Carl A. Strock, Brigadier Genera
Division Engineer, Northwestern Divison
U.S. Army Corps of Engineers

P.O. Box 2870

Portland, Oregon 97208

Dear Generd Strock:

In December 1999, the U.S. Fish and Wildlife Service (Service) received arequest from the Bonneville
Power Adminigration, Army Corps of Engineers, and the Bureau of Reclamation (Bureau) (dl three
agencies are dso referred to as the action agencies) for formal consultation under section 7 of the
Endangered Species Act on the effects of the Federd Columbia River Power System (FCRPS) on
threatened and endangered species and their critica habitat.

In accordance with the implementing regulations under section 7, the Federd action agencies submitted
abiologica assessment (BA) evauating the effects of the FCRPS on listed species and critical habitat.
In addition to the BA, the action agencies request included a draft feasibility report/environmenta
impact statement, executive summary, and 18 technica gppendices for the Lower Snake River Juvenile
Sdmon Migration Feasibility Study (draft FR/EIS). The draft FR/EIS describes four different
dternatives for design and operation of the FCRPS for an unspecified duration and does not identify a
preferred dternative. The dternatives focus on the design, operation and maintenance of the Lower
Snake Project portion of the FCRPS, but effects from proposed changes in flow could occur
throughout the Columbia Basin.

Due to on-going andyses and information gathering processes related to the FCRPS, the BA described
a proposed action that has uncertainties regarding both the design and operation of facilitiesin the
FCRPS. In lieu of a specific description of the design and operation, the BA indicated thet, for the time
being, the action agencies will follow the status quo operation, including requirements of exigting
biologica opinions, and use an adaptive management approach for making design, maintenance, and
operationd changes in the FCRPS based on new information and analyses as they are completed. The
action agencies will incorporate new information and analysesinto their planning process and, in the
future, sdlect an dternative with a specific design for operating the FCRPS in the Find Environmental
Impact Statement (FEIS).

In response to the request for consultation, we have prepared abiologica opinion. A draft of the
biological opinion was digtributed to the action agencies on July 27, 2000, and was aso available for
review by the affected states and tribes. Comments were received by early October, 2000. Thisfind
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biologica opinion addresses biologica information provided in those comments, as wdl| as the results of
additional discussions between the Service and the action agencies. We note that the July 27, 2000,
draft of the biologica opinion suggested a no jeopardy concluson for Kootenal River white sturgeon.
However, the basis of our effects andlyss at that time was predicated on ongoing discussions with the
action agencies and anticipated outcomes. We have since learned that the action agencies cannot firmly
commit to the time frames necessary to avoid a jeopardy conclusion, and our effects analyss has,
accordingly, been dtered.

Species Not Likely to be Adversely Affected by the FCRPS

We concur with the action agencies determination contained in the BA that future operation of the
FCRPS may affect but is not likely to adversdy affect the following threatened or endangered species
or species proposed for listing as threatened or endangered:

Mammals

Endangered  Grizzly bear (Ursus arctos horribilis)

Endangered  Gray wolf (Canis lupus)

Endangered  Woodland caribou (Rangifer tarandus caribou)

Threatened  CanadaLynx (Lynx canadensis)

Threatened ~ Northern Idaho ground squirrel (Spermophilus brunneus brunneus)

Hants

Threatened ~ Mirabilis macfarlanei (Macfarlane' sfour o' clock)
Threatened  Howellia aquatilis (Water howellia)

Threatened  Spiranthes diluvialis (Ut€' sladies tresses)
Proposed Slene spauldinii (Spdding s slene)

Asdiscussed inthe BA, these species are either not aguatic, or are aguatic but do not occur in the
aress directly affected by operation of the FCRPS. Indirect effects are either not likely to occur, or are
very minor for the above species, and are not likely to riseto the leve of adverse effects, regardless of
how the FCRPS is operated.

Species Previoudy Addressed in Section 7 Consultation on Interrelated Actions

The effects of FCRPS operations on the bald eagle were documented in previous BAs and
consultations with the Service. A biologica opinion regarding effects on the bald eagle was issued on
March 1, 1995. We are not aware of any changes in FCRPS operations that would warrant reinitiation
of consultation. Therefore, effects of operations on the bad eagle are not addressed in the attached
opinion.

The effects of continued (status quo) operation of Bureau facilities in the Snake River Basin above Hdlls
Canyon Dam were addressed in an October 15, 1999, biologica opinion issued by the Service.
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Included in the consultation were the following species, which occur only above Hells Canyon Dam:

|nvertebrates

Endangered Utah vavata snal (Valvata utahensis)

Endangered Snake River physasnal (Physa natricina)
Threatened Bliss Rapids snall (Taylorconcha serpenticola)
Endangered Idaho springsnail (Pyrgulopsisidahoensis)
Endangered Banbury spring lanx (Lanx sp.)

Endangered Bruneau hotspring snal (Pyrgulopsis bruneauensis)

In the October 15, 1999, biologica opinion, we aso andyzed the effects of continued (status quo)
operation of Bureau facilities upstream of Hells Canyon Dam on the Columbia River distinct population
segment of the bull trout (Salvelinus confluentus).

We and the Bureau will revigt the andlysis of effects of the FCRPS on the above species, including the
bull trout in that areg, if an dternative for operation of Bureau facilities upstream of Hells Canyon Dam
is selected that would alter the results of the analysis contained in our October 15, 1999, biologica
opinion.

Species Addressed in This Consultation
The attached biologicd opinion anayzes the effects of the larger action of the FCRPS on the bull trout

in areas downstream of Hells Canyon Dam and in the Upper Columbia River Basin. The opinion aso
andyzes the effects of FCRPS operations on listed Kootenai River white sturgeon.

We look forward to working in continued cooperation with the action agencies as you implement
FCRPS operations, dternative flood control and storage strategies, and the requirements of this
opinion.

Sincerdly,

Regiond Director
Attachments:
Biologica Opinion
Didribution Ligt
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BioLoacicaL OPINION
1. Introduction

The U.S. Fish and Wildlife Service (Service) has reviewed the biologica assessment (BA) and Nationd
Environmenta Policy Act (NEPA) documents dated December, 1999 submitted by the Bonneville
Power Adminigtration (BPA), Corps of Engineers (Corps), and the Bureau of Reclamation (Bureau)
(also referred to as action agencies) regarding operations of the Federd Columbia River Power System
(FCRPS). The action agencies request for formal consultation was received in December, 1999. This
document represents the Service s biologica opinion of the effects of the proposed action on two listed
fish species. the endangered Kootena River white sturgeon (Acipenser transmontanus); and the
threatened bull trout (Salvelinus confluentus).

Thisbiologica opinion is based on information provided in the documents noted above, numerous
telephone conversations, meetings and other sources of information. A complete adminigtrative record
of this conaultation is on file a the following Service offices: Upper Columbia Fish and Wildlife Office,
Spokane; Montana Field Office, Helena; Columbia River Fisheries Program Office, Vancouver; and
the Idaho Fishery Resource Office, Orofino.

2. Consultation History

Severa consultation documents (biologica opinions and conference opinions) regarding the FCRPS
operations have dready been issued by the Service. Species addressed through forma consultation
include: Kootenal River white sturgeon; Snake River snails, including, 1daho spring snall, Snake River
physa, Utah vavata snall, Bliss Rapids snall; and bald eagles. In addition, to date, the Service has dso
concurred with the action agencies determination that FCRPS operations were not likely to adversdy
affect gray wolf (Canis lupus), grizzly bear (Ursus arctos), peregrine falcon (Fal co peregrinus), or
any lisged plants. Sinceinitia consultations were completed, peregrine falcon has been de-listed by the
Service.

More specificdly, the following documents relate to FCRPS section 7 consultation:

November 22, 1993 - The Service issued its biologica opinion on the 1993 Salmon Fow
Augmentation from the Payette, Boise, and Upper Basin Reservoir Storage Snake River.

December 2, 1993 - Action agencies provided their Biologica Assessment (BA) of the effects of the
proposed 1994-1998 FCRPS operations.

Jduly 27, 1994 - The Service issued its biological opinion of the effects of the 1994-1998 FCRPS
operations on the Lake Roosevelt bald eagle population.



Jduly 27, 1994 - The Service issued its biologica opinion for Snake River snails, and conference opinion
for Kootena River white sturgeon on the effects of the FCRPS operations.

December 15, 1994 - the Corps, BPA, and the Bureau requested reinitiation of formal consultation on,
and submitted a supplemental BA of the effects of the FCRPS operations on threatened and
endangered species. At the time endangered and threatened species included: 1daho spring snall,
Snake River physa, Utah vavata snail, Bliss Rapids snail, and the Kootenal River white sturgeon.

March 1, 1995 - The Service issued its biologica opinion of the effects of the FCRPS on listed species.
Effects to bald eagles were addressed in that opinion. Since FCRPS operations will not change in such
away to substantialy dter the effects or conclusions of that opinion, bald eagles will not be considered
further in this current documen.

[Note: At this point, the Bureau requested that its operations upstream of Lower Granite Dam
be addressed separately from the rest of the FCRPS. This separation relates in part to the
portion of augmentation flows for sdlmon that originate from the area upsiream of Lower
Granite Dam |

April, 1998 - The Bureau submitted a consultation request and BA of the effects of Bureau Operations
and Maintenance in the Snake River Basin above, but not including, Lower Granite Reservoir.

June 17, 1999 - The three action agencies submitted a draft BA of the effects of FCRPS project
operations on bull trout and Kootenai River white sturgeon for Service review. The BA addressed
FCRPS project operations on the Columbia River and on the Snake River, downstream of and
including Lower Granite Dam.

August 20, 1999 - The Service' s Upper Columbia River Basin Office in Spokane, Washington
requested additiond information from the action agencies relating to the June 17, 1999 BA on FCRPS
project operations on the Columbia River and on the Snake River, downstream of and including Lower
Granite Dam.

October 15, 1999 - The Service issued a biologicd opinion of the effects of the Bureau Operations and
Maintenance in the Snake River Basin above, but not including, Lower Granite Reservoir on threstened
and endangered species. Since there are no changes proposed to these operations at thistime, this
opinion, with its andys's and requirements, will remain in effect. 1f changes to operations of Bureau
fecilitiesin this area are proposed, the Service and the Bureau will meet to discuss the need to reinitiate
consultetion.

December 15, 1999 - The Corps submitted additiona information in response to the Service's August
20, 1999 request.

February 2000 - The Corps and Bureau submitted additiona information relating to the Service's



August 20, 1999 request.

December 19, 2000 — The action agencies submitted a letter to the Service clarifying FCRPS
operations

Throughout the consultation period, numerous meetings and discussions were held between the Service
and the action agencies. The discussions led to agreement between the Service and the action agencies
on further modification of FCRPS operations to address adverse impacts and potentia take of listed
species, outlined in the December 19, 2000 |etter.

During the consultation, the Service participated in a series of meetings of state and Triba
representatives that began on February 2, 2000. The Service dso briefed representatives of the
Northwest Power Planning Council (NWPCC) and engaged in subsequent discussions with NWPPC
memebers. During those meetings, the representatives commented on technical eements of the
proposed action and the Service consultation approach. In addition, the effected states and tribes had
the opportunity to review and provide biologica input to the draft biologica opinion. The draft
document was provided to them on July 27, 2000. Comments were received by early October, 2000,
and were congdered in developing the find biologica opinion.

3. Description of the Proposed Action

The proposed action is the future operation and maintenance of the projects comprising the FCRPS,
This consultation will focus on the operation and maintenance of these FCRPS project facilities:
Bonneville, The Dales, John Day, and McNary Dams (Lower Columbia River facilities); Ice Harbor,
Lower Monumentd, Little Goose, Lower Granite, and Dworshak Dams (Lower Snake
River/Clearwater River facilities); Grand Coulee, Albeni Fdls, Libby, Hungry Horse and Chief Joseph
Dams, and Banks Lake Pump Storage (Upper Columbia River facilities).

The December, 1999 BA focused mainly on the facilities listed above. Other Columbia Basin Section
7 consultations have been addressed separatdly, including the Y akima River Basin, Willamette River
Basin, Umdtilla River Basin, and Snake River upstream of Lower Granite reservoir. Of these, only the
Biologica Opinion on the Snake River upstream of Lower Granite reservoir has been completed.
These consultations are not addressed further in this opinion.

The projects and affected action areas are located in Oregon, Washington, |daho, M ontana and
Canada. Asnoted in the June, 1999 BA, every year the regulation of the FCRPS is unique in the
details, but smilar in seasond characterigtics. The storage projects (Libby, Hungry Horse, Dworshak,
Grand Coulee and Albeni Fdls dams) draft in the winter and make pace available to capture spring
runoff so that flooding is minimized. The run-of-river projects (Chief Joseph, McNary, The Dalles,
Bonneville, Lower Granite, Lower Monumentd, Little Goose, and Ice Harbor dams) operate within a
amdl devation range by essentidly passing inflow. John Day Dam is somewhat of a hybrid, storing
water when necessary to limit flooding on the lower Columbia River, but mosily operating within a
limited elevation range like arun-of-river project. Winter snow beginsto melt in April, and Sorage
reservoirs begin to refill while attempting to meet downstream flow objectives established through
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consultation under the ESA.

Pest Biologicd Opinions from the Service for sturgeon, and from the NMFS for anadromous fish,
outlined various flow regimes and operationa guidelines necessary to avoid jeopardy to those species.
Reservoir operations are guided by recommendations of the Technical Management Team (TMT)
conssting of representatives from the federa operating agencies as well as other federd, Sate, and
triba fisheries experts. By mid-summer the storage reservoirsfill to their highest devations. The
dtorage reservoirs are then drafted again in July and August to meet summer fisheries objectivesin the
Snake and lower Columbia Rivers. In past years, operations for listed aquatic species were generdly
completed by September. Then the storage reservoirs again began seasond drafts to prepare for the
next flood season.

The proposed action is dso described in the draft FR/EIS. In brief, the draft FR/EIS, included by
reference in the December 1999 BA, includes four dternatives for the long term operation and
maintenance of FCRPS facilities. The FR/EIS describes proposed structura changes for only the four
lowest dams on the Snake River: Ice Harbor, Lower Monumentd, Little Goose and Lower Granite.
The focus is on anadromous fish passage, with only indirect reference to resident fish species. The
description of dternatives, “ Exigting Conditions’, “Maximum Trangport of Juvenile Sdmon”, and
“Magor System Improvements’ are Smilar in that these three dternatives include proposed
modifications addressed in the Nationd Marine Fisheries Service (NMFS) and Service's 1995 and
1998 biologica opinions concerning Kootenal River white sturgeon and threstened and endangered
anadromous fishes, respectively. Flow augmentation changes may have ramifications for operation of
the other FCRPS fecilities as well.

A fourth dternative described in the FCRPS, “Dam Breaching” or “Naturd River Drawdown” is
different from the other dternatives. The main fegture of this dternative isto reconfigure the earthen
embankments of the 4 lowest dams on the Snake River such that flows bypass the Ice Harbor, Lower
Monumentd, Little Goose, and Lower Granite dams. This opinion does not analyze the effects of this
action on liged species. If adecison is made to select this dternative, consultation will be conducted at
thet time.

Astheir names sugges, the three “ non-breaching” dternatives focus on different aspects of the existing
configuration, but in genera address different agpects of the same suite of features of structural
modifications for the four lowest dams on the Snake River: 1ce Harbor, Lower Monumentd, Little
Goose and Lower Granite; and potentid flow dterations that may occur throughout the Columbia
Basin. Elements of these dternatives are a combination of:

a) Structurd Modifications - each of the three aternatives includes severa modifications, such
as, End Bay Deflectors/Pier Extensons,

b) Operationd Elements - each of the three dternatives would address spill and flow
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augmentation, and trangport of juvenile samon; and

¢) Miscellaneous Elements - each of the three aternatives includes items such as recreation and
hatchery programs.

The three dternaives will be andyzed together in this biologica opinion because they have amilar
features and would have smilar effects on bull trout, and Kootenai River white sturgeon.

Through this consultation, numerous meetings and discussons have taken place between the action
agencies and the Service. In those discussions, further clarification of, and modification to, FCRPS
operations have taken place. As a consequence, on December 19, 2000, the action agencies sent a
letter to the Service clarifying those operations (Corps, 2000c). Those clarifications are discussed
under the specific facility descriptions below.

3.A. Upper Columbia River

Specific descriptions of individud projects and their proposed operations, as addressed later in this
document, are briefly provided in the following sections.

3.A.1 Hungry Horse Dam

Hungry Horse Dam power peaking and other power operations as described in the Biological
Assessment will be continued as they have been conducted in the past. The proposed action provides
ayear-round minimum flow from Hungry Horse Dam of 145 cfs, and does not incorporate ramping
rates to moderate rates of flow change, except as noted below for recreation purposes. Ramping rates
are gpplied to the action to dlow discharge change to be spanned over a 6 hour period as mitigation for
recreation uses. The proposed action would continue to augment mainstem FHathead River flows from
Hungry Horse Dam to provide aminimum flow of 3,500 cfs in the maingtem. These power operations
can occur year-round; when conducted monthly in 1999 (USGS gage records), they resulted in dam
discharges varying from 145 to 14,000 cfs. The action described in the Biologica Assessment would
alow these flow fluctuations (no ramping rates observed) on an unrestricted basis for power
production. The proposed action aso provides for the occurrence, primarily during the summer

season, of an estimated 20 to 40 “voltage gability events’ during which dam discharges may change
very quickly from 145 to 6,000 cfs or more, and then quickly return to the previous low flow. Any
proposed ramping rates may be violated during these “emergency” operations. Examples of the
extreme dam discharge changes and downstream river flow and gage height changes that have occurred
as aresult of such operations took place on August 10, 1997 and December 8, 1998. On August 10,
1997, Hungry Horse discharge rose from 145 cfsto 11,000 cfs, causing the downstream mainstem
Fathead River to change from 4,500 cfsto 14,500 cfs in about 6 hours, and resulting in a gage height
rise of 3% feet (USGS gage records). On December 8, 1998, Hungry Horse Dam discharge rose
from 2,000 cfs to 8,000 cfs, causing the downstream mainstem Hathead River to change from 3,500



cfsto 9,500 cfsin 3 hours, and resulting in agage height rise of 2% feet. A few hourslater, theflows
and gage height dropped to the previous level over a 3 hour span (USGS gage records).

Following the spring run-off event (May-June), the proposed action isto provide juvenile migration
augmentation water from Hungry Horse Reservoir for sdmon in the Lower Columbia River in late July
and August. Between these two higher water events in the mainstem Hathead River, there occurs a
period of severd months when releases from Hungry Horse Dam can be at low flow (initia proposed
action was for minimum flow of 145 cfs), depending on the water runoff forecas.

Since the proposed action was initidly described in the Biological Assessment, numerous meetings and
discussions have taken place between the action agencies and the Service. In those discussions, further
clarification of, and modification to, operations at Hungry Horse Dam have taken place. Asa
consequence, on December 19, 2000, the action agencies sent a letter to the Service clarifying those
operations (Corps, 2000c). Theletter isincluded as appendix A, and those operations are described
here.

In thelr |etter the action agencies make the following commitments:

VARQ Implementation:

The action agencies will implement VARQ a Hungry Horse starting in the water year that begins
October 1, 2000. If VARQ can not be implemented during thiswater year, the action agencies will re-
initiate consultation with the Service to determine necessary operations in the absence of VARQ.

Minimum Hows

The action agencies will adopt a diding scale for minimum flows in the South Fork of the Hathead and
in the maingtem Flathead Rivers, as measured at the Columbia Falls gage.

At Hungry Horse:

The minimum flow, measured at the USGS gauge below Hungry Horse Dam, will be determined
monthly starting with the January forecast, with fina flows based on the March find runoff forecast for
Hungry Horse Reservoir for the period of April 1 to August 31.

- April through August forecast is > 1,790 thousand acre feet (KAF) then the minimum flow is
900 cfs.

- April through August forecast is < 1,190 KAF then the minimum flow is 400 cfs.

- April through August forecast is between 1,190 and 1,790 KAF, then the minimum flow will



be linearly interpolated between 400 and 900 cfs.

- The minimum flow in the South Fork can be lowered to 145 cfs when the river reaches flood
dage at Columbia Fdls (13 fest).

At Columbia Falls:;

The minimum flow measured a the USGS gauge at Columbia Falswill be determined monthly starting
with the January forecast, with find flows based on the March fina runoff forecast for Hungry Horse
Reservoir for the period of April 1 to August 31.

- April through August Forecast is > 1,790 KAF then the minimum flow is 3,500 cfs.
- April through August Forecast is < 1,190 KAF then the minimum flow is 3,200 cfs.

- April through August Forecast is between 1,190 and 1,790 KAF, the minimum flow will be
linearly interpolated between 3,200 and 3,500 cfs.

The action agencies will work with the Service and National Marine Fisheries ServiceNMFS) to
reduce and minimize the second peak for sdmon operations. Reduction of the second peak can be
achieved by starting discharges of salmon augmentation water when flood control operations are
completed and setting releases so that flows at Columbia Fals follow amore normal recesson
hydrograph, and dl augmentation water is released by August 31.

Ramp Retes.

The action agencies will adopt the following ramp rates a Hungry Horse Dam:

Note: The recommended ramp rates will be followed except if the recommended ramp rate causes a
unit(s) to operate in the rough zone, a zone of chaotic flow in which al parts of aunit are subject to
increased vibration and cavitation that could result in premature wear or failure of the units. In this case
the project will utilize aramp rate which dlows dl units to operate outside the rough zone.  The action
agencies will provide additiona information to the Service describing operations outside the "rough
zone."

Note: The following daily flows (not averages) are restricted by the hourly rates shown in the following
tabes.

Table 1. Daily and hourly maximum ramp up rates for Hungry Horse Dam
(as measured by daily flows, not daily averages, restricted by hourly rates).



Ramp Up Rates- Hungry Horse Dam

Flow Range . Ramp Up Unit
(measured at Columbia Ramp Up Unit (Hourly max)
(Daily Max)

Falls)

3,500 - 6,000 cfs Limit ramp up 1,800 cfs per day 1,000 cfs/hour

> 6,000 - 8,000 cfs Limit ramp up 1,800 cfs per day 1,000 cfs’hour

> 8,000 - 10,000 cfs Limit ramp up 3,600 cfs per day 1,800 cfs/hour

> 10,000 cfs No limit 1,800 cfs/hour

Table 2. Daily and hourly maximum ramp down rates for Hungry Horse Dam
(as measured by daily flows, not daily averages, restricted by hourly rates).

Ramp Down Rates - Hungry Horse Dam
Flow Range . Ramp Down
(measured at Columbia Ramp ltl)ovvn unit Unit
Falls) (Daily max) (Hourly max)
3,500 - 6,000 cfs Limit ramp down to 600 cfs per day 600 cfs/hour
> 6,000 - 8,000 cfs Limit ramp down to 1,000 cfs per day 600 cfghour
> 8,000 - 12,000 cfs Limit ramp down to 2,000 cfs per day 1,000 cfs/hour
> 12,000 cfs Limit ramp down to 5,000 cfs per day 1,800 cfs'hour

Daily and hourly ramping rates may be exceeded during flood emergencies to protect health and public
safety and in association with power or tranamission emergencies.

Variances to ramping rates during years where runoff forecasting or storage shortfals occur, or
variances are necessary to provide augmentation water for other listed species, will be negotiated
through the TMT process. Thisis expected in only the lowest 20" percentile water years.

The feashility of these ramp rates will be explored through the agreed upon ramping rate studies, as
outlined below:

- The action agencies, in consultation with the Service, will develop and initiate a Site-specific
10-year ramping rate study beginning in 2001. The first two-year phase of the study (2001-
2002) will evauate the ramping rates described in thisletter and include specificaly an
assessment of the effectiveness of those ramping rates on improving some aspects of the
physical habitat for bull trout in the Flathead River downstream from Hungry Horse Dam. The
firgt phase of the study will dso document and quantify selected biologicd parametersin the
affected areq, for example the benthic macroinvertebrate food base of bull trout prey, in the
Hathead River downstream from Hungry Horse Dam, to establish abiologica basdine. The
action agencieswill provide information to the Service annualy summarizing the previous year's
ramping rate operation. Within sx months following completion of the first phase of the study,
the action agencies will submit to the Service areport with andys's and recommendetions. If



the scientific andysis of the first phase of the study suggests that ramping rates other than those
described in this letter should be investigated, the action agencies will submit proposed revisons
in ramping rates to the Service for gpprova to evauate for effectiveness in improving physica
habitat for bull trout.

- The second phase of the 10-year study beginning in 2003 will focus on the biologica
response in the affected river zone to the ramping rates described in thisletter. The second
phase of the study will document and quantify selected biological parameters and compare
them to the biological basdline established in the first phase of the study. If revised ramping
rates are investigated, the second phase of the study will include an assessment of the
effectiveness of those ramping rates on improving agpects of physica habitat for bull trout in the
South Fork Flathead River downstream from Hungry Horse Dam. In either case, the biological
response to ramping rates will be quantified and documented. At the end of the 10-year
ramping rate study, the action agencies will submit to the Service a report with andysis and
recommendations, incorporating the results of the biologica response phase of the study and
the effects of various ramping rates on the physica habitat of bull trout. The action agencies will
operate consstent with the ramping rates described in this | etter, or asthey may be revised
through agreement with the Service.

