERC on the 
proposed issuance o f  a new license for the Project on or around October 2005. This biological 
opinion, RPA, and incidental take statement will therefore terminate at the expiration of  the 
existing license in October 2005, but may be superseded i fNOAA Fisheries issues a new 
biological opinion before that date. NOAA Fisheries may choose, based on the best available 
information, to cxWnd this biological opinion, RPA, and incidental take statement i fa  ~ttlement 
agreement has been reached and if  initiation of  ESA Section 7(aX2) consultation appears 
imminent and if  FERC issues annual licenses up until 2013. 
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12. INCIDENTAL TAKE STATEMENT 

Section 9 of the ESA and Federal regulation pursuant to Section 4(d) of the ESA prohibit the 
take of endangered or threatened species, respectively, without special exemption. Take is 
defined as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or attempt to 
engage in any such conducL Incidental take is defined as take that is incidental to, and not the 
purpose of, an otherwise lawful activity. Under the terms of Section 70))(4) and Section 7(o)(2), 
taking that is incidental to and not intended as part ofthe agency action is not considered to be 
prohibited under the ESA, provided that such taking is in compliance with the terms and 
conditions of the incidental take statement. 

The measures described in this section arc nondiscretionary and must be included by FERC in its 
amendment of the Project license. FERC has a continuing duty to regulate the activities of Grant 
PUD covered by this incidental take statement pursuant to the license as amended. IfFERC fails 
to include these conditions in the license or Grant PUD fails to assume and implement the terms 
and conditions of this incidental take statement, the protective coverage of Section 7(aX2) may 
lapse. To monitor the effect of incidental take, Grant PUD must report the progress of the action 
and its effect on each listed species to NOAA Fisheries, as specified in this incidental take 
statement (50 CFR §402.14(i)(3)). 

12.1 Amount  or  Extent of  Take 

NOAA Fisheri¢s expects that projoct-related mortalities (i.e., direct, indirect, and delayed 
mortality resulting from Priest Rapids Hydroelcctaic Project effects) of juvenile UCR spring-run 
chinook salmon will not exceed 24.5% for both developments combined; and for juvenile UCR 
stcclhcad will not exceed 23.2% for both developments combined. These estimates arc the 
average estimated mortality derived from recent survival studies (1999-2003). NOAA Fisheries 
anticipates that the proposed action will result in mortality rates ofno more than 2% per 
development, or 4% combined, for adult UCR spring-run chinook salmon, and 3% per 
development, or 6% combined, for upstream migrating adult UCR steclhcad. 

The Priest Rapids Hydroelectric Project-related mortality (absolute mortality minus natural 
mortality) of downstream migrating UCR s~eelhead kelts is unknown at this time. Based on the 
very limited information available at present, the absolute mortality rates for UCR steelhead 
kelts within the action area should not exceed 40°4 per project (Section 6.3). This is based on 
the best available information, but is likely a very conservative estimate for the Priest Rapids and 
Wanapum Developments. Spring spill at both developments probably results in mortality rates 
less than what was estimated for the lower Snake and Columbia River projects in 2001. NOAA 
Fisheries anticipates that implementation of the RPA will reduce take. 
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12.2 Reasonable and Prudent Measures 

Reasonable and prudent measures (RIM) and implementing terms and conditions are non- 
discretionary measures to minimize take, that are not already part of the description of the 
proposed action. They mum be implemented as binding conditions for the exemption in Section 
7(a)(2) to apply. FERC has the continuing duty to regulate the activities covered in this 
incidental take statement. If FERC fails to require Grant PUD to adhere to the terms and 
conditions of  the incidental take statement through enforceable terms that are added to the permit 
or grant document, or fails to retain the oversight to ensure compliance with these terms and 
conditions, the protective coverage of Section 7(a)(2) may lapse. Similarly, if Grant PUD fails 
to implement the actions set forth in this statement, protective coverage may lapse. NOAA 
Fisheries believes that activities carried out in a manner consistent with these RIMs, except 
those otherwise identified, will not necessitate further site-specific consultation. Activities 
which do not comply with all relevant RPMs will require further consultation. 