Emergency Situations:

To ensure the reliability of power supply and transmission service, the annua plans will be provided
which will dlow power system operators limited exceptions to providing the flow, saill, and project
operations measures specified in this proposa. An emergency may be declared by the power system
operators when a circumstance exigts that threatens firm loads or voltage and transmission stability.
Communication and response to emergency situations will be handled in accordance with the
September 22, 2000, “Protocols for Emergency Operations in Response to Generation or
Transmission Emergencies’ or asrevised. In the event that Federa project operators or the Regiona
Forum congder the power emergency to be of either exceptionad magnitude or extended duration, the
emergency may be eevated by one of these entities to the regiond agency executives directors, for
discusson and consideration of appropriate actions. Curtailing fish and wildlife operations should be
viewed as alast resort action and should not be used in lieu of maintaining an adequate and reliable
power system. |If curtailments to fish and wildlife operations exceed this standard, the power system
should be reevaluated and upgraded to the extent needed to meet the standard.

It should be understood that the emergency concept includes taking actions to prevent redization of
pending emergency Stuations. Interruptions or adjustments in water management actions may aso
occur due to unforeseeable flood control of or other emergencies. The action agencies would view
these actions smilarly to the power emergencies as noted above and respond accordingly.

Transmission Stability a Hungry Horse:



By February 1, 2002, and February 1, 2003, the BPA will submit to Service an annua report
describing the frequency and duration of flow changes at Hungry Horse Dam needed to provide voltage
dability.

The action agencies, in consultation with the Service, will develop a study investigating the costs and
feashility of options that will preclude the use of Hungry Horse Dam, as currently proposed, to ensure
voltage stability to the Hathead Valey. The study would consider, among other options, construction
of an additiond transmission ling(s), aswell as consderation of whether the presence of are-regulaion
dam downstream from Hungry Horse would affect voltage stability in the FHathead Vdley.

The action agencies will complete these studies on transmission stability, except for congderation of the
re-regulation dam, within three years after the fina Service BO. The action agencies will initiate a
feasbility study of the re-regulation dam if the studies show that are-regulation dam is necessary, and if
Congress appropriates funds for this purpose. In the latter case, afeashility report with
recommendations will be completed within four years of study initiation.

3.A.2 Libby Dam

The proposed action as described in the Biologica Assessment and supplementa information
(December 1999, April 2000) is to continue power and flood control operations as they have occurred
in the past. The current proposd includes operationa guiddines for a 4,000 cubic feet per second (cfs)
minimum flow from Libby Dam, and exigting ramping rate congraints as documented in the Operating
Manud. In brief, the Biological Assessment criticaly proposed current operations for dl projects
except Libby. The Biologica Assessment proposed new ramping redtrictions for Libby dam as
summarized in Table 3.

Table 3. Proposed ramping redtrictions for Libby Dam (from Biologica Assessment).

Prewou;tlizy(/)xverage Daily Ramping Rate UP Daily Tga(;n\}\)/mg Rate
April: 1 foot/hour
15.000 cfS or more No more than 6 feet/24 hour L&esq of: a5,000 cfs
' May —Aug: 1 foot/hour reduction or 12,000 cfs outflow
No more than 4 feet/24 hour
Lesser of: 23,000 cfs
10,000 - 15000 cfs reduction or 9,000 cfs outflow
Below 10,000 cfs 1,000 cfs reduction
Hourly Changes. Either up or down, no more than a 1 foot tailwater change per hour
April-August: No daily power pesking. If day average outflow is above 10,000 cfs, weekly shaping
isalowed

These operations permit rapid fluctuations in dam discharge that frequently result in daily fluctuaionsin
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river discharge between 4,000 and 20,000 cfs (Hauer and Stanford, 1997). An example of dlowable
dam discharges under the proposed action was provided by hourly outflow data for the Libby Project
(Henriksen, 1999, pers. comm.). That data showed, during one day of winter pesking operation in
1998, river flows changed from 4,000 to 26,000 cfsin a4 hour period, followed 12 hours later by a
flow decrease from 26,000 to 10,000 cfsin a3 hour period. The proposed action would alow such
events to occur at afrequency of from 4 to 20 days per winter period at Libby Dam. The proposed
action aso provides for the occurrence of an estimated 20 to 40 “transmission rdliability Stuations’
during which dam discharges may change quickly from 4,000 cfs to much higher flows (26,000 cfs),
and then quickly return to the previous low flow (no ramping rates would be required during these
events).

The proposed action provides spawning augmentation flows for Kootenai River white surgeon in the
Kootena River from Koocanusa Reservair in June of mogt years, and provides juvenile migration
augmentation water for salmon in the Lower Columbia River in late July and August. Between these
two higher water augmentation events there occurs a period (of about a month) when releases from
Libby Dam will be at low flow. The proposed action designates a minimum flow of 4,000 cfs.

Since the proposed action was initidly described in the Biological Assessment, numerous meetings and

discussions have taken place between the action agencies and the Service. In those discussions, further
clarification of, and modification to, operations at Libby Dam have taken place. Asa consequence, on
December 19, 2000, the action agencies sent a letter to the Service clarifying those operations (Corps,

2000c). Theletter isincluded as appendix A, and those operations are described here.

In ther |etter the action agencies make the following commitments:

Additional Flow Capacity for Sturgeon

1. The action agencies will, in consultation with the Service, conduct a spill test by July 2001,
which will be desgned to evauate dissolved gas concentrations and mixing downstream from
Libby Dam. The action agencies will evauate spillway maintenance needs associated with
spilling water more frequently than under operations of the past 15 years. The action agencies
will determine the channel capacity downstream from Libby Dam. The action agencies will
submit the results of the spill test, spillway evauation and channd capacity study with
recommendations for any changes to the Service by December 30, 2001. These
recommendations may include specific ideas concerning aforma planning study, if gppropriate.

2. By 2002, the action agencies will implement any recommendation of the spill test, spillway
evauation and channel capacity study. If 5,000 cfs cannot be routinely passed over the
spillway without water quaity impacts, and if channel cagpacity dlows for it, BPA will fund the
Corpsto prepare areport on aternatives to increase the capacity of releases from Libby for
gurgeon flows. Alternatives for congderation include modifications to the spillway and
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ingtdlation of an additiond turbine a Libby Dam to increase probability of storage for sturgeon
augmentation flows and reduce the risk of spill and harm through dissolved gas supersaturation
to bull trout. The report will be completed by 2003 and include appropriate NEPA
documentation. If the findings of the report recommended additiona action, the action agencies
will seek funding utilizing the report as the justification for such action, with an implementation
god of spring 2004 or as soon as possible thereafter. By spring 2007, the action agencies will
seek means and provide an additiona 5,000 cfs of release capacity at Libby Dam. If either of
the two 5,000 cfsincreased release incrementsis determined to be achievable, the action
agencieswill reinitiate consultation with the Service,

3. Following implementation of the proposed action recommendations identified above in
paragraph b., the action agencies will seek funding to conduct biologica studies, in consultation
with the Service, to determine the effectiveness of the additiond flow capacity in improving
conditions for sturgeon and in protecting resdent bull trout downstream from the dam from
potentidly harmful effects of dissolved gas supersaturation.

VARQ Implementation:

The action agencies will complete gppropriate NEPA compliance and coordination with Canadato
implement VARQ at Libby as soon as possible but no later than October 2002. 1f VARQ is not
implemented until October 2002, the action agencies will reinitiate consultation with the Service to
determine necessary operations in absence of VARQ. By February 2001, the Corps will develop a
schedule to complete all disclosures, NEPA compliance, and Canadian coordination necessary to
implement VARQ flood control at Libby.

Minimum Hows

The action agencies will adopt the following minimum flows from Libby Dam (measured a USGS
Gauge on the Kootena River below Libby Dam):

- Y ear-round ingtantaneous minimum flow of 4,000 cfs (already in the proposed action).

- Minimum flows between white sturgeon flows and sdmon augmentation flows are shown in
Table 4 using traditiond flood control a Libby, and in Table 5 using VARQ flood control at

Libby.

- The action agencies will work with the Service and Nationd Marine Fisheries Service
(NMFS) to reduce and minimize the second peak for sdlmon operations.

Ramp Rates:
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The action agencies will adopt the following ramp rates a Libby Dam:

Note: The recommended ramp rates will be followed except if the recommended ramp rate causes a
unit(s) to operate in the rough zone, a zone of chaotic flow in which al parts of aunit are subject to
increased vibration and cavitation that could result in premature wear or failure of the units. In this case
the project will utilize aramp rate which dlows dl units to operate outside the rough zone.  The action
agencies will provide additiona information to the Service describing operations outside the "rough
zone."

Note: The following are daily flow changes (not averages) and are restricted by the hourly rates shown
in the fallowing tables.

Table 4. Dally and hourly maximum ramp up rates for Libby Dam
(as measured by daily flows, not daily averages, restricted by hourly rates).

Ramp Up Rates - Libby Dam
. Ramp Up Ramp Up
Flow Range R&r)napj)I U%g:;t (Hourly max) (Hourly max)
y 10ct—30Apr | 1May —30 Sep

) Limit ramp up to one unit per

4,000 - 6,000 cfs day (approx 5,000 cfs per day) 2,000 cfg/hr 1,000 cfghr
) Limit ramp up to one unit per

6,000 - 9,000 cfs day (approx 5,000 cfs per day) 2,000 cfg/hr 1,000 cfghr
] Limit ramp up to one unit per

> 9,000 - 17,000 cfs day (approx 10,000 cfs per day) 3,500 cfg/hr 2,000 cfg/hr

> 17,000 cfs No limit 7,000 cfs/hr 3,500 cfs/hr

Table 5. Daily and hourly maximum ramp down rates for Libby Dam
(as measured by daily flows, not daily averages, restricted by hourly rates).

Ramp Down Rates - Libby Dam
. Ramp Down
Flow Range Ramp_Down unit Ramp Down (Hourly max)
(Daily Max) (Hourly max) 1 May —30 Sep
10ct —30 Apr Y
4,000 - 6,000 cfs ;;;“'t famp down to 500 cfs per 500 cfthr 500 cfthr
>6,000- 9,000 cfs | LIMitramp downto 1,000 cfs 500 cfsthr 500 cfsihr
per day
> 9,000 - 17,000 cfs ;;':‘ga;a“p downto 2000 fs 1,000 cfghr 1,000 cfsthr
> 17,000 cfs Limit ramp down to one unit per 5,000 cfghr 3,500 cfghr
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. Ramp Down
Flow Range Ramp_Down unit Ramp Down (Hourly max)
(Daily Max) (Hourly max) 1 May —30 Sep
1 0ct —30 Apr y
day (approx 5,000 cfs per day)

Daily and hourly ramping rates may be exceeded during flood emergencies to protect health and public
safety and in association with power or tranamission emergencies.

Variances to ramping rates during years where runoff forecasting or shortage shortfalls occur, or
variances are necessary to provide augmentation water for other listed species, will be negotiated
through the TMT process. Thisis expected in only the lowest 20" percentile water years.

The feasibility of these ramp rates will be explored through the agreed upon ramping rate studies.

- The action agencies, in consultation with the Service, will develop and initiate a Site-specific
10-year ramping rate study beginning in 2001. The first two-year phase of the study (2001-
2002) will evauate the ramping rates described in thisletter and include specificaly an
assessment of the effectiveness of those ramping rates on improving some aspects of the
physica habitat for bull trout in the Kootenai River downstream from Libby Dam. The first
phase of the study will dso document and quantify sdlected biological parametersin the
affected areq, for example the benthic macroinvertebrate food base of bull trout prey, in the
Kootena River downstream from Libby Dam, to establish abiologicd basdine. The action
agencies will provide information to the Service annualy summarizing the previous year's
ramping rate operation. Within sx months following completion of the first phase of the study,
the action agencies will submit to the Service areport with andys's and recommendetions. If
the scientific andlysis of the first phase of the study suggests that ramping rates other than those
described in this letter should be investigated, the action agencies will submit proposed revisons
in ramping rates to the Service for gpprovd to evauate for effectivenessin improving physica
habitat for bull trout.

- The second phase of the 10-year study beginning in 2003 will focus on the biologica
response in the affected river zone to the ramping rates described in thisletter. The second
phase of the study will document and quantify selected biological parameters and compare
them to the biologicad basdine established in the first phase of the sudy. If revised ramping
rates are investigated, the second phase of the study will include an assessment of the
effectiveness of those ramping rates on improving agpects of physicd habitat for bull trout in the
Kootenal River downstream from Libby Dam. In ether case, the biologica response to
ramping rates will be quantified and documented. At the end of the 10-year ramping rate study,
the action agencies will submit to the Service areport with analysis and recommendations,
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incorporating the results of the biological response phase of the study and the effects of various
ramping rates on the physica habitat of bull trout. The action agencies will operate consstent
with the ramping rates described in this I etter, or as they may be revised through agreement with
the Service.

Flows to Moderate |mpacts to Sturgeon

The action agencies will store and supply, a a minimum, water volumes based upon awater availability
or “tiered” approach as defined in the table below. Thiswater is available for usein May and June, and
ismeasured as avolume out of Libby Dam above minimum flow of 4,000 cfs. Accounting of these
totd tiered volumes will begin when the Service determines benefits to conservation of sturgeon are
mogt likely to occur. Thiswill generdly occur between mid-May and mid-June. Use of thiswater is
subject to the usud congraints of flood control (at this point, flood stage is 1764 ft. mean sealevd at
Bonners Ferry, Idaho) and water quadity, specificaly dissolved gas supersaturation. These flows
assume minimum flow for bull trout in July: 6000 cfsintier 1, 7000 cfsin tier 2, 8000 cfsintier 3and
9000 cfsintiers4, 5 and 6. These tiers were developed assuming traditiona flood control rule curves
areused at Libby. Actud flow releases would be shaped based on seasond requests from the Service
and coordination with the Technical Management Team.

Table 6. “Tiered” volumes of water for surgeon flow enhancement to be provided from Libby Dam
according to the April - August volume runoff forecast at Libby. Actud flow releases would be shaped
according to seasond requests from the Service and in-season management of water actudly available,

Forecast runoff Sturgeon flow volume (maf) bgwgg;s;;fwa; q
Volume (maf*) at Libby | from Libby Dam on May-June
salmon flows

0.00 < forecast < 4.80 Sturgeon flows not requested 6 kcfs
4.80 < forecast < 6.00 0.4 7 kcfs
6.00 < forecast < 6.70 0.5 8 kcfs
6.70 < forecast < 8.10 0.7 9 kcfs
8.10 < forecast < 8.90 1.2 9 kcfs
8.90 < forecast 16 9 kcfs

*maf = million acre-feet

When VARQ or smilar flood contral rule curves are implemented at Libby Dam, the volume of water
from Libby Dam can be increased in severd tiers. The following volumes are used for modding
purposes. Find volumeswill be based on further studies and NEPA compliance for implementing
VARQ & Libby.

Table7. VARQ “tiered’ volumes of water for sturgeon flow enhancement to be provided from Libby
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Dam according to the April - August volume runoff forecast a Libby. Actud flow reeaseswould be
shaped according to seasona requests from the Service and in-season management of water actualy
avaladle.

Forecast runoff Volume Sturgeon flow volume (maf) Min bull trout flows
. . between sturgeon and
(maf*) at Libby from Libby Dam
salmon flows
0.00 < forecast < 4.80 Sturgeon flows not requested 6 kcfs
4.80 < forecast < 6.00 0.8 7 kcfs
6.00 < forecast < 6.70 1.0 8 kcfs
6.70 < forecast < 8.10 12 9 kcfs
8.10 < forecast < 8.90 1.2 9kcfs
8.90 < forecast 1.6 9 kcfs

*maf = million acre fect

Annua Operating Plan

The action agencies, coordinating with NMFS and the Service, will annually develop 1- and 5-year
plans to implement the measures described in their proposed action.

The NMFS opinion on FCRPS operations and configuration cals for the action agenciesto annuadly
develop 1- and 5-year plans to implement the various measures described in that opinion. The plans
will cover dl operations for the FCRPS, including those affecting species of concern to the Service.
Consequently, they will encompass the proposed action described in this Service opinion, and the
action agencies will submit their plansto the Service aswell asto NMFS.

As expressed in the NMFS opinion, the 1-year plan will describe measuresthat will be funded or
carried out during the coming fiscal year. Thefirst 1-year plan will be completed by September 1,
2001, and annuadlly thereafter on a date agreed upon by the action agencies, NMFS, and the Service.
The plan will include awater management plan for FCRPS operation. 1d. at 9-29.

The Service will review the 1-year plan for conastency with the Service opinion, and issue afinding as
to whether the plan is adequate to provide consstency.

Emergency Actions:

To ensure the riability of power supply and transmisson service, the annud planswill dlow power
system operators limited exceptions to providing the flow, spill, and project operations measures
gpecified in this proposa. An emergency may be declared by the power system operators when a
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circumstance exigts that threstens firm loads or voltage and transmission stability. Communication and
response to emergency situations will be handled in accordance with the September 22, 2000,
“Protocols for Emergency Operationsin Response to Generation or Transmission Emergencies’ or as
revised. Inthe event that Federa project operators or the Regiona Forum consider the power
emergency to be of either exceptional magnitude or extended duration, the emergency may be eevated
by one of these entities to the regiona agency executives directors, for discusson and consideration of
gopropriate actions. Curtailing fish and wildlife operations should be viewed as alast resort action and
should not be used in lieu of maintaining an adequate and rdliable power system. If curtailmentsto fish
and wildlife operations exceed this stlandard, the power system should be reevauated and upgraded to
the extent needed to meet the standard.

It should be understood that the emergency concept includes taking actions to prevent redization of
pending emergency Stuations. Interruptions or adjustments in water management actions may adso
occur due to unforeseeable flood control of or other emergencies. The action agencies would view
these actions smilarly to the power emergencies as noted above and respond accordingly.

Transmisson sahility & Libby:

By February 1, 2002, and February 1, 2003, the BPA will submit to Service an annua report
describing the frequency and duration of flow changes a Hungry Horse and Libby Dams needed to
provide voltage stability.

The action agencies will conduct the following sudies:

The action agencies, in consultation with the Service, will develop a study investigating the costs and
feashility of optionsthat will preclude the use of Libby Dam, as currently proposed, to ensure voltage
and transmisson gability, including consderation of additiona transmission ling(s) and other technica or
operationa options.

The action agencies will complete these studies on transmission within three years after the find Service
BO.

3.A.3. Lower Columbia and Lower Snake/Clearwater Rivers

Operations for these facilities have been afocus of the NMFS Opinion. In generd, the FCRPS will be
operated to meet flow objectives identified for Snake River salmon stocks, and Snake and Columbia
River gedhead stocks. Operations include flow measures, fish trangportation, reservoir operations,
structura configurations and predator control actions to enhance juvenile anadromous fish passage
aurviva. Additiondly, exigting actions for improvement of adult anadromous passage survivd are
described. Measures to address other listed fish species which may occur in those areas, such as bulll
trout, are not specificaly included in the proposed action. However, in many cases, measures for
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anadromous fish may also address factors of concern for bull trout in these aress.

More specificdly, the action agencies recommend that mainstem flow operations be based on the
reasonable and prudent dternative contained in NMFS 1995 biologica opinion on FCRPS operations
as supplemented by the NMFS 1998 opinion. For Snake River sdmon and steelhead, the seasond
average flow objectives would range from 80 to 100 thousand cubic feet per second (kcfs) during
gpring (April 2 to June 20) and 50 to 55 kcfs during summer (June 21 to August 31) a Lower Granite
Dam. Fow objectivesin the lower Columbia River, as measured a McNary Dam, would range from
220 to 260 kcfs during spring (April 20 to June 30) and 200 kcfs during summer (July to August 31).
The flow objectives in any given year would be determined using adiding scale based on forecasted
runoff, as specified in the 1995 opinion. To benefit Upper Columbia River steelheed, in the mid-
Columbia reach, the 1998 NMFS supplemental Opinion set a further spring flow objective of 135 kesf
(April 10 to June 30) at Priest Rapids Dam.

System operators will contine to confer with NMFES, the Service and regiond fisheries managersto
determine how to best manage in-season conditions relative to the seasona average flow objectives.
Flow management would continue to emphasize refill of headwater storage projects by June 30 in the
Snake River basin, and by the end of the July 4 wekend in the Columbia River basin each year (or as
soon as possible after July 4 at Libby), athough that priority would remain subject to in-season
consderations. Reservoir drafts would be limited to 80 feet a Dworshak (elevation 1,520 feet), 10
feet at Grand Coulee (elevation 1,280 feet), 20 feet at Hungry Horse (elevation 3,540 feet) and 20 feet
at Libby (elevation 2,459 feet).

For fal chinook and chum salmon spawning below Bonneville Dam, the FCRPS would be operated to
use storage to augment naturd flows, in an attempt to provide aflow level of 125 kcfs during early
November through early April while maintaining the NMFS 1995 biologica opinion requirement for
storage projects to be at their upper (flood control) rule curve devation on April 10 of each year.

4. Environmental Basdline

This sectionisan andysis of the effects of past and ongoing human and naturd factors leading to the
current status of the species, their habitat, and ecosystem within the action area. The environmental
basdine includes the effects of the past operation of the project, but does not include the effects of the
action under review in this consultation. The effects of the proposed action itself are considered in
sections 6 and 7 of this opinion.

The Columbia River Basin is 259,000 square milesin size and occurs in Washington, Oregon, Idaho,
Montana, Wyoming, Utah, Nevada, and Canada. About two-thirds of the land in the Columbia River
Basinis publicly owned. Public landsin the Columbia River Basn are managed by Federd agencies,
gate and loca governments, and Indian tribes. Federa lands, including Indian reservations under
Federd and tribd jurisdiction, account for gpproximately 55 percent of the total land area. These lands
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include nationd forests, Nationd Park System lands, Bureau of Land Management (BLM)-managed
resource lands, nationd wildlife refuges, and Federa reservations used for military or related purposes
(Quigley and Arbelbide, 1997).

Many land and water uses occur in the Columbia River Basin, and are directly related to the FCRPS
including: 7.3 million acres of irrigated areas; recreetion, such as float boating, hunting, and sport fishing;
commercid fishing on the Columbia River (accounting for roughly $15,200,000 gross annua vaue from
1986-1990); municipa water use; flood control; navigation; power generation from hydroelectric
fadilities; manufacturing; livestock grazing; mining; and timber extraction (Corps, 1995). At least 2,103
dams occur within the U.S. portion of the Columbia River Basin (Quigley and Arbelbide, 1997).

Water qudity in the Basin has been impaired by many land and water uses. The Environmenta
Protection Agency (EPA) reports that of 266,257 miles of catalogued streams within the Interior
Columbia Basin Ecosystem Management Project (ICBEMP, addresses dl the BLM and Forest
Sarvice (FS) lands in the interior Columbia River Basin), 26,266 miles (roughly 10 percent) are
classfied asimpaired (USDA, 1996). These figures describe only stream miles on BLM and FS lands.
Effects of agriculture and urbanization are not completely included in those figures. If streams through
land in agricultural and urban areas were added to the totals, the proportion of impaired miles would
likely increase.

The ICBEMP dassfied lands in the Columbia Basin (regardiess of ownership) in terms of ecologica
integrity -- the wholeness and resiliency of ecosystem processes and parts including species. ICBEMP
found that 60% of the Basin had low, 24% had medium, and 16% of the Basin had high ecologica
integrity (Quigley and Arbelbide, 1997).

Due to changes in habitat and intentiona or unintentiond introductions, the species now living in the
Columbia River Basin include many non-natives. For instance, of the 143 fish species, subspecies and
races reported within the Basin, 55 were introduced (Quigley and Arbelbide, 1997). Federa and non-
federd hydropower development has resulted in the conversion of riverine habitats to lake habitats.
Hydropower development, water withdrawals (e.g., irrigation, industrial and municipa use), and other
land use practices (e.g., urbanization and encroachment, logging, agriculture, grazing) have increased
summer water temperatures, making conditions more suitable for species such as warm water
centrachids not native to the Basin. Similarly, deep water inundated areas may not provide high qudity
habitats to native species that evolved with pre-dam riverine habitats.

The rest of thisbiologica opinion is organized by three geographic areas corresponding to defined river
reaches:

a) Upper Columbia River - the Columbia River upstream of the confluence of the Columbia
and Snake Rivers,
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b) Lower Columbia River - the Columbia River downstream of the confluence of the Columbia
and Snake Riversto its mouth;

c) Lower Snake River/Clearwater River - the Clearwater River, and the Snake River from the
mouth upstream to the full extent of the Lower Granite Reservoir/confluence of the Snake and
Clearwater Rivers.

Below, the three reaches are described with primary focus on river and riparian habitats, the areas
most affected by the proposed action.

4.A. Upper Columbia River

Riparian zones along the Kootenai and FHathead Rivers are generaly deciduous shrub and trees, with
black cottonwood being the dominant tree species. Koocanusa and Hungry Horse Reservoirs do not
have substantia riparian or backwater zones due to the power production and water management
operations that dter water levels. Vegetation surrounding Lake Pend Oreille is mainly ponderosa pine
communities with some areas of emergent wetlands and deciduous riparian vegetation. Lake Roosevelt
riparian habitat occurs adjacent to smdl tributary streams and springs and dong accumulations of Slt.

L ake Roosevelt does not harbor vast wetland areas. Wetlands that are present are mainly at the north
end of the reservoir and are dominated by reed canary grass. Downstream of Grand Coulee Dam the
Columbia River mainly lacks riparian vegetation, and instead shrub steppe, steppe, and ponderosa pine
habitat types are generally adjacent to the River (Corps, 1995).

Lake Pend Orellle higtorically supported migratory bull trout which spawned in tributaries to the Clark
Fork and Pend Oreillerivers, both above and below Lake Pend Orellle. Based on harvest records,
this population abruptly declined by about 75 percent in the mid 1950's (Pratt and Huston, 1993),
following congtruction of passage barriers at Albeni Falls and Cabinet Gorge Dams. Some of the
tributaries below Albeni Fals Dam historicaly used for spawning and rearing have been degraded
through various land use practices. Passage is aso limited by Box Canyon Dam.

4B. Lower Columbia River

The Lower Columbia River has severa mgor tributaries, the Willamette, Deschutes, John Day, Lewis,
Sandy, Hood, Klickitat, and UmétillaRivers. Theland isin amix of ownership and land usesincluding
cash-crop and row-crop agriculture, forest product production, manufacturing, urban aress, and
recreation. Roughly 3,159 acres of riparian vegetation are comprised of shrub, hardwood, and herbs,
and are frequently adjacent to backwater areas of the Lower Columbia River. Long Stretches of
shallow-water and wetland areas occur along the Lower Columbia. Backwater areas are present in
many areas, and are most frequent in the John Day project area, and least frequent upstream of
McNary Dam. Eighty percent of the wetlandsin the Lower Columbia River occur just upstream of
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John Day, and are present in lowest dengty near Bonneville Dam (Corps, 1995).
4.C. Lower Snake/Clearwater Rivers

Mgor tributaries to the free flowing section of the Snake River below Hells Canyon Dam that support
bull trout subpopulations include Asotin Creek, and the Grande Ronde, Imnaha, Sdmon and
Clearwater rivers. Below Lower Granite Reservoir, the Tucannon River isthe primary Snake River
tributary that supports a bull trout subpopulation. The Lower Snake River corridor downstream of the
mouth of the Clearwater River ismainly in private ownership. The only public landsin the immediate
river vicinity are administered by the USCOE and isolated parcels owned by the State of Washington.
The four Lower Snake River reservoirs generdly fill the width of the steep-sided canyon, leaving
relatively little flat land for cultivation adjacent to the reservoirs. Grasdand range is the predominant
land cover along the gpproximate 140-mile-long river corridor. Some relatively small and isolated crop
land areas occur on the valley floor and river terraces, particularly toward the western end of the river
corridor. Approximately 37,000 acres adjacent to |ce Harbor Reservoir areirrigated. The
Lewiston-Clarkston area has a significant concentration of urban land uses at the eastern end of the
corridor, including resdentid, industria, and commercia uses. |solated pockets of urban uses are
located in smdl communities, including Almota, Riparia, and Windust. Unlike many reeches of the
Columbia-Snake River System, much of the Lower Snake River is not paraleled by highways (Corps,
1999). The steep shorelines near the present-day normal water level preclude establishment of riparian
vegetation. Railroad embankments occupy areas that otherwise might have been suitable for riparian
vegetation. On the Clearwater River, reservoir fluctuations due to flood control and power pesking
operations of Dworshak Dam have interfered with establishment of riparian vegetation. Red dder
occurs near the reservoir, especialy in association with tributary mouths.

5. Status of the Species and Critical Habitat

No species listed by the Service as threatened or endangered within the action area and addressed by
this biologica opinion have formaly designated critical habitat, and therefore none are andyzed.

5A. Bull Trout (Salvelinus confluentus) (threatened)

The Sarvice initidly listed the bull trout as five ditinct population segments (DPS) within the
conterminous United States (USFWS, 1999; USFWS, 1998). Bull trout of the Columbia River DPS
occur within the action area. In the November 1999 listing decision, the Service recognized the bull
trout as a single, co-terminous populaion. However, the DPS delinestion may Hill be considered in
section 7 analyses.

Bull trout, achar in the sdmon family, were commonly known as Dally Varden until recognized asa

separate species by the American Fisheries Society in 1980. Char are distinguished from trout and
samon by the absence of teeth in the roof of the mouth, presence of light colored spots, smal scales
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and differencesin the structure of their skeleton. The bull trout (Salvelinus confluentus) was first
described by Girard in 1856 from a specimen collected on the Lower Columbia River.

Bull trout reach sexua maturity at between three and five years of age. They spawn in gravel and
cobble pocketsin streams during late summer and early fdl, generdly after water temperatures drop
below 9° C (48 °F). Spawning areas are often associated with springs or areas where stream flow is
influenced by cold ground water. Bull trout eggs require along incubation period compared to trout and
sdmon. In generd eggs hatch before the end of January with emergence occurring in late spring. Fry
and juvenile fish are srongly associated with the stream bottom and are often found at or near it. Bull
trout commonly live to be about 12 years old.

Bull trout are known to exhibit two life-history forms or strategies. resident and migratory. Resident bull
trout complete thair entire life cycle in the tributary (or nearby) streams in which they spawn and reer.
Migratory bull trout spawn in tributary streams where juvenile fish rear from one to four years before
migrating to elther alake (adfluvid), ariver (fluvid), or in certain coastal areasto st weater
(anadromous) where they grow to maturity. These diverse life histories are important to the stability
and viahility of bull trout populations (Rieman and Mclntyre, 1993). Growth of resident fish is generdly
much dower than migratory fish and resdent fish tend to be smdler and lessfecund a maturity.

5.A.1. Bull Trout Status and Digtribution within the Columbia River DPS

The Service recognizes 141 subpopulations in the Columbia River Basin within Montana, Idaho,
Oregon, and Washington, with additiona populationsin British Columbia (USFWS, 1998). The area
covered by the Columbia River population segment includes the entire Columbia River and deven of its
tributaries, excluding the isolated bull trout populations found in the Jarbidge River in Nevada.
Generdly, known bull trout populations in the entire Columbia River population segment are declining.
Presently bull trout in the Columbia basin occupy about 45 percent of their estimated historic range
(Quigley and Arbelbide, 1997). Of the 141 subpopulations identified at the time of ligting, 75 are at
risk of naturd extirpation through physicd isolaion. Many of the remaining bull trout occur as isolated
subpopulations in headwater tributaries, or tributaries with migratory life historieslost or restricted.

Few bull trout subpopulations are consdered "strong" in terms of relative abundance and subpopulation
gability. Those few remaining strongholds are generdly associated with large areas of contiguous
habitats such as portions of the Snake River basin in Centrd 1daho, and the Blue Mountainsin
Washington and Oregon. In Montana, bull trout are considered stable in the South Fork Flathead
River and Hungry Horse Reservoir, and increasing in the Swan River and Swan Lake (Deleray et d.
1999).

Biologica condraintsinherent to the pecies include reproductive potentiad, existing genetic diversity
within the population, and behaviord attributes (PBTTAT, 1998). Reproductive potentia can be
influenced by factors which sdlect for fish Sze, and factors which increase mortdity on juvenile and sub-
adult fish can influence reproductive potential. Genetic diversity can be influenced by introductions of
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nonnative fish into populations, shrinking population sze, and fragmentation of populations through
migration barriers. Behaviora changes can occur through sdective breeding in a hatchery environment
or introductions of new genetic materia. Maintaining bull trout populations with genetic materid whichis
adapted to locd conditions, and with population sizes large enough that afull range of genetic materid is
retained (providing a grester probability of a population withstanding environmenta changes or
disturbances), increases the likelihood of a population persgting through time. Temporary behaviord
changes may result from stress brought on through competition or other factors, the genetic integrity of
a population can determine how well the population responds to stress.

Reproductive potentid of abull trout population can be significantly impacted by hybridization with
brook trout (PBTTAT, 1998). Competition for spawning areas with other species can directly reduce
reproductive success, if competition resultsin another species disturbing bull trout redds in the process
of excavating their own (redd superimposition). Competition for food or habitat which isin limited
supply, or predation can dso impair fitness of bull trout populations by reducing surviva to spawning
age.

Because the bull trout populations in the Columbia River digtinct population segment have been isolated
and fragmented, conservation activities will be necessary to improve the connectivity between
populations, and to restore habitat in population strongholds. Connectivity should be enhanced
between strongholds and spawning/rearing reaches. The factors that have contributed to the loss of
connectivity, such asthermad barriers or fish passage barriers, should be identified and addressed.

Migratory bull trout ensure interchange of genetic materid between populations, thereby ensuring
genetic variability. Migratory bull trout are more fecund and grow larger than non-native brook trout,
which may reduce the likelihood of hybridization (Rieman and Mclintyre, 1993). Unfortunatdly,
migratory bull trout have been restricted and/or eiminated due to migration barriers, stream habitat
dterations, including seasond or permanent obstructions, detrimental changes in water qudlity,
increased temperatures, and the ateration of natural stream flow patterns. Migratory corridorstie
seasond habitat together for anadromous, adfluvid, and fluvia forms, and dlow for dispersd of resdent
forms for recolonization of rebounding habitats (USDA, 1993). Dam and reservoir congtruction and
operaion have dtered mgor portions of bull trout habitat throughout the Columbia River Basan. Dams
without fish passage create barriers to fluvia and adfluvia bull trout which isolates populations, and
dams and reservoirs dter the natura hydrograph, thereby affecting forage, water temperature, and
water quality (USFWS, 1998).

Generd Statusin the Upper Columbia River Basin
Bull trout populations within the upper Columbia River have declined from higoric levels (Thomas,

1992 and USDA, 1993). Overdl, remaining populations are generaly isolated and remnant. Fuvia
bull trout populations in the upper Columbia River Basin portion of the distinct population segment
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appear to be nearly extirpated. Resident populations existing in headwater tributary reaches are
isolated and generdly low in abundance (Thomas, 1992).

Status in the Kootenai River Action Areabelow Libby Dam

A migratory form of bull trout utilize the Kootenai River as sub-adults and adults, and utilize its
tributaries downstream of Libby Dam and upstream of Kootenal Falls for reproduction and early
rearing of juvenile fish (MBTSG, 19964). Limited information is available regarding the Satus of this
sub-population which occupies 29 miles of the Kootenal River. Redd counts from tributary streams
reved that the Quartz, Pipe and Libby Creek drainages (core areas, MBTSG, 1996a) are most
important for spawning bull trout from the Kootenal River (Marotz et d. 1998). Redd countsin these
drainages indicate a sub-population numbering afew hundred adults, as compared to an adult sub-
population of thousands in the reservoir (BA, 1999).

Status in the Koocanusa Reservoir

One of the strongest sub-populations of bull trout exists in Koocanusa Reservoir and its Canadian
headwaters (Marotz et d. 1998). Libby Dam now isolates this bull trout sub-population from the
Kootenal River sub-population downstream. The migratory form of bull trout utilize the reservoir as
year-round habitat as sub-adults and adults, and migrate to some U.S. tributaries (Graves Creek
drainage), but mostly to Canadian tributaries (Wigwam Creek drainage) for reproduction and early
rearing of juvenile fish (for severd years). These two drainages were identified as core areas by the
Montana Bull Trout Restoration Team (MBTSG, 1996b). Population assessments have been based on
redd counts from these streams and gill net data from the reservoir. The limited information from these
sources (1993-1998) suggests a hedlthy population exists in Koocanusa Reservoir (Marotz et a. 1998,
MFWP, 2000, and MBTSG, 1996b).

Status within the mainstem Hathead River (including the South Fork downstream of Hungry Horse
Dam)

Higtoricdly, bull trout were one of three native sdmonids distributed throughout the Clark Fork
drainage (MBTSG, 1995a) including the Hathead Lake and river system upstream of the lake. The
Hathead L ake sub-population of bull trout migrates from FHathead Lake up to 150 miles through the
upstream river system, primarily in the North Fork and Middle Fork drainages, to spawn in tributary
dreams. The Montana Bull Trout Restoration Team identified 18 tributaries to the North and Middle
Forks Flathead River as* core areas’ that are key to the continued existence of bull trout in the
Hathead Basn (MBTSG, 1995a). Bull trout occupying these core areas can be considered individua
“stocks’ that make up the Flathead Lake and River sub-population (Fredenberg, 2000b, pers comm.).
The gtatus of the overdl sub-population and its component stocks is relevant to assessing the potentia
effects of the proposed action within the “action ared’, because operation of Hungry Horse Dam
directly affects 47 miles of the mainstem Flathead River occupied, at least seasondlly, by these stocks.
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Migratory bull trout of the FHathead Lake and River sub-population must migrate through or resdein
the action area, therefore, the action areaincludes the entire interconnected Flathead River drainage
occupied by migratory bull trout.

Bull trout abundance in the Flathead L ake ecosystem has been monitored through severa methods:
juvenile abundance in the rearing tributaries, redd counts in the spawning tributaries, gill net surveysin
the lake, and cred surveys of Flathead Lake. All methods indicate that bull trout have declined in the
lake ecosystem since the 1980's (Deleray et a. 1999; BA, 1999; Fredenberg, 2000c).

Limited winter abundance comparisons of bull trout were made between 1981 and 1997-1998 by
Dderay et d. (1999). Dengtiesin the two time periods were smilar, and bull trout were found in the
river year-round in both time periods. Deleray et a. (1999) concludes this evidence suggests, “that a
certain proportion of the bull trout population may reside for extended periodsif not entirely in the river
system.” Further, “...this behavior may be very important to sustaining the bull trout population into the
future...” (Deleray et d. 1999).

Predator interactions were studied by Zollweg (1998) in the Flathead River during 1995 and 1996.
Zollweg (1998) concluded that the decline in the number of bull trout in thel990s may betied to
predation in the Flathead River and doughs.

Fish habitat in the South Fork Hathead River downstream of Hungry Horse Dam is generaly in poor
condition due to frequent and sudden dewatering, and cold water releases related to dam operations
(power pesking and voltage or transmission stability operations). River water levels may vary more
than seven feet in less than three hours, as flows range from 145 to 11,400 cfs (Wood, 1985).
Sdlective withdrawd at the dam provides for more natura water temperatures. Insect and fish
populations in permanently wetted portions of the South Fork are expected to benefit from that
congstent temperature release (USBR, 1994). Bull trout have been observed in the South Fork
Flathead River (Marotz, 2000, pers. comm.); however there have been no specific bull trout population
invesigetions.

Status in the South Fork Flathead River (Hungry Horse Reservoir)

Hungry Horse Dam impounds the South Fork Hathead River, thus isolating its native species
assemblage by preventing upstream migration of fishes from the downstream Hathead Lake and River
system. Hungry Horse Reservoir and the upstream watershed contains one of the strongest sub-
populations of bull trout in Montana, due in large part to the substantial amount of undisturbed habitat
present (Marotz et d. 1998), and the isolation provided by the dam against exotic species migrations
from downstream aress.

Long-term gill net data (1958-1998) collected in Hungry Horse Reservoir indicate that bull trout
abundance is stable (Deleray et al. 1999). Recent (1993-1998) redd count data likewise show a stable
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gpawning population of bull trout utilizing the tributaries to the reservoir and upstiream South Fork
Flathead River (Deleray et d. 1999). Weaver (1998) estimated the total reservoir (South Fork
Flathead River) adult bull trout population to be in the range of 2,000 to 3,400 fish during the 1993-
1998 time period.

Status of bull trout in the Pend Orellle River and Lake Pend Oreille (Albeni Falls Dam)

Higtoricdly, bull trout were abundant in the Pend Orellle River (Gilbert and Evermon, 1894 in
McDonad 1895), and were still abundant in the Pend Orellle River through 1957 (Ashe and Scholz,
1992). Bull trout observed in 1957 are likely fish which were reproduced by migratory spawners prior
to impoundment of Albeni Fals Dam in 1952. Ethnographic reports indicate substantid gpawning runs
of bull trout occurred in six tributaries of the Pend Orellle River below Albeni Falls Dam (Kadispd Tribe
of Indians, 1997 in Lit., and U.S. Department of the Interior1997 in Lit.). Smal numbers of bull trout
have been observed in the Pend Orellle River and severd tributaries in recent years. Juvenile bull trout
were found at two Stesin LeClerc Creek in 1993 (Toth, 1993 Plum Creek Timber Company in Lit.).
In 1999, one gravid female bull trout previoudy captured and marked in Trestle Creek, above Albeni
Fdls Dam, was recaptured in Indian Creek, below Albeni Falls Dam (Joe Maroney, 1999 Kalispd
Tribe, persona communication).

Higtorically in Lake Pend Orellle, the bull trout population was estimated to have exceeded 10,000
adfluvid spawner annudly (Pratt and Huston, 1993). Based upon harvest records, the bull trout
population was abruptly reduced by about 75 percent following the completion of Albeni Fals and
Cabinet Gorge Damsin the early 1950s. Also, bull trout are believed extripated from eight tributaries
gl accessible to Lake Pend Orellle (Pratt and Huston, 1993). Although considerably reduced from
historic numbers, the population of bull trout in Lake Pend Oreille is consdered one of the strongest
remaining. Redd counts over the last 15 years have been in the 600 to 800 range, and, at 3.2 adults
per redd, this equates to an adult population between 1,920 and 2,560. However, highly variable redd
counts and small numbers observed in 14 of the 16 known spawning stes indicate high levels of
ingtability (Rieman and Mclntyre, 1993, Rieman and Meyers 1997).

Currently bull trout are highly dependent (66 percent of diet by weight) upon introduced kokanee
sdmon as aforage base (Mdl«t, in lit. 2000). The adult kokanee population is greetly depressed from
about 5 million in the 1950s and 1960s t0100 to 200 thousand. Thereisrisk that this bull trout
subpopulation may become greetly depressed if this kokanee forage base is lost. Where this has
happened in other areas, such asin FHathead Lake, |ake trout have become the dominant char. Further,
once lost, kokanee may not be able to reestablish because of alarge population of predators such as
introduced kamloops rainbow trout, introduced lake trout, and bull trout. A feasible management
option to conserve bull trout is closure of kokanee and bull trout harvest seasons and liberdization of
kamloops rainbow and lake trout harvest limits. These measures have been implemented by the Idaho
Department of Fish and Game. The other feasible option involves annua fluctuation of winter levels of
Lake Pend Orellle to improve spawning gravel conditions, and increase kokanee egg to fry survivad to
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the extent that the adult population can expand. This experiment was initiated in 1996, and preliminary
results gppear promising. This experiment islong term, and it will require two life cycles, or 10 years, to
complete and perhaps longer to fully evduate its effects on bull trout.

Higorically, bull trout likely ranged through much of the Columbia River Basin, with spawning and
rearing occurring in the coldest creeks, often at higher devations. Presently bull trout of the Columbia
River Basin are digtributed in a more fragmented pattern throughout the Basin, with fewer adult
migratory fish and fewer or more compressed spawning reaches than higtoricaly. Bull trout are
estimated to have once occupied 60 percent of the Basin and now are estimated to occur in about 45
percent of their former range (Quigley and Arbelbide, 1997). The largest populations of bull trout in
the FCRPS system are in the reservoirs above the Hungry Horse, Libby, and Albeni Fals projects.
Bull trout are dso present in the Lower Snake River, Lake Roosevelt, in Dworshak Reservoir, and in
Bonneville pool. Maor tributaries to the free flowing section of the Snake River below Hells Canyon
Dam that support bull trout subpopulations include Asotin Creek, and the Grande Ronde, Imnaha,
Sdmon and Clearwater rivers. Below Lower Granite Reservoir, the Tucannon River isthe primary
Snake River tributary that supports a bull trout subpopulation. A more complete description of the
gtatus of bull trout subpopulationsis contained in the Service find rule (USFWS, 1999; USFWS,
1998).

5.A.2. Bull Trout Habitat Requirements

Bull trout have habitat requirements that are more specific than those for many other sdmonids. Five
elements relate to suitable bull trout habitat: 1) subsirate compostion that includes free interdtitial
spaces, 2) complex cover including, large woody debris, undercut banks, boulders, shade, pools or
deep water; 3) cold water temperatures; 4) channd and hydraulic stability; and 5) connectedness
through migratory corridors.

Channds for moving between safe wintering areas and summer foraging areas are necessary because
extensve migrations are characteristic of some forms of the species (Fraey and Shepard, 1989).
Migratory bull trout can refound loca populations in areas where the species has been extirpated due to
natura or human-caused events (Rieman and Mclntyre, 1993, citing others). In many areas within the
Columbia River Basin, migratory bull trout have been restricted or diminated following fishery
management actions (bounties/lake trout introductions), habitat aterations, including dams or seasond
or permanent obstructions; detrimental changesin water qudity; increased temperatures, and the
dteration of naturd stream flow patterns. The disruption of migratory corridors, if persstent, would
result in the loss of migratory life history types and isolate resident forms from interacting with one
another (USDA, 1993).

5.A.3. Bull Trout Threats

Land and water uses that ater or disrupt any of the habitat requirements identified above can threaten
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bull trout. Examples of activities that have dtered or disrupted habitats include: water diversions, dams,
timber extraction, mining, grazing, agriculture, introduction of non-native fishes that compete or
hybridize with bull trout, poaching, past fish eradication projects, and channelization of streams. These
threats are prevaent throughout the Columbia River basin, except in wilderness aress.

Threats specific to action areas and projects (especialy populations in the Kootenai and Flathead
drainages) are described in the following paragraphs.

Kootena River

Threats identified by the Montana Bull Trout Scientific Committee (MBTSG, 1996a) included : forestry
practices (therisk is elevated by the limited number of available core areas due to the fragmentation
caused by Libby Dam); dam operations and presence of the barrier; illegd harvest; introduced species
and environmenta ingtability; therma barriers; rurd residentia development; mining; transportation and
angling.

Specific to this proposed action, dam operations are consdered a high risk to the species due to
unnatura flow fluctuations and gas supersaturation problems. Dam power peaking operations have
resulted in rgpid and severe flow and stage changesin the river, causng adverse impacts to aguatic
insect production (Hauer and Stanford, 1997). These operationa impacts have chronicaly adversdy
affected bull trout and their habitat in the river. The effects of the dam as abarrier, restricting the
migratory populations to 29 miles of river, increases the likelihood of localized impacts becoming a
higher risk.

Koocanusa Reservoir

Threets identified by the Montana Bull Trout Scientific Committee (MBTSG, 19964) include: illegd fish
introduction; introduced fish species dready present; rural resdentia development; and forestry.
Additiond risksto this population are mining; agriculture; diversons, and illegd harves.

Specific to the proposed action, entrainment of bull trout through the turbinesis the highest risk.
Entrainment of large numbers of fish, primarily kokanee, through Libby Dam has been documented by
Skaar et a. (1996). It isunclear how those losses are affecting bull trout populations. Losses of bull
trout through entrainment are of a concern and this issue needs further evauation. At thistime loss of
prey species through entrainment has not been identified as alimiting factor for reservoir populations.
Productivity of the reservoir has been affected in the past by deep drawdowns. Prior to 1995,

K oocanusa Reservoir was subjected to drawdowns exceeding the 90-110 foot limit set by the
Northwest Power Planning Council (NPPC) (Marotz et al. 1998). Dam operational criteria, in place
snce the 1995 and 1998 Biologica Opinions for sdimon and steelhead, have reduced the frequency of
deep reservoir drawdowns and resulted in maintaining higher pool levels from year to year. Itis
assumed that productivity will increase with more consstent reservoir water levels.
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Hathead L ake and River System (including the South Fork below Hungry Horse Dam)

Threets identified by the Montana Bull Trout Scientific Committee (MBTSG, 1995) include: the
Flathead L ake fish community change in species composition and abundance; incidenta catch from
harvest for other species; forestry issues, and resdentid development.

Specific to the proposed action, identified threats include: ongoing dectrica power peaking and other
operations at Hungry Horse Dam, especialy those that result in rapid and extreme river flow
fluctuations which contribute to or aggravate the negative predation/competition interactions between
predators in the river system and bull trout (Hoffman et d. 2000). These operations aso diminish the
biologicd productivity of the river, decreasing food availability to bull trout (Marotz et d. 1998).

Hunary Horse Reservoir

Threats identified by the Montana Bull Trout Scientific Committee (MBTSG, 1995) include: threets of
illegd fish introductions; forestry practices; reservoir leve fluctuations, and illegd harvest.

Specific threats to the proposed action, dam operations and deep drawdowns of the reservoir are of
primary concern. Prior to 1995, Hungry Horse Reservoir was subjected to drawdowns exceeding the
85 foot limit set by the NPPC that adversaly affected the biologica productivity in the reservoir
(Marotz et d. 1998). Dam operationd criteria, in place snce the 1995 and 1998 Biologica Opinions
for sdlmon and steelhead, have reduced the frequency of deep reservoir drawdowns and resulted in
maintaining higher pool levels from year to year. Mitigation programs of the BPA have funded habitat
restoration and fish passage projectsin tributaries to Hungry Horse Reservoir, resulting in increased
quantity and quality of spawning and rearing habitat for bull trout resding in the reservoir. Because of
the location of bull trout and other fish in the reservoir and in the water column in relation to dam intake
Sructures, dam operations have not been noted to result in entrainment of sgnificant numbers of fish
from Hungry Horse Reservoir. However, specific studies have not been conducted and are necessary
to verify those assumptions.