NOAA Fisheries believes that the following RPMs are necessary and appropriate to minimize 
take of listed fish resulting from implementation of the action. 

. Measures described in Section 9, the RPA actions numbered 1 through 25, are hereby 
incorporated by reference as RPMs imposed on the license for the Priest Rapids Project 
within this incidental t a k e  s t a t e m e n L  

. To minimize the amount and extent of incidental take during the shutdown phase of 
turbine unit 8, FERC shall ensure that measures are implemented to salvage any listed 
species that are entrained in the gatewells and draft tube ofuuit 8. 

. To minimize the amount and extent of incidental take from construction activities 
associated with the turbine replacement (RPA Action 4), measures shall be taken to 
isolate all toxic materials from the river. 

12.3 Terms and Conditions 

To be exempt from the proldbitions of Section 9 ofthe ESA, FERC must comply with the 
following terms and conditions, which implement the RPMs described above. These terms and 
conditions are non-discretionary. 

1. RPA Actions I through 25 

a. NOAA Fisheries has no further terms and conditions with respect to 
implementation of these RPA actions, except for action 4, which is addressed 
below. 
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2. Shutdown of  Turbine Unit 8 

a.  Prior to dewatering the unit, FERC shall require that the emergency wheel gate 
gatewells be dipnetted twice per slot using best management practices for 
gatewell dipping and transportation to avoid or minimize stress on listed fish. 

b. FERC shall require that Grant PUD install the downstream bulkhead as soon as 
reasonably practicable after installation of  the upstream bulkhead to reduce the 
likelihood that listed species in the tailrace enter the draft tube and become 
entrapped after the installation of the downstream bulkhead. 

C. If  the downstream bulkhead cannot be installed within 24 hours o f  the upslzeam 
bulkhead, FERC shall require Grant PUD to inspect the draR tube for the 
presence of  listed fish and without delay remove and transport them for prompt 
reentry into the river using best management practices for dipnetting and 
transportation to minimize stress on listed species. 

d. FERC shall require that Grant PUD record and report the number and species, if  
any, offish entrained during the shutdown phase. 

3. Toxic Materials 

a. FERC shall require that Grant PUD implement best management practices to 
isolate and remove any toxic materials (oil, grease, concrete, waste water, etc.) 
occurring within the construction area (between the upstream and downstream 
gates) and ensure that these materials do not enter the river. 
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13. MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT 

13.1 Background 

The Magnuson-Stevens Fishery Conservation and Management Act (MSA), 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 MSA: 

Federal agencies must consult with NOAA Fisheries on all actions, or proposed actions, 
authorized, funded, or undertaken by the agency, that may adversely affect EFH 
(§305(bX2)). 
NOAA Fisheries must provide conservation recommendations for any Federal or State 
action that would adversely affect EFH (§305CoX4XA)). 
Federal agencies must provide a detailed response in writing to NOAh, Fisheries within 
30 days after receiving EFH conservation recommendations. The response must include 
a description of measures proposed by the agency for avoiding, mifigafmg, or offsetting 
the impact of the activity on EFH. In the case of a response that is inconsistent with 
NOAA Fisheries EFH conservation recommendations, the Federal agency must explain 
its reasons for not following the recommendations (§305CoX4)(B)). 

EFH means those waters and substrate necessary to fish for spawning, breeding, feeding, or 
growth to maturity (MSA §3). For the purpose of interpreting this defin/tion of EFH: waters 
include aquatic areas and their a.~ociated physical, chemical, and biological properties that are 
used by fish and may include aquatic areas historically used by fish where appropriate; substrate 
includes sediment, hard bottom, structures underlying the waters, and associated biological 
communities; necessary means the habitat required to support a sustainable fishery and the 
managed species' conlribution to a healthy ecosystem; and "spawning, bleeding, 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 of EFH, 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 actiens (50 CFR 600.810). 