Lake Pend Oreille

Both Albeni Falls and Cabinet Gorge Dams were completed in the early 1950s without fish passage
facilities. Bull trout have been denied access to and from spawning and rearing beyond these fecilities
snce. Higoricdly, the shore line of Lake Pend Orellle was stabilized by vegetation above the norma
summer water level of 2048 feet.  Summer operation of Lake Pend Orellle at 2062 feet has
destabilized the shoreline. Through the 1960s, winter water levels varied 4 to 5 feet and the kokanee
population was maintained. Beginning in the 1970s, winter lake levels were stabilized near devation
2051 feet for power production, and the kokanee population declined significantly. Thisdeclineis
attributed to poor lake shore spawning conditions which result from consstently low winter lake levels
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(Mdllet, inlit., 2000). Land management practices are believed to be contributing factors to the loss of
eight historic spawning and rearing tributaries, where access to Lake Pend Orellle remains.

5.B. White Sturgeon: Kootenai River Population (Acipenser transmontanus)

The Kootena River population of white sturgeon was listed as endangered on September 6, 1994
(USFWS, 1994). White sturgeon were first described by Richardson in 1863 from a single specimen
collected in the Columbia River near Fort VVancouver, Washington (Scott and Crossman, 1973).
White sturgeon are distinguished from other Acipenser by the specific arangement and number of
scutes (bony plates) dong the body (Scott and Crossman, 1973).  White sturgeon are generdly long-
lived, with femaes living from 34 to 70 years (PSMFC, 1992).

The sze or age at first maturity for white sturgeon in the wild is quite variable (PSMFC, 1992). In the
Kootenal River system, femaes have been documented to mature as early as age 22 and males at age
16 (Paragamian et d. 1997). Only a portion of adult white sturgeon are reproductive or spawn each
year, with the spawning frequency for femaes estimated at 2 to 11 years (PSMFC, 1992). Spawning
occurs when the physica environment permits egg development and cues ovulation. Based upon recent
sudies, Kootena River white sturgeon spawn during the period of historica peak flows from May
through July (Apperson and Anders, 1991; Marcuson, 1994). Spawning at peak flows with high water
velocities disperses and prevents clumping of the adhesive eggs. Following fertilization, eggs adhere to
the river substrate and hatch after ardatively brief incubation period of 8 to 15 days, depending on
water temperature (Brannon et a. 1984).

White sturgeon in the Kootenal River system and elsewhere are considered opportunistic feeders.
Partridge (1983) found white sturgeon more than 70 centimeters (cm) (28 inches[in]) in length feeding
on avariety of prey itemsincluding dams, snails, aguatic insects, and fish.

5.B.1. Kootenai River White Sturgeon Distribution

The digtinct population of the Kootenal River white sturgeon presently is limited to the Kootenal River
between Kootenal Fals, Montana (50 kilometers (km) downstream of Libby Dam) to Corra Linn Dam
(which forms Kootenay Lake in British Columbia, Canadd). The Kootena River population has been
in genera decline sncethe mid-1960's. 1n 1997 the population was estimated to be approximately
1,468 wild fish with few individuds less than 25 years of age. 1n 1997, the wild population was
augmented with the release of 2,283 juvenile white sturgeon reared in the Kootenai Triba Hatchery in
Bonners Ferry, Idaho.

5.B.2. Kootenai River White Sturgeon Habitat Requirements
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The Kootenal River population of white sturgeon was isolated from other white sturgeon in the
Columbia River basin during the last glacid age (approximately 10,000 years ago). The population
adapted to the pre-development habitat conditionsin the Kootenal River drainage. Historicaly, spring
runoff peaked during May and June. Flows were often in excess of 1,700 cubic meters/second (m?/s)
(60,000 cubic feet/second (cfs)), with record flow of 157,000 cfsin 1894. During the remainder of the
year, river flows declined to basa conditions of 113 to 226 m?/s (4,000 to 8,000 cfs). Floodplain
ecosystems like the pre-devel opment Kootenal River are characterized by seasond floods that
promote the exchange of nutrients and organisms among a mosaic of habitats and thus enhance
biologica productivity (Bayley, 1995; Junk et d. 1989; Sparks 1995). Annud flushing events re-sorted
river sediments, providing a clean cobble substrate conducive to insect production and sturgeon egg
incubation. Side channds and low-lying ddtaic marsh lands were higtorically not diked and therefore
provided productive, low velocity backwater areas. Nutrient delivery in the system was unimpeded by
dams and occurred primarily during spring runoff.

Higtoricaly (pre-Libby Dam congtruction and operation), Soawning areas for white sturgeon were not
specifically known. White sturgeon monitoring programs conducted from 1990 through 1995 reveded
that during that period, white sturgeon spawned within a 18 river kilometer (RKM) (11.2 river mile
(RM)) stretch of the Kootenai River, from Bonners Ferry downstream to below Shorty's Idand.

Most spawning is currently occurring below Bonners Ferry over sandy subdtrates. As flow and stage
increase, sturgeon spawning tends to occur further upsiream, near the gravel substrates which now
occur at and above Bonners Ferry (Paragamian et d. 1997). Reproductively, active sturgeon respond
to increased flows by ascending the Kootenai River, but few move to or above Bonners Ferry.
Sturgeon have spawned in water ranging in temperature from 8.5 to 13° C. However, most sturgeon
spawn when the water temperature is near 10° C (50° F) (Paragamian et d. 1997). Although millions
of eggs are reased and fertilized annually, only two larvae and afew egg cases (indication of
successful hatching) have been recovered in 10 years of monitoring. Only 17 naturdly recruited
sturgeon 10 years of age or less have been captured during 10 years of intense monitoring. In contrast,
sturgeon from the preservation stocking program, released at two years of age, survive very well.
Thus, mortdity gppearsto be most limiting to this population during the first two to three weeks of life
(egg and fry stages), prior to the free swimming and feeding larva stage. Other white surgeon
populations successfully spawn and incubate over rocky substrates with vel ocities exceeding those
observed in the Kootenal River system. Rocky substrates provide surfaces for the snking, adhesive
eggsto atach. After hatching the inter-gravel spaces provide cover until the incubating fish mostly
absorb the yolk sac and “swim up” aslarvee.

5.B.3. Kootenai River White Sturgeon Threats
Kootena River white sturgeon are threatened by modification of habitat and the hydrograph, by human

activities, including remova of sde-channe habitats, changesin water chemigtry, including evated
heavy metd concentrations, and aloss of nutrient inputs from flooding. Changes in the hydrograph,
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particularly from Libby and the Corra Linn Dam (in Canada), have dtered white sturgeon spawning,
egg incubation, and rearing habitats, and reduced overal biological productivity. These factors have
contributed very low levels of recruitment in the white sturgeon population snce 1974. This date
coincides with commencement of Libby Dam operations.

Threats to sturgeon recruitment directly or interdependently related to the operation of Libby Dam
indude:

1 Direct reduction in river flow which reduces both velocity and depth, and which may result in
sturgeon spawning over sandy substrates. Flood control criteria and configuration congtraints
at Libby Dam reduced peek flows associated with spring spawning events by more than 50
percent.

2. Indirectly, with the configuration and operationa condtraints at Libby Dam, Canadian operators
of Kootenay L ake have been able to reduce annual peak water surface elevations by nearly
eight feet. Backwater effects from Kootenay Lake adso result in lower water levelsin the
sturgeon spawning reach of the Kootenal River near Bonners Ferry, Idaho. But for the
operation of Libby Dam this change could not occur.

3. Deposition of river bottom sand below Bonners Ferry, and gravel above Bonners Ferry in the
Kootenal River channd, may result from decreased river flows and bedload transport energy.
Although pesk flows have dropped from a preimpoundment high of 157,000 cfs (in 1894) to a
high of 55,000 cfs, post-impoundment, the width of the Kootenal River has remained nearly
unchanged through the spawning reach since 1928. There is data demonstrating channe
aggradation in the Canadian portion of the Kootenay River, below the spawning reach. The
U.S. Geologicd Survey is currently studying this possible change above and below Bonners
Ferry.

4, Reduced flows and possibly associated turbidity reductions may be increasing the risk of
predation on both sturgeon eggs and fry. This may be exacerbated because most of the
fertilized eggs are released over sandy substrates. These areas do not provide suitable sites for
attachment for incubation, and intergravel spaces for security during the sac-fry stage.

5. Twenty six years of frequent and large (greater than 14,000 cfs) abrupt changesin flow, and
asociated water levels resulting from hydrodectric load following and other operations at
Libby Dam have eroded the toe of the dope of much of the levee system in the Kootenai
Valey, making the levees unstable. Because of this, and other concerns, the Corps now
proposes to manage theriver to atarget evation of 1764 feet md a Bonners Ferry.

The best scientific information available to the Service indicates that the last successful,
sgnificant sturgeon spawning occurred in 1974, when the water surface eevation was at
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1765.5 feet (USFWS, 1999Db). Peak flowsin 1974 were 55,000 cfs, and base flows were
about 40,000 cfs. Thus, management of the Kootenal River to target elevation 1764 feet at
Bonners Ferry isacongdraint to providing this flow.

Partridge (1983) speculated that the lack of sturgeon recruitment in certain years was due in part to: (1)
the eimination of rearing areas for juveniles through diking of dough and marsh sde-channel habitats;
and (2) theincrease in chemica pollutants, e.g. copper and zinc, released in the past from minera
processing facilities which may have affected spawning or recruitment success.

However, with reference to the dimination of rearing areas noted above, sturgeon did successfully
recruit between 1961, when the levees were substantially completed and most backwater habitats
eliminated, and 1974, prior to Libby Dam becoming fully operationd with the current storage and
hydroelectric practices. In response to concerns with chemica pollutants, the Kootenai Tribes
experimenta hatchery wasinitiated largely to determine whether or not fertilized sturgeon eggs were
viable because of suspected contamination with copper. These eggs have been demondtrated to be
viable. Further, there are no new contaminant sources which began in 1975 that can be correlated with
reproductive failure. Impoundment of the Kootenai River would have been expected to reduce
sturgeon contaminant loading from Canada, beginning in 1975.

Average water temperatures in the Kootenal River are typicaly warmer in the winter and colder in the
summer than they were before Libby Dam was built. However, when large volumes of water are
released from Libby Dam in the spring, water temperatures may be colder. This may dso affect the
spawning behavior of sturgeon.

6. General Effects of the Action

"Effects of the action” refers to the direct and indirect effects of an action on the species or critical
habitat, together with the effects of other activities that are interrdlated or interdependent with that
action, that will be added to the environmenta basdline. Direct effects are consdered as immediate
effects of the project on the species or its habitat. Indirect effects are those caused by the proposed
action and are later in time, but are still reasonably certain to occur. Interrelated actions are those that
are part of alarger action and depend upon the larger action for their judtification. Interdependent
actions are those that have no independent utility gpart from the action under consultation. Both
interrelated and interdependent activities are assessed by gpplying the “but-for test” which asks whether
any action and its resulting impact would occur “but-for” the proposed action.

“Inggnificant effects’ relate to the size of the impact and should never reach the scale where take
occurs. “Discountable effects’ are those extremely unlikely to occur. Based on best judgement, a
person would not: (1) be able to meaningfully measure, detect, or evauate inggnificant effects; or (2)
expect discountable effectsto occur. Effectsthat result in “take” of listed species will be further
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addressed in the accompanying Incidental Take Statement.

In the December, 1999 BA the action agencies outline an adaptive management framework for
operations of the FCRPS through development and implementation of performance measures. The
approach acknowledges that the actions outlined in the BA represent current operations for the
FCRPS. The action agencies note they intend these operations to provide a base for future operations,
that are subject to adjustiment over time. Additional actions may be developed through consultation
and implementation of recovery plansfor listed aquatic species.

Rather than propose specific actions at this time, the action agencies propose a“ Construct for
Achieving Surviva Improvements (Congtruct)’. The premise of the Congtruct is establishment of
measurable performance standards for the FCRPS, followed by prioritization of actions, and
measurement of results.

The Congtruct is based on the establishment of overdl recovery gods for listed aguatic species. The
approach provides amethodology for defining desired levels of improvement in various activities that
affect listed aquatic species, commonly referred to as“al HS’ (hatcheries, harvest, hydropower and
habitat impacts). There would then be performance standards associated with those levels of
improvement, and measures to determine how those standards were being met.

A performance standard is a specified god that is a measurement or estimate of either abiologica or
environmenta condition. The action agencies note that performance standards would likely be
indicators of population or ecologica responses to management actions. The standards could be used:
1) asayardstick on which to assess progress toward survival objectives, 2) to assess the effects of
experimenta actions; 3) to provide information to assess model assumptions,; 4) to sdect and
implement new actions, and 5) to compare the effectiveness of dternative actions.

The approach involves selecting an initid gpproach to address an activity (one of the Hs) thet is
expected to result in changesin life stage surviva that would meet overdl surviva and recovery criteria
Thiswould establish initid performance standards for each activity (each H) that would include
esimated improvementsin life stage survivas to be achieved over a specific period of time. Actions
would then be designed to facilitate achieving the performance standard. Once the actions are
implemented, they are monitored and evauated to determine whether the intended results are being
achieved. If an action is not promoting life stage surviva estimates, new actions would be
contemplated.

An example was provided in the BA, which focused on spring/summer Snake River chinook salmon.
The Service has considered this approach, and the example provided, and believesit may aso be
gpplicable to Kootenai river white sturgeon and bull trout. It gppearsto provide for an adaptive
management approach to consder the needs of listed species, assign alife stage surviva improvement
god, with an associated performance standard designed to meet that god. Such an approach could
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contribute to minimizing effects of FCRPS operations on listed species, and to minimizing take of those
gpecies, aswdl. This gpproach could be coupled with a Regiona Forum, whaose purposeisto develop
and implement actions on an annual basis (or 5 or 10 years, as gppropriate) to manage operations of
the FCRPS. However, the biologica information available for Kootenai River white sturgeon and bull
trout is not adequate to dlow development of performance sandards at thistime.

The predicted effects of the proposed action are presented here first as generd effects resulting from
the FCRPS operations, followed by a more specific discussion of effects on species reported by the
geographic areas described above. Some of the mgjor effects of the FCRPS operations include the
following: 1) fish passage barriers and entrainment; 2) inundation of fish spawning and rearing habitat; 3)
modification of the sreamflow and water temperature regime; 4) dewatering of shalow water zones
during power operations, 5) reduced productivity in reservoirs, 6) gas supersaturation of waters
downstream of dams, 7) loss of native riparian habitats, 8) water leve fluctuations interfering with
establishment of riparian vegetation aong reaches affected by power pesking operations; and 9)
establishment of non-native riparian vegetation aong affected reaches. These generd effects of dams
and impoundments may occur wherever dams and impoundments are a part of the proposed action of
operation and maintenance of the FCRPS.

The proposed action aso includes various potentia construction projects on the |ce Harbor, Lower
Monumental, Little Goose and Lower Granite dams. These are described in the BA, and include such
items as surface bypass collection and extended submersble bar screens, upgrading fish handling
facilities, and behaviora guidance systems. Congtruction of these facilities would creste some degree of
disturbance in the immediate vicinity of the Ice Harbor, Lower Monumentd, Little Goose and Lower
Granite Dams. This disturbance could affect the behavior of fish or birds usng the area for the duration
of the congtruction period.

Hungry Horse, Libby, Albeni Falls, Dworshak, and Grand Coulee dams were built without fish passage
facilities and are barriersto bull trout migration. These total barriers have isolated sub-populations of
migratory bull trout from the larger meta-populations. The Lower Snake and Lower Columbia River
projects have fish passage facilities, but these fishways were designed for anadromous fish, not resident
fish such asbull trout. Smdl numbers of bull trout have been observed usng fish passage fecilities a
Lower Monumenta and Little Goose dams. The dams with fish passage facilities may aso be afactor
isolating bull trout subpopulationsif they are not readily passable by bull trout. Migratory bull trout
formerly linked resdent bull trout to the overal gene pool for this species. Migration barriers have
isolated these populations, potentidly causing aloss of genetic diversty.

Entranment of bull trout through turbines may aso occur at various projects including Libby, Hungry
Horse, Albeni Fals, Dworshak, Bonneville, Ice Harbor, Lower Monumentd, Little Goose, and Lower
Granite dams. Fish can be killed or injured when passing the dams. Those that survive passage may
be isolated in downstream reaches.
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Reservoirs have inundated bull trout habitat. For example, reservoirs created by Libby and Hungry
Horse dams have inundated miles of mainstem and tributary habitat used by many subpopulations of
bull trout (Corps et a. 1999). However, reservoirs such as Libby, Hungry Horse, and Dworshak now
provide habitat for adfluvia populations of bull trout. This habitat was not available prior to reservair fill
and the creation of these water bodies.

Flow releases from storage projects dter the naturd flow regime, affect water temperature, and cause
repeated and prolonged changes to the wetted perimeter. Reservoirs are drawn down subgtantialy
during drought years. Reduced volume of water in reservoirs during droughts affects the overal
productivity which may ultimately reduce the food base of predators such as bull trout. Power pesking
operations, which change the flow of the river on afrequent bas's, cause large areas of the river margins
to become dternately wet and then dry, adversaly affecting aguatic insect surviva and production
(Hauer and Stanford, 1997). Hoffman et d. (2000) points out that flow reductions on the Kootenai
River from 9,000 cfs to the minimum flow of 4,000 cfs resultsin loss of 37.4 percent of the total
avallable water depth, and aloss of 46.4 percent of the channel width. Flow fluctuations at higher
discharges dso influenced fish habitat use by changing the varid zone (dternately wetted and dry zone
aong the river edge) and changing water velocities. Changes in water depth and velocity, and physica
loss or gain of wetted habitat can cause juvenile trout to be displaced, thus increasing their vulnerability
to predation (Hoffman et d. 2000) and causing adverse effects to their survivability. Also, as pointed
out downstream of nearby Hungry Horse Dam, rapid flow reductions from Hungry Horse Dam can
strand young fish if they are unable to escape over and through draining or dewatered substrate (BA,
1999). These effects, in turn, indirectly adversely effect bull trout by degrading the habitat of their prey
(small fish) and the food upon which it depends (aquatic insects).

High levels of gas supersaturation can cause gas bubble traumaiin fish. Uncontrolled spill & FCRPS
projects which can produce extremey high levels of totd dissolved gas may impact bull trout and other
Species.

7. Species responseto the proposed action

Below, more specific responses of threatened and endangered species are described. Information is
organized geographicaly for each species.

7.A. Bull Trout
7.A.1 Upper Columbia River

Libby Dam

Passage/Entrainment - Libby Dam was not constructed with fishways to accommodate safe upstream
or downstream passage of fish. The dam blocks any upstream migrations of bull trout and prevents the
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downstream Kootenal River bull trout stock from genetically mixing with the upstream Koocanusa
Reservoir bull trout sock. Downstream passage of bull trout from Koocanusa Reservoir through the
turbines at Libby Dam has been documented (Skarr et d. 1996) and genetic intermixing with the
Kootenai River stock ispossible. Disruption of migratory corridors causes habitat fragmentation and
negatively affects bull trout by eiminating gene flow and lessening the chance of stock persstence
(Neraas and Spruell 2000). Provison of upstream passage facilitiesis not being contemplated at this
time; however, it may be desirable, pending further study, to incorporate devices or facilitiesinto the
dam which prevent downstream passage (see entrainment discussion, below). Potentid adverse effects
on the Koocanusa Reservoir bull trout stock from genetic isolation from the downstream K ootenal
River stock, dueto lack of upstream passage facilities, are currently unknown. Studies are necessary
to identify issues and work toward resolution.

At Libby Dam, entrainment of bull trout was documented by Skaar et d. (1996) during studies
conducted from1992 t01994. Expansion of the sample collections and flow conditions gave an
estimate of 575 to 2,235 bull trout entrained through Libby Dam during the study period (BA, 1999).
The Koocanusa Reservoir stock of bull trout appears to be stable at this time, however, entrainment of
large numbers of bull trout could congtitute an adverse effect on that slock. The magnitude of that
effect on the sub-population would depend on the actual number, size and age of bull trout entrained.
Skaar et d. (1996) documented a high rate (81 percent) of turbine related injury to other fish species
entrained during the sudy. In addition, study of steelhead passage through turbines resulted in 22 to 41
percent mortdity (Wagner and Ingram, 1993), and islikdly to be smilar for adult bull trout. Further
investigations are warranted to verify the magnitude and potentia adverse effectsto bull trout from
entrainment. Injury or deeth of bull trout is likely being caused by entrainment through dam turbines and
condtitutes “take’ which will be addressed later in the Incidenta Take Statement of this Biologica

Opinion.

Power Peaking - Hauer and Stanford (1997) noted that prior to construction of Libby Dam, the mean
daily change in river discharge remained less than 10 percent throughout the year. However, snce dam
power peaking operations began, the mean dally percent change has varied greetly, but especiadly from
October to March, with arange from 40 percent above normal to 20 percent below normal. Hauer
and Stanford (1997) dso demonstrated that the Kootenal River has not only been subject to awide
day-to-day change in discharge, but to changes of as much as 16,000 cfsin oneday. Thisissgnificant
to river biologica hedth when it occurs, as discharge fluctuates between 20,000 and 4,000 cfswithin a
matter of hours, thus dramatically affecting shallow water habitats. For comparison, anatura (pre-
dam) rate of river discharge decline from 20,000 to 10,000 cfs would occur over a 15 - 30 day time

period.

Libby Dam operates without substantive restrictions during the winter period. This resultsin rgpid and
dramatic changes in both river flow and stage downstream of the dams. Bull trout utilize portions of the
Kootena River. These stream reaches are subjected to extreme flow fluctuations, a possible 4,000 cfs
to 27,000 cfs changein 3 hoursin the Kootena River.
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The BA and “ supplementa information”, dated 12/14/99, described the effects of power peaking and
load following operations at Libby Dam on the downstream river habitat, and potentia effects on bull
trout occupying that habitat. Asnoted in the BA, Libby Dam operations can cause rapid and severe
river level and flow changes, especidly between the months of October and December when winter
pesking “results in wide fluctuations of flow between 4,000 and 10,000 cfs which has profound effects
on the wetted perimeter of the Kootenal River” (BA, 1999). Power peaking operations have had
“numerous del eterious effects on river zoobenthos” with most species having reduced abundance
(Hauer and Stanford 1997). Theriver downstream of the dam has an expansve varid zonethat is
essentialy devoid of zoobenthos whenever the dam is operated with dramatic flow fluctuations for
power peaking. Such river flow changes adversdly effect juvenile and sub-adult bull trout by increasing
their vulnerability to predation (Hoffman et d. 2000) and decreasing the quantity and qudity of rearing
habitat and prey availability.

Similar to other migratory bull trout stocks (Shepard et d. 1984), Kootena River juvenile bull trout
likely migrate from their natd streamsto the Kootenai River when they are 4 to 6 inchesin length (2 to
3 years ald), and grow to maturity at over 18 inches in length during the next 3-4 yearsin theriver. At
meaturity they are likely secure from predation. Juvenile simonids and char prefer habitats in the river
margins where shdlower depths and lower velocities provide optima habitat and foraging locations
(Marotz 2000, pers. comm., Rieman and Mclntyre, 1993). Flow changes affect these river margins
more draméticaly than other main river areas. Juvenile and subadult size bull trout have an increased
risk of predation when they are forced to move from their preferred habitats by river flow changes
caused by dam peaking operations (Hoffman et d. 2000). Thisincreased risk of predation resultsin
decreased surviva, increased injury and predation avoidance stress.

Power peaking operations which change the flow of the river on afrequent basis, cause large aress of
the river margins to become dternately wet and then dry, adversely affecting aquatic insect surviva and
production (Hauer and Stanford 1997). Hoffman et d. (2000) documents that flow reductions on the
Kootena River from 9,000 cfsto 4,000 cfsresult in aloss of 37.4 percent of the total available water
depth, and aloss of 46.4 percent of the channd width. Fow fluctuations at higher discharges dso
influence fish habitat use by affecting the varid zone and water velocities. Changes in water depth and
velocity, and physica loss or gain of wetted habitat cause displacement of juvenile trout and increase
their vulnerability to predation (Hoffman d d. 2000). These effects dso indirectly adversely effect bull
trout by degrading the habitat of the prey base.

Surgeon and Salmon Flow Augmentation - The proposed action is to provide water from
Koocanusa Reservoir for augmentation of Kootenal River white sturgeon spawning activitiesin June,
and augmentation of juvenile migration for sdmon speciesin the lower Columbia River in July and
Augus. Between these two higher water augmentation events there occurs a period of gpproximately a
month when releases from Libby Dam will be a low flow. Adverse effectsto bull trout can occur if the
trangtion between the high flow and low flow periods occurs over too short a period of time, or if the
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trangtion has extreme stage changes during the biologicaly productive summer growing season. The
adverse effects to bull trout would be smilar to those identified above for power peaking operations.
Rapid changes in the river wetted substrate, and rgpid changesin water velocity in bull trout micro-
habitats would decrease bull trout prey availability and production, and increase juvenile and sub-adult
bull trout vulnerability to predation.

Gas Supersaturation - Gas supersaturation and the potentid for formation of gas bubble disease in fish
is possible when spill conditions occur at Liblby Dam. Fish injury from high nitrogen levels has occurred
during past pill events when the saturation leve in the river reached 139% (BA). At levels near 140%,
gas bubble disease may occur in over 3% of fish exposed. At levels of up to 120%, the incidence of
gas bubble disease decreases to aminimum of 0.7% of fish exposed (NMFS, 2000a). Adverse effects
to bull trout and other fish can include death and injury depending on the length and intengity of
exposure. Therisk of spill, and the supersaturation conditions it causes, increases with fallure of
generators or transformers at the dam. The proposed action includes provisions for conducting studies
to determine gppropriate measures for minimizing the risk of spill and thereby reducing the potentia for
adverse effects.

Temperature - A sdective water withdrawa system at Libby Dam provides temperature control to
protect cold water fish such as bull trout in the Kootenal River, therefore, no adverse effects are
anticipated. Current operations manage for 54-46° F (12-8°C).

Koocanusa Reservoir (Libby Dam):

Reservoir Operations - Annua water storage in the summer months, and subsequent water withdrawal
during the fall and winter months, can affect reservoir bull trout habitat and food production.
Koocanusa can be drawn down 110 feet or more for flood control during this annuad cycle, which
diminishes the amount of agquatic and terrestrid insect production available to bull trout prey species
(BA, 1999). Generd agueatic production, and consequently bull trout forage fish production, can dso
be decreased by fallure to refill the reservoir. Potential adverse effects to bull trout due to decreased
prey availability are likely, but the extent of such effects is unknown.

Claification of Proposed Action - Libby Dam Operations

The analysis of the response of bull trout detailed above was developed based on the proposed action
asinitidly outlined in the 1999 BA. As noted in section 3 of this Opinion, on December 19, 2000, the
Service received aletter from the action agencies, further clarifying their action.

A summary of those darifications, and how they may effect bull trout, are listed here,

- Theletter establishes when VARQ will be implemented at Libby Dam.
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- The 1999 BA did not include minimum flows for bull trout. Minimum flows for the species
are edtablished for the July-August period. Thisincrease in base flow should provide for
additiond habitat productivity in the most biologicaly productive time of the yeer.

- Ramp rates were proposed in theinitial BA, however rates were not conservative for the
gpecies. The letter includes the action agencies agreement to test ramp rates, which restrict the
operation of the Libby project. Thistest will fecilitate andyses of the feasihility of the rates and
the changes to biological productivity in the river sections below the dam.

- Theletter establishes higher minimum flows in the Kootenal River.

- The letter identifies studies to address transmission stability issues, spill tests and
Supersaturation effects to the aquatic environment.

The analysis outlined above, together with the conclusons in section 7.A.5., demondtrates that the
action as outlined in the 1999 BA would have avoided jeopardy to listed bull trout. Based on the
modifications to the action provided in the December 19, 2000, letter, the Service fedsthat the
modifications to operations summarized above would reduce adverse effects, and would reduce take of
bull trout.

Hungry Horse Dam

Passage/Entrainment - Hungry Horse Dam was not constructed with fishways to accommodate safe
upstream or downstream passage of fish. The dam blocks any upstream migrations of bull trout, and
because of the location of the dam water withdrawa entrances in relaion to bull trout occurrence,
downstream movement or entrainment of bull trout is suspected of being minima (Marotz 2000, pers.
comm.). However, no definitive studies have been conducted to confirm this hypothess. If entrainment
is occurring, the effects would be similar to those described for Libby Dam(previous section). Hungry
Horse Dam has prevented the invasion of non-native species from entering the South Fork Hathead
River drainage upstream of the dam, and has had a beneficid effect in protecting the near-native fish
community in Hungry Horse Reservoir (BA, 1999). Any potential adverse effects to the Hungry Horse
Reservoir (South Fork Flathead River stock) of bull trout due to lack of fish passage or entrainment at
Hungry Horse Dam are unknown, and should be investigated further. Any adverse effects to the
downstream Hathead Lake or Hathead River stocks of bull trout due to genetic fragmentation (loss of
the South Fork genetic contribution) are unknown and warrant further studies.

Power Peaking - The Hungry Horse Dam power pesking and other operations adversely affect

juvenile and sub-adult bull trout in theriver. Juvenile and sub-adult bull trout are normaly found in
shdlow water shoreline margins and riffle areas which are subject to repested flow and river sage
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changes from power peaking (BA). These operations can occur year-round and can result in dam
discharges varying from 145 cfs up to 11,200 cfs. During the summer recrestion season these flows
are ramped o the discharge change is spanned over a6 hour period, but no restrictions apply at other
times of the year. The proposed action isto provide a year-round minimum flow from Hungry Horse
Damof 145 cfs. Adverse effectsto bull trout resding in the South Fork Hathead River would occur
with aminimum flow of 145 cfswith no other operationd redtrictions (ramping rates) because of the
severe and frequent water level and velocity changes that would occur between 145 cfsand 11,200
cfs. The proposed action is to augment mainstem Flathead River flows from Hungry Horse Dam to
provide a minimum flow of 3,500 cfsfor bull trout occurring in the mainstem Flathead River, as extreme
low flow river conditions would be avoided, thus stabilizing river habitats.

Shepard et d. (1984) describe FHiathead Basin juvenile bull trout as migrating from their natal streamsto
the downstream Flathead Lake and River when they are 4 to 6 inchesin length (2 to 3 years old), and
meature a over 18 inchesin length during the next 3-4 yearsin the lake. Juvenile salmonids and char
prefer habitats in the river margins with shalow depths and low water velocities (Marotz 2000, pers.
comm.). How changes affect these river margins more dramatically than other main river aress.
Juvenile and subadult size bull trout have an increased risk of predation when they are forced to move
from their preferred habitats by river flow changes caused by dam pesaking operations (Hoffman et d.
2000). Thisincreased risk of predation leads to increased injury, mortdity, and predation avoidance
stress.

Hungry Horse Dam operates without substantive restrictions during the winter period. Thisresultsin
rgpid and dramatic changes in both river flow and stage downstream of the dam. Bull trout may utilize
the 5 miles of the South Fork Hathead River, downstream of the Dam and are present in the maingem
Flathead River. These stream reaches are subject to extreme flow fluctuations, up to 145 cfsto 11,700
cfswithin hours in the South Fork FHathead River. FHow fluctuations from the South Fork aso affect
the maingem Hathead River.

Power peaking and voltage or transmission stability operations change the flow of theriver ona
frequent basis. This adversdly affects aguatic insect surviva and production and can strand young fish
(BA, 1999). These effects d so degrade the habitat and availability of the prey base.

Salmon Flow Augmentation - Following the spring run-off event (May-June), the proposed action is
to provide juvenile migration augmentation water from Hungry Horse Reservoir for sdmon in the lower
Columbia River during late July and August. Between these two higher water eventsin the maingem
Flathead River there occurs aperiod of several months when releases from Hungry Horse Dam can be
a low flow (current minimum flow in the proposed action is 145 cfs), depending on the water runoff
forecast. Adverse effectsto bull trout can occur in the South Fork and mainstem Hatheed Riversif the
trangtion between the low flow and high flow periods occurs over too short atime period, or if the
trangtion has extreme stage changes during the biologicaly productive summer growing season. The
adverse effects to bull trout would be smilar to those identified above (power peaking operations);
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rgpid changesin bull trout micro-habitats. This decreases prey availability, production and increases
juvenile and sub-adult bull trout vulnerability to predation.

Gas Supersaturation - Spill of water from Hungry Horse Dam is generaly avoided because the dam
outlet works are known to cause gas supersaturation conditions (in excess of State standards of 110%)
in the South Fork Hathead River and the downstream mainstem Fathead River. Adverse effectsto
bull trout could occur during spill events and the severity of the effect would depend on severd factors
(leve of gas supersaturation, depth of the fish, length of time of exposure, etc.). At the present time,
potential adverse effectsto bull trout would likely be minimd, as the naturd unsaturated flows from the
North and Middle Forks Hathead River mix with the supersaturated flows originating from Hungry
Horse Dam.

Temperature - Operation of a sdective withdrawa system a Hungry Horse Dam alows water
temperaturesin the regulated mainstem Hathead River to mimic pre-impoundment natura conditions,
particularly during the optimum summer and fdl fish growth period (BA, 1999). Operation of the
selective withdrawa system should result in restoration of pre-impoundment aquitic insect diversity and
increased fish growth in theriver, resulting in improved conditions for bull trout.

Hunary Horse Reservoir

Reservoir Operations - Hungry Horse Reservoir flood control, hydropower, and salmon flow
augmentation operations can affect reservoir bull trout habitat and food production. Hungry Horse
Reservoir can be drawn down 85 feet during this annua cycle, which can diminish the amount of
aquatic and terrestria insect production available to bull trout prey species (BA, 1999). Generd
agueatic production, and consequently bull trout forage fish production, can aso be decreased by failure
to refill the reservoir. Potentia adverse effectsto bull trout due to decreased prey availability are
currently unknown.

Claification of Proposed Action

The analysis of the response of bull trout detailed above was devel oped based on the proposed action
asinitidly outlined in the 1999 BA. As noted in section 3 of this Opinion, on December 19, 2000, the
Service recelved aletter from the action agencies, further clarifying their action.
A summary of those clarifications, and how they may effect bull trout, are listed here.

- Theletter establishes when VARQ will be implemented at Hungry Horse Dam.

- The 1999 BA did not include minimum flows for bull trout. Minimum flows for the species

are edtablished for the July-August period. Thisincrease in base flow should provide for
additiond habitat productivity in the most biologicaly productive time of the yeer.
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- Ramp rates were not proposed in theinitid BA. The letter includes the action agencies
agreement to test ramp rates at Hungry Horse Dam over the next two years. Thistest will
facilitate andyses of the feagihility of the rates and the changes to biologica productivity in the
river sections below the dam.

- The letter establishes higher minimum flows in the South Fork of the Hathead River.

- The letter establishes a year-round minimum flow a Columbia Fllswith adiding scde
between 3,200 and 3,500 cfs.

The andysis outlined above, together with the conclusionsin section 7.A.5., demondtrates that the
action as outlined in the 1999 BA would have avoided jeopardy to listed bull trout. Based on the
modifications to the action provided in the December 19, 2000, letter, the Service fedsthat the
modifications to operations summarized above would reduce adverse effects, and would reduce take of
bull trout.

Albeni Fdls Dam

Passage/Entrainment - Albeni Falls Dam was constructed without fishways to accommodate safe
upstream and downstream passage of fish. Thisdam isabarrier isolating about 50 miles of the Pend
Orellle River and itstributaries from Lake Pend Orellle. These migratory bull trout subpopulations are
believed dependent upon Lake Pend Orellle for sub-adult and adult rearing. Similar life history patterns
(invalving adfluvid bull trout utilizing spawning streams entering the system below lakes) occur with the
Lake Wenatchee, Washington, and Bull Lake, Montana populations. Bull trout were abundant in the
Pend Oreille River through 1957, and then abruptly their numbers decreased to the point that individua
fish are now noteworthy. This abrupt decline correlates with the commencement of operation of Albeni
Fdls Damin 1952. No other abrupt, or widespread threat can be identified for this portion of the Pend
Oreille River basin during the 1950's. In the absence of passage, migratory bull trout remaining in the
Pend Orelle River will continue to be harmed.

Forage Base in Lake Pend Oreille

K okanee sdmon and exotic species are providing the mgority of the forage base for adult bull trout in
Lake Pend Oreille (Malet, 2000). Generdly, where lake trout have been introduced to lakes with
adfluvid bull trout, |ake trout have become the dominant species. This has occurred in Priest Lake
(Rieman and Lukens, 1979, Bowles et . 1991); Flathead Lake (Weaver, 1991); and other lakes
(Donad and Alger, 1992). Competition and/or predation are believed to be the principa mechanisms
leading to decline of bull trout. These above mentioned lakes did not have an abundant prey base such
as kokanee when bull trout were displaced
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Lake trout are believed to be the principd threat to Lake Pend Oreille bull trout (PBTTAT, 1998).
Thusfar, Lake Pend Oreille has been an exception to the pattern of bull trout displacement. Although
lake trout were introduced 75 years ago, bull trout numbers have been nearly stable in recent decades.
It is suggested that bull trout have been able to coexist with lake trout in Lake Pend Oreille because of
an abundant supply of kokanee as aforage base for both species (PBTTAT, 1998). However, the
kokanee population is at record low levels, and at risk of collgpse (Mallet, 2000). Kokanee spawning
habitat is conddered limiting in Lake Pend Oreille. Cabinet Gorge Dam continues to block migration to
tributaries estimated to have supported 100,000 spawners annualy (Pratt and Huston, 1993).
Improvement in lake shore spawning success appears to be the best available option to restore
kokanee numbers (Mallet, 2000). Alternation of lake levels, which dlows wind-driven waters to
cleanse pawning gravels, has shown promise of increasing kokanee egg to fry survivd. Alternating
winter water levels between Lake eevation 2051 and 2055 feet, is within operating criteria of Albeni
Fdls Dam. When Lake Pend Oreilleis held annudly at devation 2051 feet, those gravels around the
lake shore below the depth of wave driven agitation (below gpproximately eevation 2047 feet) become
compacted with fine materids, and “sorted” into Szes not optima for kokanee spawnings. This makes
those gravels unsuitable for kokanee incubation because of poor water circulation and oxygen
depletion. When the lake is managed to devation 2051 feet, those gravels between approximately
2047 and 2051 feet are subject to wind-driven agitation. Shifting gravels are unsuitable because eggs
and fry may beinjured directly or exposed to predation. Studies maintaining the lake elevation a 2055
feet are intended to provide aband of gravels, between approximately 2047 and 2051 feet, around
portions of Lake Pend Oreille which have recently been cleansed by wave actions. The gravels are il
below eevations subject to disturbance through wave action, between eevations 2051 and 2055 feet.
At some of the sites which are subject to very intensve wave action, extended stable lake levels may
cause displacement of suitably sized spawning gravels, leaving cobble too large for kokanee to spawn
in (Bill Harriman, 2000, IDFG pers. comm.). Thus, by supporting maintenance of the kokanee forage
base, operators of Albeni Falls Dam may indirectly preclude harm to bull trout. Conversdly,
maintenance of static winter weter levels (no dternating levels) above Albeni Falls Dam may lead to
displacement of bull trout from the Lake Pend Oreille subpopulation.

7.A.2. Lower Columbia River

The present digtribution of bull trout in the Lower Columbia River basin isless than their higtoric range
(Buchanan et d. 1997). Subpopulations of bull trout have been isolated by large-scae hydrodectric
facilities and large expanses of fragmented habitat. Although fish may pass Bonneville, The Dalles, John
Day, and McNary dams in both upstream and downstream directions, the extent to which bull trout use
the Columbia River and these fish passage facilities designed for anadromous fishesis relatively
unknown. In addition, the nine mgor tributaries have numerous hydroe ectric facilities, many of which
do not provide upstream passage and may isolate the tributaries where these facilities occur, from the
maingem Columbia River.

It is not certain whether the Lower Columbia River isaseasond migratory corridor for bull trout.
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However, bull trout have been caught in the maingem downstream from Bonneville Dam, and in both
the Bonneville and The Dales reservoirs in the northern pikeminnow reward program fishery (Weachtel,
2000). In addition, several fish tagged in the Hood River, Oregon river reach have been recaptured at
Drano Lake, Washington, the Bonneville pool backweter of the Little White Sdmon River (ODFW,
unpublished).

Passage/Entrainment

Recent recordsindicate that bull trout have only been captured in the Bonneville Dam reservoir, The
Dales Dam reservoir, and the Lower Columbia River downstream from Bonneville Dam (Wachted,
2000). Recent records of bull trout from the John Day or McNary reservoirs do not exist. Additiona
evidence exigts of historica presence of bull trout a The Dales and potentid for use of McNary
reservoir by bull trout. The earliest confirmed record for bull trout is a specimen collected in 1854 from
the Columbia River & The Ddles (Cavender, 1978). Bull trout have aso been collected in the adult
fish trap a Threemile Dam near the mouth of the Umatilla River (Contour, Confederated Tribes of the
Umatilla Indian Reservation, personad communication).

The Lower Columbia River dams are equipped with fish passage facilities and are operated to pass
anadromous salmonids. Bonneville, John Day, and McNary dams are equipped with fish screen and
bypass systems for downstream migrating juvenile salmon and stedhead. The Ddles Dam’ s turbines
are not screened.  Juvenile fish passage facilities at The Dalles Dam include an ice-trash duiceway and
one sx-inch diameter orifice in each turbine bay gatewell. Fishways are provided at each Lower
Columbia River dam for upsiream passage by adult sdmon and steehead. Al fish passage facilitiesare
operated and maintained according to criteria specified in the annua Fish Passage Plan (Corps,
2000a).

Bull trout move into the Bonneville Dam reservoir from tributaries such as the Hood River and migrate
back into the tributaries on spawning migrations. It is not known how long they spend in the mainstem.
Some of these fish may move upstream or downstream within the reservoir and attempt to pass
Bonneville or The Ddles dams. The possible passage routes for downstream migrants at Bonneville
Dam include the spillway, juvenile fish bypass system, duiceways, turbines, fish ladders for adult fish,
and navigation lock. With the exception of the juvenile fish bypass system, smilar routes of passage
adso exig a The Ddles Dam. Upsream migrants may use the fishways designed for adult sdmon and
steelhead or the navigation lock.

Downstream Passage

Presently, it isnot known if downstream passage conditions at the Lower Columbia River dams are
suitable for bull trout. Little is known about the migratory behavior of bull trout in the Lower Columbia
River (eg., time of downstream migration or the size of fish when they would be passing the dams).
The Lower Columbia River dams are presently configured and operated to pass juvenile sdlmon and
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steelhead according to the NMFS' 1995 biologica opinion and the 1998 and 2000 supplemental
opinions for operation of the FCRPS. The main passage routes for juvenile fish are the spillways, fish
screen and bypass systems, and turbines.

The Lower Columbia River dams are operated to pass juvenile anadromous salmonids during the
migration season (March 1 through November at Bonneville Dam; April 1 through November a The
Ddles and John Day dams; April 1 through December 15 at McNary Dam). Specific operational
measures that are implemented for juvenile anadromous salmonid migration include voluntary spill,
trangportation of fish, flow augmentation, mechanica bypass, and operating turbines at pesk efficiency.
Controlled, voluntary saill is provided at the Lower Columbia River dams from April 20 through August
31 to improve the surviva of juvenile sdmonids when they passthese projects. All juvenile fish that are
collected at McNary Dam after about June 20 are transported by barge or truck and released
downstream from Bonneville Dam. The NMFS has established spring and summer flow objectives at
McNary Dam to reduce the time required by juvenile sdmonids to migrate through the Lower
ColumbiaRiver. The spring flow objective may be from 220 to 260 thousand cubic feet per second
(kcfs), depending on water runoff forecasts, and the summer flow objective is 200 kcfs. Water is
provided from upstream storage reservoirs such as Libby, Hungry Horse, Grand Coulee, and
Dworshak to help meet these flow objectives.

The god of these facilities and operations has been to ensure that as few juvenile fish as possible pass
through dam turbines. The percentage of fish that pass the dams by routes other than turbinesis
expressed as “fish passage efficiency” (FPE). The FPE god set by the NMFS for the Lower Columbia
River dams has been 80 percent. Under existing conditions, McNary, John Day and The Ddles dams
exceed thisgod for spring chinook sdmon, while Bonneville Dam’s FPE is about 69 percent. For fdl
chinook salmon, only The Dales Dam exceeds this god, while the remaining projects range between 49
and 71 percent.

The juvenile anadromous fish passage strategy of the NMFS will be to maximize the surviva of juvenile
outmigrants through the FCRPS. Thisisto be accomplished by a combination of actions. These
include: maximizing spillway passage, investigating surface bypass passage, investigating surface
collection passage, maximizing fish surviva through powerhouse intake screen and bypass systems,
investigating ways to reduce turbine mortality, and reducing predation.

The effect of operation of the Lower Columbia River hydrodectric projects on downstream bull trout
passage is unknown at thistime. Recent Smolt Monitoring Program records indicate that no bull trout
have been collected in the juvenile fish collection facilities & McNary, John Day, or Bonneville dams
(Basham, 2000). However, it is possible that bull trout may pass dl of the Lower Columbia River
dams over the spillways or through the turbines. Measures intended to improve downstream passage
surviva of juvenile anadromous salmonids at the Lower Columbia River dams would be expected to
pass smdler bull trout, provided they are at the same depths as juvenile sddmon and steel head, and
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provided those measures are implemented when bull trout are present. Thereislittle, if any, information
regarding the depths at which bull trout would be present in Bonneville pool or other Lower Columbia
River reservoirs. Data from Powerdale Dam on the Hood River indicate that bull trout migrating
upstream, presumably out of Bonneville reservoir, were primarily collected between early May and late
Jduly (cite). A few bull trout have been collected in August and October. Passage measures for
anadromous salmonids are being implemented during this time a Bonneville and The Ddles dams.

A high percentage of juvenile bull trout that would pass dams over the pillway and viathe juvenile fish
bypass systems would be expected to survive. Lower surviva would be expected for those bull trout
that pass through turbines. Surviva of juvenile anadromous sdlmonids passing Columbia River dams
viathe spillways has been found to range between 97% and 100% at each dam. Fish that pass through
the juvenile fish bypass system survive at rates of 97% to 99% per dam. Direct turbine surviva through
Columbia River dam turbines has been estimated to average about 90% per dam (NMFS, 2000).

Larger adult bull trout passing over the spillways are expected to survive at rates comparable to those
for smdler sdmonids. Those adults passing through the juvenile bypass system would be expected to
have low mortdity rates, but higher injury rates. Wagner and Hillson (1973) found that 1% of adult
steelhead that fell back through the juvenile bypass system at McNary Dam died, but that 40% to 50%
auffered injuries. Mortdity rates for adult bull trout passing through turbines is expected to be higher
than for juvenile fish. Mortaity estimates ranging between 22 and 57 percent for adult steelhead that
passed through turbines were reported in a summary of adult fish falback rates and mortaity (NMFS,
1998).

Any bull trout that would be collected at McNary Dam during the summer juvenile fish migration season
would be transported by barge or truck and released into the Columbia River downstream from
Bonneville Dam. Thiswould displace these fish at least 150 miles downstream. Presently, it isnot
known if thiswould occur because no bull trout have been recorded to date (1981 to the present) in the
smolt monitoring facilities at McNary Dam.

Upstream Passage

The Lower Columbia River dams are dl equipped with fishways for upstream passage by anadromous
fish. To date, there are no records of bull trout passage at any of the Lower Columbia River dam fish
ladder counting stations (John Loch, WDFW, personad communication). However, in the past there
has not been a requirement to count and record bull trout at these projects. Therefore, records of fish
passage may not represent actual upstiream migration by bull trout. However, a lack of records of bull
trout passage seems to indicate that passage does not occur.

Depending on the results of studies to determine the extent that bull trout use the maingem Columbia

River, there may be aneed to determine the upstream passage requirements of bull trout at fishways on
magor dams. Presently, fishways are designed and operated for passage by adult sdmon and
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dedhead. Itisnot known if criteriathat have been developed for salmon and stedhead will suffice for
bull trout. Information needs include the flow ve ocities required to attract bull trout into fishway
entrances, types of fishway configurations that bull trout prefer (verticd dot, submerged orifice, pool
and weir, etc.), temperature requirements, and entrance and fishway depths.

Power Peaking

Presently, the four Lower Columbia River dams are operated for power pesking within the limits for
change in tallwater devation and flow volume shown in Table 8. John Day Reservoir evations dso
fluctuate for flood control. When they are present in the Lower Columbia River, bull trout can be
adversely impacted by rapid devation fluctuations in both reservoirs and unimpounded river reaches
below projects. Sudden increases or decreases in flows can dewater stream banks, strand or displace
juvenile fish, disrupt adult fish populations, and reduce availability of aquatic insects and smdl fish for
food (BA, 1999).

Table 8. Exiding flow fluctuation limits for Lower Columbia River dams.

Dam Rate of tailwater Rate of flow volume change
elevation change (cfghr)
Bonneville Summer 1.5 ft/hr, 4 ft/24 hr Not specified
Winter 3 ft/hr, 7 ft/24 hr
TheDdles 3 ft/hr 150,000 cfs/hr
John Day 3ft/hr 200,000 cfg/hr
McNary 1.5 ft/hr 150,000 cfghr

Entrgoment and sranding of sdimon fry caused by fluctuating flows from hydrodectric fadilitiesin the
Columbia River has been documented and is currently being studied. The Oregon Department of Fish
and Wildlife (ODFW), Washington Department of Fish and Wildlife (WDFW), and the Service are
presently involved in ajoint Sudy to determine the effects of flow fluctuations on juvenile anadromous
sdmonids downstream from Bonneville Dam. Feld observations from this study indicate that
fluctuating flows entrap salmon fry by isolating them in pools, or strand them on gravel bars (Joe
Hymer, WDFW, persona communication).

The effects of flow fluctuations gppear to be greatest on smdler fish. Chinook salmon fry inhabit
shdlow waters near shorelines and move to deeper water as they become larger. In the Hanford
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Reach, protective measures to reduce fish entrgoment and stranding are in effect until the juvenile
chinook salmon reech 60 millimeters (mm) in length.

The effects of flow fluctuation on bull trout in the Lower Columbia River are undetermined a thistime
because little information regarding the numbers of bull trout present, the size of bull trout when they
enter the Lower Columbia River, their habitat preferences, and responses to flow changesis available.
Limited data are available for larger fish that have been collected in sport fisheries, gill nets, or adult fish
trgps. Downdiream migrant traps in the Hood River system have collected limited numbers of bull trout
(n = 18) ranging between 115 to 211 mm in length (Newton, 1998). However, the type of sampling
gear used does not effectively collect bull trout, which are bottom dwellers.