Essential Fish Habitat comultation with NOAA Fisheries is required regarding any Federal 
agency action that may adversely affect F H ,  including actions that occur outside EFH, such as 
certain upstream and upslope activities. The objectives of this EFH consultation are to 
determine whether the proposed action would adversely affect designated EFH and to 
recommend conservation measures to avoid, minimize, or otherwise offset potential adverse 
effects to EFH. 
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13.2 Identification of EFH 

Pursuant to the MSA, the Pacific Fisheries Management Council (PFMC) has designated EFH 
for three species of Federally-managed Pacific salmon: chinook (Oncorhynchus tshawytscha); 
coho (O. kisutch); and Puget Sound pink salmon (O. gorlmscha) (PFMC 1999). 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 upstream of certain impassable manmade barriers (as identified by the PFMC 
1999), and longstanding, naturally-impassable barriers (i.e., natural waterfalls in existence for 
several hundred years). Detailed descriptions and identifications of EFH for salmon are found 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. 

13.3 Proposed Actions 

The proposed action and action area are described in Sections 3 and 5.1 of this Opinion. The 
action area includes habitats that have been designated as EFH for various life-history stages of 
chinook salmon (O. t~hawytscha) and coho salmon (O. ktsutch). 

13.4 Effects of Propmed Action 

As described in Section 6 of this Opinion, the proposed action may result in short- and long-term 
adverse effects to a variety ofhabitat parameters. These adverse effects are: 

Mainstem Spawning Habitat 
• Inundation o f m ~  summer/fall chinook salmon spawning habitat 

upstream of both the Priest Rapids and Wanapum Developments. 
• Altered mainstem summer/fall chinook salmon spawning habitat substrate 

within the Priest Rapids Hydroelectric Project (reduced proportion of 
gravels and cobbles). 

Juvenile Rearing Hwbttat and Juvenile and Adult Migrmlon Corridor 
• Altered flow conditions (ramping) that can modify juverfil¢ and adult fish 

distribution. 
• Altered invertebrate (food) sources and production in the mainstem 

migration corridor for juvenile chinook salmon and coho salmon. 
• Altered water quality, especially TDG resulting from uncontrolled spill at 

the Priest Rapids Hydroeleclric Project. 
• Higher than natural predation rates resulting from the enhancement of predator 

habitat or foraging opportunities at the Priest Rapids HydroelecU-ic Project. 
• Altered riparian vegetation, which can influence cover, food production, 

t~nperature, and substrate. 
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Altered juvenile behavior or reduced survival of  juveniles migrating 
through the action area as a result o f  project inundation and operations. 
Altered adult behavior or reduced survival or spawning success of  adults 
migrating through the action area as a result of  project operations. 

13.5 Conclusion 

NOAA Fisheries concludes that the proposed action would adversely affect designated EFH for 
chinook salmon and coho salmon. 

13.6 EFH Conservation Recommendations 

Pursuant to Section 305(bX4XA ) of  the MSA, NOAA Fisheries is required to provide EFH 
conservation recommendations to Federal agencies regarding actions that may adversely affect 
EFH. While NOAA Fisheries understands that many of  the conservation measures described in 
the biological assessment are being implemented by Grant PUD, it does not believe that these 
measures are sufficient to address the adverse impacts to EFH described above. However, RPA 
measures l through 25 (Sections 9.1-9.4) and the terms and conditions in Section 12.2 are 
generally applicable to designated EFH for chinook salmon and coho salmon and address these 
adverse effects to the extent practical. Consequently, NOAA Fisheries recommends that RPA 
measures 1 through 25 and the terms and conditions in Section 12.2 be adopted as EFH 
conserva t ion  measures .  

13.7 Statutory Response Requirement 

Pursuant to the MSA (§305(bX4)(B)) and 50 CFR 600.920(j), Federal agencies are required to 
provide a detailed written response to NOAA Fisheries' EFH conservation recommendations 
within 30 days o f  receipt o f  these recommendations. The response must include a description o f  
measures proposed to avoid, mitigate, or offset the adverse impacts of the  activity on EFH. In 
the case o f  a response that is inconsistent with the EFI-I conservation recommendations, the 
response must explain the reasons for not following the recommendations, including the 
scientific justification for any disagreements over the anticipated effects o f  the proposed action 
and the measures needed to avoid, minimize, mitigate, or offset such effects. 