Smaller bull trout may be susceptible to entrgpment or stranding due to flow fluctuations. Goetz (1989)
reported that bull trout less than 100 mm in length were primarily bottom dwellers and that juveniles
were found in highest abundance in larger rivers among rocks adong the stream margin or in Sde
channds. Flow fluctuations could potentialy strand or entrgp juvenile bull trout if they are present in the
Lower ColumbiaRiver. Additiona information is needed to determine the size of bull trout when they
are present in the Lower Columbia River.

Larger bull trout could be affected by flow fluctuations. Bjornn (in Goetz, 1989) reported that bull trout
moved to near surface waters when temperatures were below 12.8 degrees C. Goetz (1989) dso
noted that Hanzel (1985) reported bull trout consistently traveled along the shoreline of Flathead Lake.
The feeding behavior of bull trout could also make them susceptible to Stranding or entrgpment if they
feed upon juvenile sdmon or resdent fish in shdlow waters. Thereislittle information regarding the
movement of bull trout in the Lower Columbia River. Bull trout that are captured at the Powerdde
Dam trep aretagged. A few bull trout have been tagged with radio transmitters, but additional tagging
IS necessary to determine their patterns of movement, preferred depths, and the relationship of their
movements to water temperature.

| nudated Habitat

The condruction of the hydrod ectric projects on the mainstem Columbia River has resulted in
sgnificant changes to the aquatic habitat and the biological community. Hydroelectric projects have
created reservoir systems upstream of the dams, changing what was once a free-flowing riverine (Iotic)
system into a dow-moving lacugtrine (Ientic) system. Dam congtruction has inundated, impeded, or
blocked access to spawning areas (Fulton 1968; Gordon 1964; Raymond 1988). Asaresult, these
changes, in part, have resulted in sharp decreases of returning Pacific sdmon and little is known about
the extent a which these changes are affecting bull trout. Other effects of inundated habitat have
included changes in the biological community within the system due to modifications of the aquatic
habitat. Changesin resident fish assemblages have been documented (Barfoot, U.S. Geologica Survey
(USGYS), pers. comm., 2000). Higoricaly, fish communities in the Columbia River Basin were
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dominated by stenothermic coldwater salmonids and cottids (Li et d. 1987). However, hydrodectric
development has resulted in agquetic habitat changes, thus changing the native biotic communitiesin
rivers of the basin (Barfoot, pers. comm., 2000). These changes restructured fish assemblages which
were then further modified by a proliferation of introduced warmwater and coolwater fishes, such as
centrachids and percids, in littoral and sublittora habitats of reservoirs (Li et a. 1987; Poe et d. 1994).
The extent of the effect that these * community” changes may be having on bull trout within the
Columbia River isunknown. Higtorically, bull trout have been captured in the Columbia River (Gray
and Dauble, 1977), and recent captures of bull trout in the mainstem suggest that bull trout use of the
Columbia River isafeasble hypothess. Therefore, habitat loss and increased competition and
predation from introduced species may be adversely affecting remnant populations.

Gas Supersaturation

Bull trout have been reported from the reservoirs of Bonneville and The Ddles dams and in the free-
flowing reach downstream from Bonneville Dam. Uncontrolled spill during spring runoff may adversely
affect bull trout within the main sem due to high dissolved gas levels resulting in gas bubble trauma
(GBT). Thetime of year for mgor uncontrolled spill gppearsto coincide with bull trout upstream
spawning migrations to cooler, headwater streams, based on radiotelemetry work on Deschutes’'\Warm
Springs rivers and Powerdae Dam trap information. Therefore, a mainstem population would most
likely be moving into the tributaries during spring and early summer to holdover for fal spavning.

Uncontrolled or forced spill could detrimentally affect bull trout in dam tailraces and reservoirsif they
are exposed to excessvely high levels of total dissolved gas for extended periods of time. Both
voluntary and involuntary spill occur at the Lower Columbia River dams. The voluntary spill program is
conducted to improve the surviva of juvenile anadromous sdmonids during their seaward migration.
Voluntary spill usudly begins on April 20 and continues through August 31 at the Lower Columbia
River dams. Spill islimited by water quaity standard waivers that are issued by the Washington
Department of Ecology and the Oregon Department of Environmental Qudity to the NMFS. The
waivers limit total dissolved gas (TDG) to 115 percent in the dam forebays and 120 percent in the dam
tailraces.

Voluntary spill that limits TDG to the 115/120 percent level does not appear to adversdly affect aquatic
life. Research and monitoring of spill and TDG have found that the waiver limits of 115/120 percent
TDG do not detrimentaly affect migrating juvenile sdmonids, resdent fish, or invertebrates (Shrank et.
a. 1997). Monitoring conducted from 1995 through 1999 indicates that the average incidence of GBT
increases above 1% when TDG exceeds 115%. The incidence and severity of GBT increase at TDG
levels above 120% (NMFS, 2000a). Severe signs of GBT have not been observed in resident fish and
invertebrates when TDG levels were below the 115/120% level (Shrank et d. 1997).

Adult anadromous salmonids have shown varying frequencies of GBT depending on species. 1n 1997,
sockeye salmon and stedlhead examined a Bonneville Dam had higher incidences of GBT (15.6% and
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7.1%, respectively) than chinook saimon (lessthan 1%). The highest incidences of GBT occurred
when flow and involuntary spill were the highest during the year and TDG was gregter than 125%
(NMFES, 1998). In 1999,when TDG was generaly within the 120/115% range, no signs of GBT were
detected in adult salmonids sampled a Bonneville Dam (NMFS, 2000b).

Involuntary or forced spill occurs when riverflow exceeds turbine capacity or when thereisalack of
electrical power demand. Involuntary spill can cause TDG levesto exceed the state standard of 110
percent, aswell asthe waiver limit of 120 percent. For example, in 1997, ahigh flow year, spill during
the spring was primarily uncontrolled and TDG levels generaly exceeded the waiver levels (NMFS,
1998). The NMFS has concluded that there are limited management actions available to decrease gas
supersaturation in above average water years.

The impacts of spill and gas supersaturation on bull trout are expected to be smilar to the effects on
anadromous samonids. Controlled spill up to the TDG waiver limits should not adversely impact bull
trout. Uncontrolled spill typically occurs during the spring freshet, a period when bull trout are present
in Bonneville pool and when they are migrating upstream into tributaries. Involuntary spill that produces
TDG levels greater than the waiver limits may adversely affect bull trout if they arein shdlower waters.
Depth compensation reduces the effect of gas supersaturation so that fish are less affected at greater
depths than they are in shdlower waters. It is not known whether bull trout inhabit deeper waters or
whether they frequent shalow watersin the Lower Columbia River reservairs, so the effect of high
TDG levesis unknown.

A secondary impact of gas supersaturation would be its effect upon the prey base of bull trout.
Sampling of resdent fish and juvenile sdmonids during voluntary spill has not shown an adverse impact
on those fish. Spill that produces TDG levels greater than 120% would produce signsof GBT in
resdent fish. Shrank et d. (1997) noted a high prevaence of GBT in resident fish downstream from
Ice Harbor Dam when TDG leves ranged from 120 to 145 percent.

Research is needed to determine when bull trout resde in the Lower Columbia River, the sze of bull
trout when they are present in the Lower Columbia River, and the depth of water inhabited.

Temperature

The harmful effects of large reservoirs created by hydrod ectric projects consist of reduced velocities
and higher water temperatures (Gordon, 1964). Pools behind dams tend to have rdatively warm water
in comparison to their respective tributaries. Dam congtruction on the mainstem of the Columbia began
inthe 1930s. Over the past Six decades, there have been increases in the maximum temperature with
progressively earlier peak temperaturesin the mainsem Lower Columbia River and its tributaries
(Quinn and Adams, 1996). Water temperatures recorded at Bonneville Dam on the Lower Columbia
River during recent years indicate that a substantial overall increase in temperature has occurred since
1949 (Petersen, U.S. Geologica Survey (USGS), pers. comm., 2000). Bull trout are considered a
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cold-water saimonid. Goetz (1989) suggested optimum water temperatures for rearing of about 7 to 8°
C; temperature above 15° C (59" F) is believed to limit bull trout digtribution (Fraley and Shepard,
1989). Manstem Columbiariver water temperatures vary seasondly, with the warmest temperatures
being recorded in the late summer to early fal and the coldest temperatures during the winter months.
High temperatures in the mainstem are close to or can exceed bull trout temperature limits. In fact, the
generd consensus concerning bull trout presence in other areas where they have not been previoudy
documented (i.e., Drano Lake) isthat these captured fish are “dip-ins” i.e,, fish seeking temperature
refugia from the maingem in the smdller, colder tributaries Smilar to upstream migrating seelheed. It
gppears that some bull trout are utilizing reservoirs created by hydrodlectric projects. However, certain
factors such as temperature may be integra in causing seasona movements of maingem fish into the
mgjor tributaries of the Columbia when mainstem temperatures rise above preferred temperatures for
bull trout.

7.A.3. Lower Snake/Clearwater River

The only subpopulation of bull trout associated with the four Lower Snake River reservoirs spawns and
rears in the Tucannon River basin. Both resdent and migratory forms occur here. Only resident fish
are suspected to be present in the headwater of Pataha Creek, but both forms exist in the main stem
Tucannon River and its upper tributaries (WDFW, 1997). Evidence suggests that migratory bull trout
from the Tucannon River dso utilize the main sem Snake River on a seasond basis (Buchanan . d.
1997 citing Ward; WDFW, 1997). Kleg inlitt. (1993) reported severd observations of adult bull
trout passing Lower Monumenta and Little Goose dams. From 1994 to 1996, there were 27 bull trout
passing the adult fish counting station (mainly in April and May) at Little Goose Dam (Richards,
WDFW, personal communication, 2000). At least six bull trout passed counters at Lower Monumental
and Little Goose damsin 1991 and 1992 (Kleist, 1993). Kleist dso observed one bull trout in 1993
just downstream of the count window at Lower Monumental Dam. Furthermore, one bull trout was
captured in the Paouse River below Pdouse Fdlsin 1998 (Mendd, WDFW, personad communication,
2000). These were likely migratory fish from the Tucannon River. However, one bull trout was
observed at Lower Granite dam in 1998 (Hurson, USCOE, persona communication, 2000) that may
indicate fluvid fish are migrating to other upstream subpopulations. The satus of bull trout associated
with the Tucannon River was rated as* hedthy” by WDFW, athough some habitat is degraded due to
timber harvest and recreationa use. The Tucannon subpopulation is not currently at risk of extinction,
and is not likely to become 0 in the foreseesble future because of sufficient habitat protection
(wilderness designation) in the upper watershed and the lack of brook trout encroachment from Pataha
Creek. The Pataha Creek subpopulation is at risk of extinction as aresult of habitat degradation, and
competition and hybridization from brook trout.

Bull trout may pass dams downstream via the juvenile fish bypass sysems a the Lower Snake River
projects. Bull trout may also pass these projects during periods of spill. Controlled spill for juvenile
sdmon passage or uncontrolled spill at Lower Snake River damsis likely to increase the entrainment
rate of individua bull trout that migrate into the reservoirs to feed seasonaly. Once entrained, bull trout
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can become stiranded or isolated in the downstream reservoirs or Sgnificantly delayed in their return
migrations. Alternatives that increase uncontrolled or controlled spill are likely to increase adverse
affects from entranment. The Dam/Impoundment dternatives adso include mgor system improvements
that are focused on more effective diverson of juvenile fish avay from the turbines. If effective for
juvenile anadromous samonids, they may dso effectively divert bull trout away from the turbines and
thereby potentially decrease take below exigting levels. However, short term disturbances from
improvement congtruction may aso adversely affect bull trout by preventing or discouraging use in the
condruction areg, further impeding migration. Since the extent and timing of bull trout use of the four
dam facilitiesis unknown, the Service cannot quantify the impactsto bull trout at thistime.

In the Clearwater Basin there are known subpopulations of bull trout in Selway, Lochsa, and North
Fork and South Fork Clearwater rivers. While little is known of the status or trends of these
subpopulations, we do know that migratory formsdo exist. Their use of the main slem Clearwater
River is seasond, as summer water temperatures exceed those preferred by bull trout. Aswith many
subpopulations e sewhere, the suppressing factors impacting these include habitat degradeation, loss of
prey species, passage barriers, hybridization and competition with exotics, and harvest (Clearwater
Basin Bull Trout Technica Advisory Team, 1998). Dworshak Dam is afactor isolating the North Fork
Clearwater River subpopulation from the othersin the basin. Bull trout that are entrained from
Dworshak Dam or migrate from other Clearwater Basin subpopulations cannot contribute to the North
Fork subpopulation.

Passage/Entrainment

The Tucannon River subpopulation gppears to use the main ssem Snake River for adult rearing on a
seasond bass. Ther occurrence in the hydro power system has been verified by afew incidentd
observations during sampling in Lower Monumenta Pool (Buchanan et d. 1997 citing Ward), and in
the adult passage facilities at Lower Monumental and Little Goose damsin the early 1990s (Klag, in
litt. 1993). Basham, in litt. (2000) reported additional observations a Lower Monumenta (n= 1) and
Little Goose (n = 4) damsin 1998 and 1999. Based on fish counting schedules outlined in Corps
reports (Corps, 1997), adult fish enumerations are not conducted at the Lower Monumentd, Little
Goosg, or |ce Harbor fish counting windows from November 1 through March 31. Unfortunately, this
period coincides with typica adult bull trout movementsinto larger main slem systems for adult rearing
and foraging as indicated in the Tucannon (Underwood et d. 1995) and other Columbia Basin loca
populations (Elle, 1995; Faler and Bair, 1992; Martin et d. 1992; Theisfeld et d. 1996). Also, during
fish counting activities, counters are not specificaly asked to note bull trout. Asareault, it is unknown if
the FCRPS and exigting fishways a the Lower Snake River dams are impeding bull trout passage, or if
migratory fish originating from the Tucannon River attempt to pass these facilities on aregular bass.

Bull trout are known to occur in the tailrace below Dworshak Dam. They have been observed

occasondly in the Dworshak Nationd Fish Hatchery adult trap (Clearwater Basin Bull Trout Technica
Advisory Team, 1998), and are incidentdly caught in fish sampling efforts and sport fisheries below the
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dam (Biglow, USFWS, personal communication, 2000; Cochnauer and Putnam, 1997; Connor,
USFWS, persona communication, 2000).

The Service believes mogt, if not dl bull trout resding below Dworshak Dam are the result of
entrainment through the dam from Dworshak Reservoir. Thisis based on: 1) the proximity of the
tallrace to known spawning subpopulations (the closest being those in the Sdway River, & least 92 rkm
upstream from the mouth of the North Fork), 2) documented entrainment of kokanee and other
reservoir fishes, and 3) the ocurrance of adult migrant sized bull trout in the area during periods when
these fish would be expected to be on their spawning grounds. The Service does not believe that the
North Fork Clearwater River below Dworshak Dam provides suitable spawning habitat for natura
production of bull trout. We aso assume that the frequency of bull trout entrainment likely mirrors that
of other sddlmonids such as kokanee. The highest entrainment rates of kokanee at Dworshak Dam
occurred in 1996 and 1997, and were associated with the flood releases of those years. These same
years are associated with the highest incidental catches of bull trout in the hatchery adult trap (n = 5)
and fish sampling in the tailrace (n = 12) (Cochnauer and Putnam, 1997; Roseberg, USFWS,
unpublished data).

The effects of entrainment can include physicd injury, direct mortdity, migration delays, and isolation
from spawning aress. All these effects are likely to occur a dl the FCRPS facilities at some unknown
rate, but entrainment a Dworshak Dam resultsin the direct loss of those entrained individuasto the
population above the dam.

| nundated Habitat

Available higtoricd data does not suggest bull trout spawning/early rearing habitat was inundated when
Dworshak or the Lower Snake River dams were completed; al evidence suggests that the impounded
areas were higtorically used as adult/subadult foraging and overwintering areas. This use continues
today for these age groups. The trangtion from ariverine environment to a reservoir would likely
eventualy force the higtoric fluvid locd populations to adapt to an adfluvid type life history. Provided
the loca populations adapt to the dtered environment and sufficient forage is available throughout time
in the reservair, the change to a reservoir system could have some positive effects on the bull trout as
well. For example, adfluvid fish typicaly grow to larger Szesthan fluvia migrants, and as aresult can
be more fecund (Goetz, 1989). If sufficient spawning and early rearing habitat is available, a potentid
increase in individud fecundity may result in alarger, more robust local population. However, the
available data does not indicate whether the reservoirs on the Lower Snake and Clearwater rivers have
resulted in larger, more fecund bull trout. The data indicates some individuals use the reservoirs for
adult and subadult rearing, SO we assume that at least a portion of the loca populations have adapted to
the adfluviad migratory behavior. Asaresult, the Service believes adverse effects associated with
inundated habitat are minimal, and may be offsat by associated increased growth and fecundity.

Gas Supersaturation




Elevated levels of totd dissolved gases (TDG) are a common problem below dams during periods of
high runoff and spill. High TDG can result in gas bubble disease (GBD) infish. Bull trout that may be
present in the tailraces below Dworshak or the Lower Snake River dams are subjected to high TDG
levels, and as aresult, could be adversdy affected by GBD. Shrank et d. (1997) found that resident
fish experienced a higher mortdity rate from GBD than migratory fish moving through areas with high
TDG concentrations.

GBD was observed in 90 out of 8,842 individua fish sampled downstream of Dworshak Dam in the
gpring and summer of 1997 (Cochnauer and Putnam, 1997). GBD occurrence in sampled fish ranged
from 0.9 to 16.5%, and was most prominent following periods when TDG levels gpproached 120%
saturation. TDG levels of this magnitude were associated with flood release discharges > 20,300 cfs.
The highest rate of incidence occurred in resident sdlmonid species sampled in the 1.5 mile long section
immediatdly below the dam, but none of the 12 bull trout sampled in this section showed signs of GBD.
Because discharges in excess of 20,000 cfs are relatively uncommon and short-lived at Dworshak
Dam, and no sampled bull trout showed signs of GBD, the Service assumes TDG effects on bull trout
resulting from Dworshak operations are minimal.

TDG levdsin the tailraces below the Lower Snake River dams are typically higher than those observed
at Dworshak (Fish Passage Center, 1997). During high spring runoff in 1997, TDG levels below these
facilities were commonly at or above 130% saturation, and occasionally approached 140%. During
late summer and early fdl, when discharge was low, TDG levels were typicaly around 100%. Results
from fish sampling to monitor GBD near the Lower Snake facilities indicate that the occurrence of GBD
infishesin the Lower Snake River was actudly lower than that observed by Cochnauer and Putnam
(1997) in the Dworshak Dam Tailrace. The data presented, however, gppeared to focus on emigrating
anadromous species. The Service is unaware of any documented GBD effectsto bull trout in
association with the Lower Snake River dams, but the potentia for adverse effectsis higher than that
below Dworshak Dam as aresult of higher TDG levds.

Clearwater River Water Temperatures

Water temperature in the North Fork Clearwater River and the main ssem Clearwater River below the
confluence has been dtered by releases from Dworshak Dam and Reservoir. Changes from the
historic water temperature regime began in 1972 when Dworshak Dam was closed and the reservoir
was impounded. Dworshak Dam is equipped with multilevel selector gates that are adjustable for
sdective withdrawa between full pool (1600 ft. mean sed leve (md)) to minimum pool (1445 ft. md)
(Corps, 1986). Thissystem isused to provide cool water suitable for fish production at the Dworshak
steelhead mitigation hatchery located below the dam. These cool water rel eases moderate seasona
water temperature fluctuations in the river below. When compared to pre-dam conditions, facility
operations result in: 1) warmer water in the winter, 2) dower warming in the spring, 3) colder water in
the summer, and 4) dower cooling in thefal (Bal and Cannon, 1974; Ball and Pettit, 1974). The

55



effects of these water temperature changes on bull trout distribution and usage in the Lower Clearwater
River is unclear, but the Service speculates that both benefits and negative affects may occur.

While the annua range of water temperatures below Dworshak Dam is not as varigble as historic
temperatures, it doestypicaly follow ambient conditions with one exception - summer flow
augmentation. Since 1992, summer flow augmentation from Dworshak Dam under the Nationd Marine
Fisheries Service s Biologica Opinion’s has been provided to cool the Snake River for juvenile fal
chinook salmon which emigrate during the summer. The summer augmentation releases have had
variable temperatures ranging from 6.2 to 13.9°C since the program’ sinception in 1992 (Connor et d.
1998). These rdeases are implemented from early July to late August, and have amgor cooling effect
on the lower main sem Clearwater River because of the low flowstypicd in the river at that time of
year (Connor et al. 1998).

The cool water provided during summer could be both beneficia and detrimenta to bull trout found in
that section of river. The benefits may be that the cool water could provide relief for, and may reduce
temperature related mortdities of bull trout that have been entrained from the dam. It islikely that any
bull trout that are in the Clearwater River near the mouth of the North Fork would move into the North
Fork to escape the warm water temperatures in the main ssem Clearwater during the summer. Dally
average water temperatures have been commonly measured at 23 - 25°C during July and Augugt in the
main stem above the confluence with the North Fork (Nez Perce Tribe, unpublished data). Because
bull trout digtribution is believed to be limited by temperatures exceeding 15°C (Fraley and Shepard
1989; Ratliff, 1992) the Service believes Dworshak summer flow augmentation artificialy crestes a
section of river with temperatures that bull trout may seek out. Thiswould entice bull trout to remain in
the river longer than they would under natural water temperature regimes, and these fish may never
move out to found unoccupied habitat, or become incorporated into other existing subpopulations.

It isunlikely that migratory bull trout from other subpopulations in the Clearwater Basn would be
resding in the main sem Clearwater River from late Juneinto July due to increasing water
temperatures. The mean daily water temperature recorded at Peck, Idaho from the last week in June
to the first week in July increases from 11.3 to 14.2°C. Because researchers have found peak
upstream movement to coincide with maximum water temperatures of 10 to 12°C (McPhall and
Murray, 1979; Elle et d. 1994), the Service believes any overwintering bull trout that use the areafrom
the Lochsa, Sdway, or South Fork Clearwater rivers would have dready |eft the main stem on thelr
spawning migrations before the onset of summer flow augmentation. However, those fish entrained
from Dworshak would likely be imprinted on the North Fork Clearwater River, and the reduced
summer temperatures that are in the North Fork during these cool water releases could cause isolation
of these fish from other subpopulations. As aresult, they would not contribute to natura production for
the population.

Other Snake River Basin Subpopulaions
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Severd subpopulations of bull trout occur upstream of the reservair influence of Lower Granite Dam,
and migrants from these groups have the cgpability of fredy moving to and from Lower Granite
Reservoir. These groupsinclude fish from Asotin Creek, and the Grande Ronde, Imnaha and Samon
rivers. The Service has found little evidence to suggest these populations use habitat associated with
the FCRPS in the Lower Snake River. Radio tracking datafrom Elle et d. (1994) and Elle (1995)
showed that adult migrants from the Rapid River subpopulation typicaly overwinter in the main sem
Samon River as far downstream as Whitebird, but afew may move asfar as Mahoney Creek. None
of these fish have been observed in the Snake River. Buchanan et d. (1997) suggested that some
migrants from the Grande Ronde dtill utilize the Snake River. Recent observations of radio-tagged bull
trout from the Grande Ronde River verified the use of the Snake River by those fish asfar down as RM
146, just upstream from Asotin, WA (Shappart, ODFW, persona communication, 2000). In the lower
reaches of the Imnaha River, large migrant sized bull trout are incidentally caught by stedhead anglers
each year, and ODFW believes these fish are migrants that use the Snake River seasondly (Knox,
ODFW, persona communication, 2000). The most compelling evidence is data from the Idaho Fish
and Game smolt trap at Lewigton. It indicates the capture of an occasiond bull trout (Basham, in litt.
2000), but the catch rates have been no more than 1 bull trout annudly. Because thereis little evidence
to support the use of the hydro power system by these subpopulations, the Service believes effects
from the FCRPS on these groups are extremely small.

7.A.4. Cumulative effects

Cumulative effects include the effects of future State, tribal, loca or private actions that are reasonably
certain to occur in the action area consdered in thisbiologica opinion. Future Federd actionsthat are
unrelated to the proposed action are not considered in the section because they require separate
consultation pursuant to section 7 of the Act.

State, Triba and loca government actions are likely to be in the form of legidation, adminidrative rules,
or policy initigtives. Government and private actions may include changesin land and water use
patterns, including ownership and intengity, any of which could affect listed species or their habitat.
Even actions that are dready authorized are subject to politicd, legidative, and fiscd uncertainties.
These redlities, added to the geographic scope of the action area, which encompasses numerous
government entities exercising various authorities and many private land holdings, make any andyss of
cumulative effects difficult and even speculative.

Therefore, these issues are addressed in a summary way below.

State Actions

As noted previoudy, the FCRPS dams are located in the states of Oregon, Washington, Idaho and
Montana. In the past, each state’s economy depended on natural resources, with intense resource
extraction. Changesin the states' economies have occurred in the last decade and are likely to
continue, with less large-scale resource extraction, more targeted extraction, and significant growth in
other economic sectors. Growth in new businesses, primarily in the technology sector, is creating
urbani zation pressures and increased demands for buildable land, eectricity, water supplies, waste-
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disposa Sites, and other infrastructure.

Economic divergfication has contributed to population growth and movement in al three sates, atrend
likely to continue for the next few decades. Such population trends will place greater overdl and
localized demands in the action area for dectricity, water, and buildable land; will affect water quaity
directly and indirectly; and will increase the need for trangportation, communication, and other
infrastructure. The impacts associated with these economic and population demands are likely to affect
habitat features such as water quality and quantity, which are important to the surviva and recovery of
the listed species. The overdl effect will be negative unless carefully planned for and mitigated.

Each gate in the Columbia River basin adminigters the alocation of water resources within its borders.
Water resource development has dowed in recent years. most arable lands have aready been
developed, the increasingly diversified regiond economy has decreased demand, and there are
increased environmental protections. In this current atmosphere, it isimpossible to predict the outcomes
with any reasonable certainty. However, in the event that substantial new water developments occur,
cumulative adverse effects to listed fish arelikely. The Service will continue to work with NMFS and
the state water resource management agencies with regard to impacts of developing new water
resources in the Columbia River basin on listed species. It is hoped that through this effort, vigorous
water markets may develop to dlow existing developed supplies to be gpplied to the highest and best
use.

Locd Actions

Locd governments will be faced with smilar and more direct pressures from population growth and
movement. There will be demands for intensified development in rurd aress, aswdl asincreased
demands for water, municipa infrastructure, and other resources. The reaction of loca governmentsto
growth and population pressure is difficult to assess without certainty in policy and funding. In the past,
loca governments in the states generaly accommodated growth in ways that adversely affected listed
fish habitat. Because thereislittle consstency among local governmentsin current ways of dedling with
land use and environmenta issues, both positive and negetive effects on listed species and their habitat
are probably scattered throughout the action area.

Tribd Actions

Tribd governments will participate in cooperative efforts involving watershed and basin planning,
designed to improve aquatic and fish habitat. The results of changesin Triba forest and agricultura
practices, in water resource alocation, and in land use are difficult to assess, for the reasons discussed
above. The earlier discussion of the effects of population applies aso to Triba government actions.
Unless the Triba governments can gpply and sustain comprehensive and beneficid naturd resource
programs to areas under their jurisdiction, Tribal actions are not likely to have measuresble positive
effects on listed species and their habitat.
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Private Actions

The effects of private actions are the most uncertain. Private landowners may convert their lands from
current uses, or they may intensify or diminish those uses. Individua landowners may voluntarily initiste
actions to improve environmenta conditions, or they may abandon or resst any improvement efforts.
Their actions may be compelled by new laws, or they may result from growth and economic pressures.
Changes in ownership patterns will have unknown impacts. Whether any of these private actions will
occur is highly unpredictable, and the effects even more so.

Summary

Non-Federd actions are likely to continue affecting listed species. The cumulative effects in the action
area are difficult to anadlyze, consdering the broad geographic landscape covered by this opinion,
geographic and palitica variation in the action area, the uncertainties associated with government and
private actions, and ongoing changes in the region’s economy. Whether those effects will increase or
decrease in the future isamatter of speculation; however, based on the population and growth trends
identified in this section, cumulative effects are likely to increase. Although state, Triba and locd
governments have developed plans and initiatives which may benefit listed species, these must be
goplied in a comprehensve manner before the Service can congder them “reasonably foreseegble’ in
an andyds of cumulaive effects.

7.A.5. Concluson

Effects of the Action Summary

The preceding andysis depicted loca effects of each project to the listed species consdered. This
andyss relates the combined impact of dl projects to the DPS as awhole, in order to determineif the
action jeopardizes the continued existence of the species.

According to 50 CFR 402.02 “Jeopar dize 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 speciesin the wild by reducing the
reproduction, numbers, or distribution of that species.”

Table 9 below provides asummary of FCRPS projects and their mgor impacts to bull trout in the
Columbia River distinct population segment. Appendix B relates projects and alimited number of
impacts to bull trout subpopulationsidentified in USDI 1998. Overdl, the Service s andlyss indicates
that FCRPS projects affect or potentially affect 116 of the 141 bull trout subpopulationsin the
Columbia River DPS (gppendix B).

59



Table9. Summary of project impacts to bull trout in the Columbia River distinct population segment.
Excludes Downstream Operation
Migratory Passage . Gas Power |Temperature | Isolates
Dam Name Use (screens/juvenile Entrainment Supersaturation | Peaking Impacts  fSpawning
(no ladder) | bypass system) Habitat
Hungry Horse Yes No Yes Yes Yes No Yes
Libby Yes No Yes ves ves No Yes
Albeni Falls Y es No ves ves ves ves Y es
Grande Coulee Yes No No Yes Yes Yes No
Banks Lake Yes No No Yes Yes Yes No
Chief Joseph Yes No No Yes Yes Yes No
McNary No Yes Yes Yes Yes Yes No
John Day No Yes No Yes Yes Yes No
The Dalles No No Yes Yes Yes Yes No
Bonneville No Yes Yes Yes Yes Yes No
P
No Yes No Yes Yes Yes
Ice Harbor No
Lower Monumental No Yes Yes Yes Yes Yes No
Little Goose No Yes Yes Yes Yes Yes No
Lower Granite No Yes Yes Yes Yes Yes No
Dworshak Yes No Yes Yes Yes No
Yes
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Direct effectsinclude reservoir operations isolating fish from spawning tributaries, or stranding redds
either above or below the project. Indirectly, precluding reservoir use by anadromous or other prey fish
may limit reproduction by reducing the food supply necessary to maintain reproduction rates. Altered
water temperatures downstream of impoundments may also indirectly affect reproduction by atering
natural therma conditions in amanner that reduces egg to fry survival.

Asshown in Table 9, dl existing projects express one or more of these characteristics. However,
regarding temperature impacts that may affect reproduction, our anadyss indicates none of the projects
resulted in temperature effects to known spawning habitat. Hungry Horse, Libby, Albeni Fals, and
Dworshak dams may dl isolate or impede access to spawning tributaries affecting six known bull trout
subpopulations. Lost productive capacity based on partia or complete restriction of access to streams
from anadromous fish aso extends to 60 bull trout subpopulations. Based on the Service sandysis,
these project impacts extend to 65 of the 141 tota bull trout subpopulations in the Columbia River
DPS. This represents an impact to 46% of the subpopulations in the Columbia Basin.

Direct effectsinclude loss of individud fish through turbines, potentid mortaity due to gas bubble
disease, operations that dewater existing redds, or spawning reaches. Indirect effects include loss of
productivity by complete or partid excluson or dimination of prey species such as anadromous fish,
and loss of productivity due to reduced or eiminated anadromous fish returns. As shown in Table 9, all
existing projects express one or more of these characteristics. Although entrainment is possible a nearly
al dams, dueto limited population size the Service does not expect entrainment to occur at the
indicated projects. Further, although presenceis verified at the indicated Snake and Columbia River
facilities, low numbers of bull trout inhabiting the mainstem Snake and Columbia rivers make
entrainment unlikely to be amgor factor affecting the viability of the DPS asawhole. The primary
potentia for entrainment exists at Hungry Horse, Libby, Albeni Fals, and Dworshak Dams, affecting
eight bull trout subpopulations. The Service expects Smilar conditions regarding the potentia for gas
bubble disease. Based on the Service' s analyss, these project impacts extend to 67 of the 141 total
bull trout subpopulations. This represents an impact to 48% of the subpopulations in the Columbia
Basn.

Project impacts that reduce distribution

Direct effectsinclude either completely or partialy blocking migratory corridors to the degree that
historic or suitable habitat is not occupied, and lack of passage at occupied habitat to the degree that
emigration depletes or will eventudly deplete the existing population. As shown in Table 9, seven
exiding projects completely exclude upstream migration. The remaning eght, while not excluding
migration, are expected to inhibit migration. The Serviceis not currently aware of a FCRPS project that
isleading to extirpation of an existing subpopulation due to one-way emigration past a project. The
Service' sanayss identifed 116 subpopulations with migration inhibited or potentidly inhibited by
FCRPS projects. Based on the Service' sanadysis, these project impacts extend to 116 of the 141 tota
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bull trout subpopulations, representing an impact to 82% of the subpopulations in the Columbia Basin.
Conclusion

After reviewing the current status of the bull trout, the environmenta basdline for the action area, the
effects of the proposed action, and cumulative effects, it isthe Service's biologica opinion that
continued operation of the FCRPS s not likely to jeopardize the continued existence of the bull trout,
for the following reasons.

- Bull trout numbers within the action area do not gppear to be reduced, relative to basdine
conditions at the time of listing, due to operation of the FCRPS. Dams with the most direct
affect on bull trout subpopulations (Libby, Hungry Horse, and Dworshak) appear to harbor
stable or secure subpopulations,

- Asimplied above, direct impacts to spawning habitat do not gppear to have any significant
affect on bull trout reproduction. Improved passage and surviva conditions for anadromous
fishes a maingtem projects should work to improve overd| stream productivity relative to
basdline conditions, and may eventudly express a positive effect on bull trout reproduction;

- At present, there is no verifiable reduction in bull trout range that can be attributed to
operation of the FCRPS, dthough volitiond passage is suspected to be inhibited at dl projects.
As noted above, projects with the most direct affects appear to harbor stable or secure
subpopulations.

Claification of Proposed Action

The andysis of the response of bull trout detailed above was devel oped based on the proposed action
asinitidly outlined in the 1999 BA. As noted in section 3 of this Opinion, on December 19, 2000, the
Service recelved aletter from the action agencies, further clarifying their action.

A summary of those dlarifications, and how they may effect bull trout, are listed here.
- The letter establishes when VARQ will be implemented at Libby and Hungry Horse Dams.
- The 1999 BA did not include minimum flows for bull trout. Minimum flows for the species
are edtablished for the July-August period below both Libby and Hungry Horse Dams. This
increase in base flow should provide for additiona habitat productivity in the most biologicaly
productive time of the year.

- Ramp rates were not proposed in theinitid BA. The letter includes the action agencies
agreement to test ramp rates, which restrict the operation of the Libby project. In addition,
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ramp rateswill dso be tested a Hungry Horse Dam. This test will facilitate analyses of the
feaghility of the rates and the changesto biologica productivity in the river sections below the
dam.

- Theletter establishes higher minimum flows in the Kootena and South Fork of the Hathead
Rivers.

- Theletter establishes a year-round minimum flow at Columbia Flswith adiding scde
between 3,200 and 3,500 cfs.

The analysis outlined above, together with the conclusionsin section 7A.5., demondtrates that the action
asoutlined in the 1999 BA would have avoided jeopardy to listed bull trout. Based on the
modifications to the action provided in the December 19, 2000, letter, the Service fedsthat the
modifications to operations summarized above would reduce adverse effects, and would reduce take of
bull trout.

7.B. Kootenai River White Sturgeon

The current strategy related to operation of the FCRPS to improve the recruitment of juvenile sturgeon
into the population involves flow augmentation from Libby Dam for sturgeon spawning and incubetion.
The present sturgeon operation is a combination of 2 approaches: 1) that described in the 1995
sturgeon biologica opinion (USFWS, 1995), which specifies flow targets of 35,000 cfs a Bonners
Ferry for 42 days followed by 21 days of incubation flows of 11,000 cfs; and 2) atiered flow approach
contained in the Find Recovery Plan (USFWS, 1999). The tiered approach varies the volume of flow
required each year depending on the forecast volume to the reservoir expected in April through August.
There would be no flow augmentation during low water years.

Since 1991, the Corps, in cooperation with the BPA, the Service, state and Canadian provincia
entities, BC Hydro Company, and triba entities, has provided higher experimentd flows in the spring to
improve sturgeon spawning. Some spawning has been documented by collection of eggs. No larval
sturgeon have been collected by sampling during 1991 through 1995. However, 17 unmarked juvenile
sturgeon aged to the 1991 through 1997 year classes were found in later sampling (FWS, in

preparation).

Presently it is estimated that there may be 1,468 adult Kootenal River white sturgeon, with amaeto
femderatio of 1.7:1, or about 539 femdes (Paragamian et d, 1997). With 7% of these females
reproductively active in agiven year (Apperson.1992), and an assumed average fecundity of 100,000
€ggs per femae, there may be as many as 3.8 million eggsreeased annudly. Large numbers of
fertilized and developing eggs have been recovered during the last nine years of monitoring. However,
during that time, only two larvae and afew empty egg cases (indicating successful hatching) have been
found, and no young-of-the-year surgeon have been captured. To date, only 17 naturaly recruited
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juvenile sturgeon that can be associated with the experimenta augmentation flows between 1991 and
1997 have been identified.

Because of sampling gear limitations, the success of sturgeon recruitment during 1998 and 1999
augmentation flows can not be assessed at thistime. The Service believes other naturdly recruited
sturgeon from these same years are present in the system which are yet to be captured. However,
because of the high incidence of recapture of marked juvenile sturgeon in this system, the numbers of
yet to be captured juvenile sturgeon are believed smal. In summary, there is evidence that high levels of
take (mortality) are occurring annualy to eggs, larvae and possibly young-of-the-year sturgeon.

Under current plans, flow augmentation from Libby Dam is targeted for release when low eevation
runoff from Kootenal River tributaries occurs, and when weater temperaturesin the main river are
between 10 and 12 degrees C. At Libby Dam, operators can sdectively withdraw water from various
depths of the reservoir to provide water that isin the 10 to 12 degree C. range. Water is provided to
meet this temperature range a Bonners Ferry when possible.

Fuctuationsin stream flow may disrupt sturgeon spawning. In recent years, operating guidelines
developed by the Service have specified that discharges from Libby Dam not be fluctuated for dectrica
load following purposes. Generdly, the Service requests have been implemented.

Flood Control Rule Curves

In section 3.5.2 of the Biologica Assessment, the action agencies propose adoption of VARQ flood
control operating procedures for Libby Dam. VARQ complies with dl existing flood control
congraints, laws, project authorization, treaties and agreements. Coordination and analys's needs prior
to implementation are identified including; coordination with Canada, additional economic andlys's,
effects upon Grand Coulee, and ancother iteration of review under NEPA. Thetiming for
implementation is not specified in the 1999 Biological Assessment. No dternative flood control
procedures are presented to reduce take of sturgeon during this unspecified interim period, or in the
event that VARQ isnot implemented. Implementation of VARQ is necessary to reliably implement the
proposed spillway dternative(s) (section 3.8) for increased Libby Dam release capacity. Under the
existing flood control procedures, the surface of Lake Koocanusawould not reliably reach the spillway
elevation by the time water is needed for sturgeon. VARQ is dso hecessary to provide storage for
tiered sturgeon augmentation flows, bull trout flow and reservoir refill.

The exigting flood contral rule curves do not provide rdigble storage of sufficient water for sturgeon
recruitment, and for other listed aquatic speciesin the Columbia Basin (bull trout and listed anadromous
fish). Although the reasonable and prudent dternatives of the1995 sturgeon jeopardy opinion
recommended storage, the flood control rule curves have not yet been amended to meet thisneed. The
proposed action would continue with the existing flood control rule curves for two more years without
modification for sorage. Thus, in dl but exceptiona high runoff years, (greeter than 8.1 maf inflow April
through August) near total mortality of an estimated 3.8 million eggs rdeased annualy is anticipated to
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continue under the proposed action.

Kootenay Lake/Kootenai River Stage

In the lower Columbia River, white sturgeon spawn in areas with grester water velocity than istypicaly
observed in the Kootenal River spawning areas. This dtered depth velocity relaionship over suitable
spawning subgtrate is believed to be adversdy affecting spawning site sdection and surviva of fertilized
sturgeon eggs in the Kootenal River. Sturgeon eggs are adhesive and normdly attach to rocky
subgtrates before hatching, and then the fry continue to absorb yolk sac while hiding in inter-gravel
gpaces prior to swim up. Most spawning now occurs over sandy substrates in deeper water severd
miles below Bonners Ferry, and eggs are now commonly found drifting along the river bottom, covered
with sand.

Without ddliberate adjustment of the elevation of Kootenay Lake a Corra Linn Dam, large quantities of
water would be necessary to restore the historic water depths at Bonners Ferry. To increase the water
depth as measured a Bonners Ferry by gpproximately 1 foot requires an additiona 10,000 cfs. With
agreement and cooperation of Canadian interests, modest increases in water surface eevations are lill
possible. FHood plain encroachment has occurred, but current areas of development may till allow 4 to
6 feet of surface eevation increase during non-flood years. Thisis an operationa change which could
promote sturgeon conservation, provide hydroeectric benefits in both countries, and be carried out
within the Internationa Joint Commission’s (1JC) 1938 Order on the operations of Kootenay Lake.

The 1JC Order was origindly developed primarily to protect agriculturd landsin the U.S. from
backwater effects of Canadian hydroelectric operations. However, these lands have since largely been
protected from, and their owners compensated for, the effects of elevated river water levelsin severd
ways. Firg, the Corps of Engineers completed the levee system under PL 84-99 in 1961 to protect
againg flows ranging from 48,000 to 84,000 cfs, depending on the stage of Kootenay Lake. Second,
Libby Dam, which is authorized to provide 100-year event protection, became fully operationd in
1975. Operations of this project were then adminigtratively redefined to provide 200-year event
protection (elevation 1770 feet & Bonners Ferry), the approximate point where unleveed areas begin to
flood. Asan interim measure while levee maintenance needs are being assessed at some gites, the
Corps now proposes to maintain river water levels below elevation 1764 feet at Bonners Ferry. Third,
because of the operations of Libby Dam, West Kootenai Power has been able to maintain lower water
levels on Kootenay Lake, with the average annud peak events now amost 8 feet lower than possible
under pre-Libby Dam operations. Findly, under PL 93-251, many of the land owners and diking
digrictsin the Kootenai Valey were compensated for possible damages from Federa operations of
the Kootena River through flowage/seepage easements and payment for pumps and pumping costs.
Thus, the conditions and expectations existing at the time of the 1938 1JC order have been altered, and
the threats to farm lands reduced, mitigated, and compensated. Cumulatively, these additiona flood
protection measures encourage agricultura and urban floodplain encroachment which may obstruct
Federa agency obligations to conserve the sturgeon under section 7(a)(1) of the Endangered Species
Act.
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Through the indirect effects of the operation of Libby Dam, the average spring pesk water stages, or
depths (including the sturgeon spawning period), of both Kootenay Lake, and through back water
effect, the sturgeon spawning reach in the Kootenal River, have been lowered by nearly 8 feet.
Sturgeon spawn further upstream in response to increasing water depths (Paragamian et d. 1997,
Paragamian et d. 2000 in litt.,and Paragamian and Kruse, in press). White sturgeon are broadcast
spawners that release adhesive eggs which sink to the river bottom (Stockley1981 and Brannon 1984).
White sturgeon successfully recruit in the lower Columbia River where most sturgeon eggs are sheltered
by attaching themselves and incubating on rocky substrate near the spawning site (Pardey et d. 1993).
However, in the Kootenal River, most current spawning Stes are over sandy substrate, and most eggs
are found drifting aong the river bottom, covered with fine sand particles (Paragamian et d. in press).
In 1997, with the highest river stlage observed since Libby Dam (1764 feet a Bonners Ferry), the
median sturgeon spawning location was river kilometer 237( Paragamian et d inlitt). Suitable grave
gpawning substrate is now exposed at approximately river kilometer 245. The exact water depth
necessary to cause or alow sturgeon to spawn successfully over this exigting gravel substrate has yet to
be determined . However, there isinformation indicating that sturgeon have successfully recruited when
river stages, or depths, at Bonners Ferry were between 1765.5 and 1770 feet. 1n 1974, during the last
season of sgnificant sturgeon recruitment, the peak water stage at Bonners Ferry was 1765.5 fedt.
Between 1961 and 1973, sturgeon were able to recruit while Bonners Ferry peak water stages were
contained within the levees. During this period, peak water stages a Bonners Ferry reached 1770 feet
in gpproximately 50 percent of the years (Ziminskein litt 1999).

As noted in Section 3 of this Opinion, the Corps statesthat 1) elevation 1770 feet at Bonners Ferry is
dill the stage associated with the authorization of Libby Dam; and 2) water can safely be passed
somewhere between devations 1764 and 1770 feet (Corps 1996). It appearsthis information was
then used by the National Weather Service to redefine flood stage as 1764 fest, the point where
“potential hazards began to occur due to high water” (Corps 1999; Corpsin litt. 2000). This potentia
hazard, identified by the Corps at request of the Service in 1996, was based on “potential erosion
damage to levees and damage to structures which have been built snce Libby Dam went into
operation”( Ziminskein litt., 1999). It is unclear whether or not these hazards would occur on leveed
or unleveed properties previoudy released to the Federd government through purchased flowage and
seepage easements for the operations of Libby Dam under PL 93-251. Further, such achangeto a
target flood stage of 1764 feet meansthat flows at Bonners Ferry are to be controlled down to
50,000 cfs from the Libby Project authorized 75,000 cfs when Kootenay Lakeisat 1750 feet, aloss
of 25,000 cfsin flow and about 3 feet in stage or water depth a Bonners Ferry (Corps 1999).

The proposed action as described by the Corpsis “we try to maintain the regulated stage [a Bonners
Ferry] below 1764 feet, but we recognize that damages caused above this eevation are subject to
controversy” (Corps, in litt, 2000b). However, exceptions will be made to this 1764 feet flood control
target for Libby Project authorized flood control “If forecasts indicate that attempting to hold Bonners
Ferry stage to elevation 1764 will overfill Libby reservoir to the extent that the dam may be required to
spill or if the potentid to limit Bonners Ferry stage to elevation 1770 isjeopardized, the attempt to limit
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dage to 1764 will be abandoned’ (Ziminskein litt., 1999). Although a reconnaissance investigation of
seepage and levee Satusin the Kootenal Vdley was initiated this year, this study is limited by locdl
request to options at or below stage 1764 feet. Thereis no proposed action or schedule to remedy the
hazard defined above and again control the Kootenai River to stage 1770 feet at Bonners Ferry.

The effect of managing the Kootena River to thistarget stage of 1764 feet at Bonners Ferry isto
preclude sgnificant naturd recruitment of the sturgeon.

Hood Elevation Flow Condraints

The proposed action isto continue hydrodectric load following at Libby Dam. These operations are
asociated with frequent and large changes in flow and stage in the Kootenal Valey. Thisin turn causes
erosion of the toe of the earthen levees. This unanticipated effect has contributed to alevee
maintenance problem, resulting in degraded conditions of some portions of the levee system.

One of the objectives of the Libby Dam project was to provide flood control for the Kootenal River
valey. Theissue of flood control and water elevationsis Sgnificant to Kootenal River white sturgeon,
as high spring flows are a“trigger” for the species to spawn, and to maintain incubation and rearing
conditions. The original design memoranda on the congtruction of Libby Dam dtate that the objective of
local flood regulation is the prevention of flows in excess of 57,000 cfs at Bonners Ferry, 1daho, and an
85 to 100 year flow event for agricultura protection (Corps 1963a, 1963b). The 1972 Columbia
River Treaty Flood Control Operating Plan states the “Libby project will be regulated in a manner not
to exceed a discharge of 57,000 cfs for the Kootena River at Bonners Ferry, Idaho, insofar as
possible...” (Corps, 1972).

In supplementary information to the Biologica Assessment provided by the Corps (Corps, 1999),
McGrane (Corps, 1996) notes that this flow itself does not represent a flood threat to the Kootenai
River Vdley. He datesthat “the leve of the Kootenal River a Bonners Fearry isinfluenced by a
backwater effect from Kootenay Lake in Canada resulting from the generdly flat topography. Because
of the backwater effect, accurate measurement of discharge & Bonners Ferry is extremely difficult.
Various combinations of Kootenal River streamflow and Kootenay |ake stage can produce damaging
stages at Bonners Ferry.” In 1974, Merkle noted that ariver stage of elevation 1770 feet (ft) mean sea
level (md) was the physical limit a which damage began in unleveed areas near Bonners Ferry. He
further noted that the 57,000 cfs flow congtraint described in the Columbia River Treat Flood Control
Operating Plan was “somewhat arbitrary and more restrictive with respect to Libby operation than
would be the 27 foot (i.e., devation 1770 ft.) maximum stage.” The 1770 ft. md stage limit was
officidly presented in the 1984 Water Control Manua for Libby Dam which states that “ Libby Dam
will be regulated to limit the stage at the Bonners Ferry gage to 27 feet (i.e,, devation 1770 ft.) insofar
asposshle..” (Corps, 1984). Because of the difficulty in accurately measuring 57,000 cfs, that control
objective has been diminated, and the stage limit elevation of 1770 ft. was retained (McGrane, 1996).
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In concluding his analyss, McGrane notes “the loca flood control objective for Libby Dam has been
refined since the origina project authorization as more data has been collected, and detailed studies
have been performed....The current objective of loca flood protection for Libby Dam isto protect the
Bonners Ferry area from river stages above eevation 1770 ft. md with afrequency of once every 200
years’ (Corps, 1992). However, in 1996, the National Weather Service reduced the flood stage at
Bonners Ferry from 1770 feet to 1764 feet. This reduction was based on Corpsfield survey
information, which indicated this was the level when potentid hazards began to occur due to high water.