13.8 Supplemental Consultation 

FERC must reinitiate EFH consultation with NOAA Fisheries i f  the proposed action is 
substantially revised in a manner that may adversely affect EFH, or i f  new information becomes 
available that affects the basis for NOAA Fisheries' EFH conservation recommendations (50 
CTR ~0.920(k)). 
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APPENDIX A 

SURVIVAL AT THE PRIEST RAPIDS H Y D R O E L E C T R I C  PROJECT COMPARED TO 
FREE-FLOWING REACH 
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The purpose of this appendix is to compare the current survival rates as a result of implementing 
the proposed action to the survival that might be expected in a hypothetical free-flowing or un- 
dammed river of equal length. 

Estimates of survival have been made for wild spring-run chinook salmon smolts migrating from 
the Salmon River trap at Whitcbird to Lower Granite Dam 0966 through 1968), and for wild 
spring-run chinook salmon and steelhead from 1993 through 1998. The estimates for both 
periods include survival through Lower Granite Reservoir. NOAA Fisheries, after factoring out 
mortalities resulting from Lower Granite Dam and Reservoir, has estimated that the per 
kilometer survival of Snake River steelhead and spring-run chinook salmon would be 
approximately 0.99966 and 0.99969, respectively, in a free-flowing Snake RiverJ 9 

The distance from the tailrace of Rock Island Dam to Priest Rapids Darn is approximately 90.6 
krn. The assumption that per/krn survival estimates based on information collected in the Snake 
River can be utilized as reasonable surrogates for likely per/km survival estimates in a 
hypothetical free-flowing Columbia River, yields the estimates of juvenile survival shown in 
Table A-l, below. These values are calculated by taking the per/kin survival estimate to the X (# 
of kilometers in the reach) power. For example: 0.99966 to the 90.gth power = 0.970 or 97.0% 
survival for steelhead passing through a hypothetical free-flowing Priest Rapids Project reach. 

l~he  methodologies used in this analysis are detailed in Appendix A (Annex I) of the 2000 FCRPS 
biological opinion. 
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Table A-I .  Estimated average per/krn juvenile survival o f  steelhead and chinook salmon in a 
hypothetical free-flowing fiver through the Wanapum and Priest Rapids reaches (NOAA 
Fisheries 2000a). 

P.,ject Le'ngtW 
(~n~) (kin) 

Wtnapum 37.6 60.5 

Priest Rapids 18.7 30.1 

Priest Rapids 56.3 90.6 
Project 

Per/kin survival est.: 

P~V~V~V~V~q 

0 . ~  0.99969 

Est. Reach Suv. Est. Reach Suv. 

0.980 0.981 

0.990 0.991 

0.970 0.972 

Based on the single release method using PIT-tags, the estimated average project survival for 
juvenile steelbead is 79.1% of the flee-flowing estimate for a reach ofequal length to the Priest 
Rapids Project, i.e., the action area (Table A-2). Based on the single and paired release methods 
using PIT-tags, the estimated average project survival for yearling chinook salmon is 84.6% of 
the free-flowing estimate for the same reach (Table A-2). This comparison illustrates that 
survival of juvenile steclbead and spring-run chinook salmon are well below estimates for an 
undammed river of equal length, demonsUating the need for considerable improvements in 
juvenile passage survival. 

A-3 
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UNITED STATES OF AMERICA 
FEDERAL ENERGY REGULATORY COMMISSION 

Grant PUD 

Application for Major New License 

) 
) 
) 
) 

Project No. 2114 

(Priest Rapids Hydroeleclric Project) 

CERTIFICATE OF SERVICE 

I hereby certify that I have this day served, by first class mail, the National Marine 

Fisheries Service's Biological Opinion for ESA Section 7 Consultation on Interim Operations 

for the Priest Rapids Hydroelectric Project (FERC No. 2114). NOAA Fisheries Consultation No. 

1999/01878; cover letter to Magalie Salas, FERC; and this Certificate of Service upon each 

person designated on the official service list compiled by the Commission in the above captioned 

proceeding. 

Dated this 5th day of May, 2004. 