In arecent letter to the Service, the Corps noted that “ athough the levees downstream of Libby Dam
have not been maintained to their gppropriate level of maintenance, their design leve of protection has
not been adjusted below the elevation of 1770 feet. Therefore, when asked about what the levees are
designed to by the public, the reponse is technically 1770 feet. However, Snceloca entities have not
maintained the levels, the levees cannot safely pass dl the high water that reaches the design eevation of
1770 feet. Water can only safely be passed somewhere between 1764 and 1770. From an
operationd perspective, therefore we try to maintain the regulated stage below elevation 1764 feet, but
we recognize that damages caused above this elevation are subject to controversy” (Corps, 2000b).
Although thisissue is not entirdly clarified in the Biological Assessment, nor in supplementary
information, the Service assumes, for purposes of this opinion, that the Corps proposes to manage
Libby Dam flows to maintain the regulated stage below devation 1764 feet a Bonners Ferry. Thisis
well below the 200 year event stage of 1770 feet, and the dightly higher stage origindly authorized for a
100 year event under the Libby Project. The Corpsis currently conducting a study to evauate levee
gability and locdized flooding. Tributary runoff below the dam can sometimes cause a stage higher
than 1764 feet at Bonners Ferry. This Corps interim god of managing the Kootenal River to about
1764 feet a Bonners Ferry may constrain sturgeon flows by as much as 25,000 cfs when Kootenai
Lakeisat eevation 1750 feet NGVD, which is 5 feet below the point where damage commences at
Nelson BC, (Corps, 1999).

Responghility for maintenance of the levees lies with the local diking digtricts throughout the Kootena
Vadley in ldaho. In 1975, the Corps made a one time payment for flowage easements and pumping on
some diking digtricts and properties. There have been some difficulties in maintaining these levees, and,
as a consequence, they do not dways function at the levels of protection they did in 1975. In response
to this, and other factors, the Corpsissued areport to the diking districts and locd officias redefining
the flood stage as elevation 1764 feet at Bonners Ferry (Corps 1996). As noted in the description of
the proposed action, the flood stage was origindly 1770 feet.

The sgnificance of thislower flood stage operating constraint is thet it may limit the ability of the action
agencies to restore minimum historic water depths and flows in the reach of the Kootenal River with
gravel subgirate, at and above Bonners Ferry. The last Significant year class of sturgeon was spawned
in 1974, with the peak water surface elevation at Bonners Ferry of approximately 1765.5 feet. Peak
water surface devations and flows associated with other significant year classes of sturgeon are
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typicaly higher than 1765.5 feet. Thus, thislower flood stage of 1764 feet may adversdly affect
gturgeon. This criterion precludes recreation of river conditionsin 1974, which are the best available
information on the minimum requirement needed for sturgeon to reproduce. As a consequence, take of
fertilized eggsis anticipated to continue.

Libby Dam How Capacity

In section 3.8 of the December 1999 Biologica Assessment, the action agencies propose to increase
release cgpacity of Libby Dam by ether ingdlation of turbinesin the unused bays, or ingdlation of flow
deflectors on the spillway to dlow sgnificant rdeases, while remaining in compliance with the Montana
State water quaity standard of 110 percent totd dissolved gas. The possibility of limited use of the
unmodified spillway is aso acknowledged. It is noted that these changes will provide greeter flexibility
to increase flows for the sturgeon (and other listed species), and aso increase the probability of refilling
Lake Koocanusaannudly. However, thisinitid proposed action lacks specificity with regard to the
sequence of actions to be taken, their timing, and anticipated volumes of increased rel ease capacity
each may be expected to provide.

The sturgeon last recruited successfully in 1974, with base flows during the spawning and incubation
period of approximately 40,000 cfs measured at Bonners Ferry. Runoff into the Kootenal River below
Libby Dam and above Bonners Ferry istypicaly less than 5,000 cfs by the end of the incubation
period. To sustain incubation flows of 40,000 cfs requires the ability to release near 35,000 cfs from
Libby Dam, an increase of approximately 10,000 cfs above the current capacity. The proposed action
to increase Libby Dam release capacity does not specify agod beyond 5,000 cfs, and it is uncertain
when that goal will be achieved. Thereisno clear commitment or schedule to increase tota release
capacity at Libby Dam by 10,000 cfs as needed to sustain incubation flows.

Dissolved Gas Standard in the Kootenai River below Libby Dam

Presently the Montana State water quality standard for total dissolved gasin the Kootenal River below
Libby Dam is 110%, with no mixing zone. Site specific testing is being planned to determine the extent
to which the exigting spillway can be used for flood control releases or sturgeon flow augmentation
while precluding harm to bull trout and other resident fish. This 110% dissolved gas sandard may be a
congtraint which cumulatively effects the sturgeon through limitation of available weater release capacity
a Libby Dam.

7.B.1. Cumulative effects

Asnoted in Section 7.A.4 for bull trout, non-Federd actions are likely to continue affecting listed
gpecies. The cumulative effectsin the action area are difficult to analyze, consdering the broad
geographic landscape covered by this opinion, geographic and political variation in the action area, the
uncertainties associated with government and private actions, and ongoing changesin the region’s
economy. Whether those effects will increase or decrease in the future is a matter fo speculation;
however, based on the population and growth trends identified in this section, cumulative effects are
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likely to increase. Although gtate, Triba and loca governments have developed plans and initiatives
which may benefit listed species, these must be gpplied in a comprehensive manner before the Service
can condder them “reasonably foreseegble’ in an andysis of cumuletive effects.

7.B.2. Conclusion

After reviewing the current status of sturgeon, the environmenta baseline for the action areg, the effects
of the proposed actions and the cumulative effects, it is the Service biologica opinion that the actions,
as proposed, are likely to jeopardize the continued existence of the Kootenal River white sturgeon. No
critical habitat has been designated for this species, therefore, none will be affected.

This concluson is based upon the probability that, under the proposed action, continuing high levels of
mortdity of fertilized eggs, and the resulting lack of significant recruitment to the only extant population
of Kootenal River white sturgeon, will continue. Hence, the proposed action will continue to
gppreciably reduce the likelihood of both the surviva and recovery of the Kootenal River white
surgeon in the wild by essentialy eiminating its reproductive capacity and directly contributing to, over
time, declining population levels.

8. Reasonable and Prudent M easures— Kootenai River White Stur geon

Regulations (50 CFR 402.02) implementing section 7 of the Act define reasonable and prudent
dternatives as dterndive actions, identified during formal consultation, that: (1) can be implemented
consstent with the intended purpose of the action: (2) can be implemented cons stent with the scope of
the action agency’s legd authority and jurisdiction: (3) are economicdly and technologically feasible;
and (4) would, the Service believes, avoid the liklihood of jeopardizing the continued existence of listed
species or result in the destruction or adverse modification of critical habitat.

The find recovery plan for the sturgeon specifies the following factors as necessary to reclasssfy the
sturgeon from an endangered status to athreatened status:

1. Significant natura reproduction occurring in a least three out of 10 years. A naturdly reproduced
year classis defined as detection through standard recapture methods of at least 20 juvenile fish from a
year class reaching at least one year of age;

2. A dable or increasing wild sturgeon population and the availability of juveniles reared through a
conservation aguaculture program are available to be added to this wild population each year for 10
consecutive years,

3. Development of along term interagency strategy which can repegtedly dlow the sturgeon to
reproduce naturally to meet conditions 1 and 2 above.
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With the exception of some progress in the conservation aquaculture program, these reclassification
factors have not yet been redized.

The Service acknowledges that substantia annua variation in water availability (due to total
precipitation and actud water yidd, substantid runoff forecasting uncertainty, timing, intensity and
duration of runoff) can affect the action agencies’ ability to provide flows necessary for successful
sturgeon spawning and recruitment. With annua westher variations and the ability of the action agencies
to accommodate both sturgeon conservation measures and the primary purposes of operating the
FCRPS in mind, the Service beieves the following RPAs for operations during the 2000 through 2009
time period are necessary and appropriate to avoid jeopardy.

1. Water Storage for Sturgeon Recruitment. Sturgeon reproduced successfully in the unregulated
Kootena River prior to the congtruction of Libby Dam. The exigting operations of Libby Dam have
greatly reduced the quantities of water available to spawning and early life stages of sturgeon during the
goring, and significant recruitment has not occurred for 26 years. The RPAslisted below are intended
to modify operations of Libby Dam to assure storage of water specificaly dlocated for augmentation of
Kootena River flows during sturgeon spawning and development during early life sages. This stored
water is necessary to alow the sturgeon to again reliably reproduce. |nadequate water supplies
adversdly affect surgeon surviva through dtered habitat conditions including water depth; water
velocity/energy, which maintains rocky substrate needed for cover and successful incubation; and water
velocity/volume as a protective measure rlative to predation. With adequate supplies of water for flow
augmentation, jeopardy may be avoided.

a The action agencies shdl regulate flows from Libby Dam, consstent with existing
treaties, Libby Project authorization for public safety, other laws, and the 1938 1JC
order, to achieve water volumes, water velocities, water depths, and water temperature
a atime to maximize the probakility of alowing sgnificant surgeon recruitment.

b. By January 2001, the action agencies shal develop a schedule of al disclosures,
NEPA compliance and additiona Canadian coordination necessary to implement VarQ
flood control/storage at Libby Dam. The action agencies shal complete coordination
with Canada and NEPA compliance, and implement VarQ by October 2001.

C. During water year 2001, (October 1, 2000 - September 30, 2001) the action agencies
ghdl store water and supply, at a minimum, water volumes during May, June and July
based upon awater availability or “tiered” gpproach as defined and summarized in
Table 10 (below), as shown in the find Sturgeon Recovery Plan. Thisshdl bein
addition to storage needs for listed bull trout, sdmon, and the 4,000 cfs minimum
releases from Libby Dam. Accounting on these total tiered volumes shall begin when
the Service determines benefits to conservation of sturgeon are most likely to occur.
This may include releases timed to enhance survivd of eggs, yolk sac larvee, or larvae
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reared under the preservation stocking program and released into the Kootenal River.
Releases may be timed to serve both wild fish and hatchery eggsffish. Sturgeon flows
will generdly beinitiated between mid-May and the end of June to augment lower basin
runoff entering the Kootenal River below Libby Dam.

Table 10. Minimum “tiered” volumes of water for sturgeon flow enhancement to be provided
a Bonners Ferry according to April-August volume runoff forecasts at Libby. [Actual flow
releases would be shaped according to seasonal requests from the Service and in-season
management of water actually available. Volumes are in addition to the minimum
release of 4,000 cfs. Some of these volumes may be allocated to maintenance of at least
15,000 cfsin the vicinity of Bonners Ferry during May or June, if recommended by the
Service. (maf=million acre-feet)]

Forecast runoff_ Tier Sturgeon How (meaf)
Volume (maf) at Libby at Bonners Ferry
0.00 < forecast < 4.80 1 Sturgeon flows not requested
4.80 < forecast < 6.00 2 1.42
6.00 < forecast < 6.70 3 1.77
6.70 < forecast < 8.10 4 2.56
8.10 < forecast < 8.90 5 3.89
8.90 < forecast 6 4.77

By February, 2001, the Service, NMFS, and the action agencies shal discuss and reach
agreement on how to meet these flow targets at Bonners Ferry, through accounting for these
releases from Libby Dam.

d. Begining October 2001 the action agencies shal store water under VarQ and supply, at
aminimum, water volumes during May, June and July based upon aweter availability
or “tiered” gpproach as modified from the fina Sturgeon Recovery Plan and
summarized in Table 10 (below). This shal be in addition to storage needs for listed
bull trout, ssimon, and the 4,000 cfs minimum releases from Libby Dam. Accounting
on these totd tiered volumes shdl begin when the Service determines benefits to
conservation of sturgeon are most likely to occur. This may include releases timed to
enhance surviva of eggs, yolk sac larvae, or larvae reared under the preservation
stocking program and released into the Kootenai River. Releases may be timed to
serve both wild fish and hatchery eggsffish. Sturgeon flows will generdly beinitiated
between mid-May and the end of June to augment lower basin runoff entering the
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Kootenal River below Libby Dam.

The following volumes are for planning purposes only. Find minimum tiered surgeon
volumes shal be based on further sudies involving May, June, and July volumes and
dally modding. Find tiered sturgeon volumes shdl be defined and modeled in
coordination with the Service by October 2001.

Table 11. Possible minimum “tiered” volumes of water to be stored for sturgeon flow
enhancement based upon the April - August volume runoff forecast above Libby Dam.

Forecast runoff Tier Sturgeon'FIow (maf)
Volume (maf) at Libby from Libby Dam
0.00 < forecast < 4.80 1 Sturgeon flows not requested
4.80 < forecast < 6.00 2 0.80
6.00 < forecast < 6.70 3 1.12
6.70 < forecast < 8.10 4 1.20
8.10 < forecast < 8.90 5 1.20
8.90 < forecast 6 1.60

e. The action agencies have proposed to seek opportunities to reduce the second peak
flow created by July/August salmon flow through Kootenay Lake. One such
opportunity for consideration to reduce the second peak is retention of July/August
water in Lake Koocanusa under a Libby-Arrow water exchange. The action agencies
shall seek to consummate such an agreement by October 2001.

f. The action agencies shall seek ameans to support an equitable portion of the ongoing
Kootenay Lake fertilization program by October 2001. This program increases the
Lake' s productivity and forage base, presumably providing a benefit to sturgeon.

. The action agencies shdl routindly, and & al appropriate decison points, seek timely
input and concurrence from the Service on dl matters affecting listed fish through the
Columbia River Treaty, Internationa Joint Commission Orders, and dl other decison-
making processes involving transboundary waters in the Columbia River basin. This
ghdl include natification of al meetings and decison points and provison of opportunity
to advise the action agencies during meetings and in writing as appropriate

h. By June 2003, the action agencies shdl evauate the feasihility of a variable December
31 flood control target of 2,411 feet a Libby Dam, based on various dternative long
range forecasting procedures (such as the procedures devel oped by USGS, Tacoma,
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for western Washington), and any opportunities arisng from operationa or
configuration changes (additiona turbines or spillway flow deflectors) addressed
esawherein thisbiologicd opinion. These factors would be used a Libby Dam to
increase the probability of storage during less than average water years. Thisvarigble
target shall be adopted by October 2003 if deemed feasible.

I. By October 2004, the action agencies shdl revigit the volume forecast procedure in the
Kootenal River above and below Libby Dam. If additiona equipment, in-season data,
or modeling is feasible, the action agencies shal seek a means to accomplish this by
December 2004. ( Note: There may be aplus or minus 24 percent error in the April
through August forecasts for the Kootenai River basin above Libby Dam.)

2. Increased Release Capacity at Libby Dam. The exiging five turbine configuration limits Libby
Dam releases to about 25,000 cfs, depending upon reservoir levels. Thisisaconstraint upon
reestablishment of sturgeon spawning/early life stage flows, because the high eevation Canadian
Rockies runoff, which historicaly would have provided these flows, typicaly pesks two weeks later
than the low eevation runoff pesak that occurs below Libby Dam. Although sturgeon may spawn over
severd weeks in temperatures ranging from 9 to over 12 degrees Celsius, most sturgeon spawning now
occurs with water temperatures near 10 degrees Celsus on the descending limb of low eevation runoff
peak. Approximately 21 days are required for a sturgeon egg to hatch and absorb its yolk sac to
become a free swvimming larvae. Some sturgeon eggs may complete incubation while others are being
fertilized, and the entire spawning through incubation period may extend beyond 42 days. Eggsfrom a
sngle spawning event at 10 degrees Cagus require about 21 days to fully incubate, and by that time
the runoff entering the Kootenai River below Libby Dam may be lessthan 5,000 cfs. Baseflowsa
Bonners Ferry were near 40,000 cfs when the sturgeon last produced a significant year class, in 1974.
Thus, an additional 10,000 cfs of release capacity is needed at Libby Dam to approach the 40,000 cfs
that historicaly provided conditions necessary for sturgeon eggs to complete incubation. The ingbility
to ddliver adequate incubation flows may cause harm through greetly reduced surviva of fertilized eggs.
Increased release capacity is aso necessary to maintain substrate for cover, and to reduce risk of
predation through ve ocity/volume rel ationships which respectively exclude predators from spawning
subgtrate and reduce their foraging efficiency. Additionally, increased release capacity will so
contribute to restoring water depths and alowing spawners upstream access to gravel subdtrate, as well
as providing additiona energy to scour sand from gravel substrates now buried below Bonners Ferry.

In section 3.8 of the biologica assessment, the action agencies propose two genera approachesto
provide increased sturgeon flows from Libby Dam while complying with the state water quality
standards for totd dissolved gas. These proposdsinclude the use of an additiond turbine or turbines,
and/or the use of the spillway with addition of flow deflectors for dissolved gas abatement. The
possibility of limited use of the unmodified spillway is adso mentioned. It is sated that ether of these
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measures will provide greeter flexibility to increase flows for surgeon and to refill Kookanusa reservoir.
Through aletter of December 19, 2000, the action agencies provided clarification of this proposed
actiontoinclude: 1) conducting incrementd flow tests of dissolved gas concentrations with the existing
spillways by 2001; 2) conducting studies to verify channd capacity of the river below Libby Dam; 3)
evauating spillway maintenance needs, and 4) reporting to the Service on dl of these investigations by
December 30, 2001. The action agencies propose to implement the use of the existing spillway in 2002
up to some flow threshold to be determined by the above listed investigations. (Note: It has been
edimated the exigting, unmodified, spillway may alow increased flowsin the range of 5,000 cfs))
Further, if the existing spillway can not be used to release at least 5,000 cfs, the action agencies
propose to provide areport and NEPA andysis on the aternatives, including spillway flow deflectors
and/or ingdlation of an existing turbine. Then, if the action agencies report recommends these
additional actions, the action agencies propose to the utilize the report to seek funding for the selected
dternative(s).

Neither the schedule, nor the total extent of increased flows associated with turbine ingtalation and/or
spillway flow deflector additions are defined by the action agencies in the December 19, 2000 letter of
claification.

a To address this issue, the action agencies shal provide at least 10,000 cfs of increased
release capacity at Libby Dam in two increments of at least 5,000 cfs each under the
following conditions, sequence, and schedule:

1 The proposad spillway test in 2001 shdl be conducted under sufficiently high
turbine discharge levels during the sturgeon conservation operation to reliably
edtimate the maximum spillway flow dilution capability and compliance with the
state water quality standard of 110 percent gas saturation, with up to six(6)
turbines operating at full capacity, and/or atotd release capacity of 35,000 cfs
through a combination of spillways and aturbine. Possible changes in dissolved
gas concentrations throughout the Kootenal River shall be evaluated. Thistest
shdl aso include monitoring of effects of the spill on bull trout and other fishin
the Kootena River.

2. The report of the proposed Kootenal River channel capacity investigation shall
include or gppend dl site specific eevation data gathered on structures which
could be impacted and data on the defined 100 year floodplain. Should the
evauations of channd capacity study determinethat structurd floodplain
encroachment may congtrain the increased rel ease capacities at Libby Dam
(specified herein, up to 35,000 cfs at Libby Dam), the December 30, 2001
report shal aso include any remedies necessary to restore this channel
capacity, the means available to effect those remedies, and a schedule to do
0.
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By spring 2002, the action agencies will begin routine use of the exigting
spillway for sturgeon flow augmentation within the congraints determined
above.

This spillway option shdl only be considered a viable long term conservation
measureif VarQ, or acomparable flood control/storage procedure, isin effect
which assures the reservoir surface routingly (in dl but the greastest 20th
percentile of water years, for April-August runoff ) exceeds the spillway
elevation by the time sturgeon flows are needed. The timing of spillway use
shdl be determined in part by the ability to maintain 10 degrees CelSus at
Bonners Ferry with the sdlective withdrawd fecilities a Libby Dam.

If, by December 30, 2001, it is determined that at least 5,000 cfs can not be
routinely passed over the spillway within the total dissolved gas criteria of 110
%, or VarQ or some other flood control/storage procedure has not been
adopted, the action agencies shdl immediately begin preparation of NEPA
documentation and seek funding for ingtdlation of one turbine or spillway flow
deflectors, which are to be operationa by spring 2004. (Note: Thiswill also
increase the probability of storage for reservair refill to the benefit of other listed
fish including bull trout, resdent fish, and recregtion, it will hasten the datein
which the reservoir reaches the spillway and fills, and it will reduce the risk of
harm to fish in the Kootenal River through dissolved gas supersaturation in the
event of forced spill.)

By spring 2007, the action agencies will seek means and be prepared to release
an additional 5,000 cfs (total of at least 10,000 cfs) at Libby Dam for sturgeon
conservation.

The action agencies shdl immediately reiniate consultation with the Serviceif a
any point it is determined either of the above two 5,000 cfs (10,000 cfstota)
increased release increments scheduled for spring of 2002, or 2004 and 2007,
isnot achievable.

The action agencies have proposed to seek funding to conduct biologica
sudies, in consultation with the Service, to both determine the effectiveness of
increased flows in improving sturgeon recruitment and to determine any adverse
effectsto bull trout in the Kootena River below Libby Dam.

These sudies shdl be in addition to the ongoing monitoring specified below
under 2.b, below.
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0. If, as aresult of these increased releases, in any year during the 10-year life of
this biologica opinion, anew year cass of at least 20 naturdly recruited
yearling or older sturgeon is documented, the action agencies shdl reinitiate
consultation with the Service before proceeding with any additiond facilities or
improvements at Libby Dam for sturgeon flow augmentation.

b. Interim monitoring reports of biologica results, sorage volumes, flows, augmentation
flows released, water temperatures, and total dissolved gas concentrations shal be
provided to the Service by October 1 each year, and final reports by December 1 of
each year, to dlow timdy adaptive management for subsequent annua operationa
guiddines.

C. The action agencies shdl fulfill the operationa guidelines provided by the Service
annudly prior to and during the sturgeon spawning/incubation period. Specific release
recommendations will be developed in consultation with action agencies and submitted
annudly through the TMT or Smilar regiond process.

d. The action agencies shdl seek redundancy in transformers a Libby Dam to assure that
sturgeon flows can be released. Loss of one transformer can result in the loss of use of
two turbines, or 10,000 cfs of release capacity.

3. Flood Stage Constraintsto Sturgeon Recruitment. To prevent “potentia levee erosion damage
to levees and damage to structures which have been built snce Libby Dam went into operation”, the
Corps has proposed to now operate Libby Dam, to the extent possible, to maintain the Kootenai River
stage at Bonners Ferry of 1,764 feet or less. Since the 1980s, the Corps has managed the Libby
Project to control a 200 year event (i.e. astage of 1770 feet measured at Bonners Ferry). Sturgeon
have spawned successfully with peak river stages between 1765.5 and 1770 feet. Although sturgeon
spawn progressively nearer to Bonners Ferry (\and the gravel substrate which now begins there) with
increasing river stage, few sturgeon now reach Bonners Ferry during the spawning period, and only 15
eggs have been collected there in 10 years of monitoring. The highest stage observed at Bonners Ferry
since the operation of Libby Dam is1764.5 feet. The lowered stages are excluding spawning adults
from gravel subgtrates suitable for egg attachment and incubation, contributing to the lack of spawning
success and recruitment for the past 26 years.

a By spring 2001, the Corps shdl evauate flood levels and public safety concerns aong
the banks of the Kootena River below Libby Dam, and the feasihility of increasing
releases above any identified channd capacity congraints through structura or non-
structura means. A report shal be provided to the Service by December 1, 2001.

b. By May 2004 the action agencies shal seek means to restore, maintain, or enhance
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levees throughout the Kootenai Valley to the greater of: 1) the PL 84-99 Corps 1961
levee specifications, or 2) the levee devations needed to contain the flows/river sages
of the 100 year event as authorized for the Libby Project, which is now defined as
1,770 feet a Bonners Ferry. The action agencies shal also seek means to incorporate
consarvation measures for sturgeon, including self maintaining rocky spawning
subgtrates, as a component and Federal purpose of any new levee project above.

In the interim, the Service and Corps will coordinate efforts to attempt to limit sturgeon
gpawning flows so they do not exceed alevee eevation of 1,764 feet & Bonners Ferry.
( Note: This may not aways be possible during periods of unusud loca runoff which
may be beyond control of Libby Dam.)

By December 1, 2001, the action agencies shdl quantify the effects of groundwater
seepage associated with the magnitude and duration of sturgeon flows on cropsin the
Kootena Vdley reativeto al other types high flow/stage events which occur in the
Kootenal River. The effects of direct precipitation and runoff from small tributaries
within the Kootenai Valey on both surface and ground weter levels shal aso be
accounted for in this sudy. This shdl include delineation of specific Sites affected and
identification of al feasible remedies specific to those Stes such as, drainage, willing
sdler land purchases, and enrollment in the Department of Agriculturé's Wetland
Reserve Program.

By December 1, 2001, the action agencies shal design and conduct those studies
necessary to determine the indirect effects of Libby Dam operations on sturgeon
recruitment and mortality, including both the lowered average Kootenay
Lake/Kootenal River stages, and atered spawning substrate-stream energy
relationships, depths and velocities.

By December 1, 2001, the action agencies shdl report specificaly on the effects of
load following on levee integrity throughout the Kootenai Valey over the last 26 years.
This may be incorporated into the ongoing flood damage reduction study.

The action agencies shdl limit daily load following in the outflow from Libby Dam to the
extent that leveesin Kootena Valey are no longer damaged, and provide public
outreach materias addressing thisissue. Misunderstanding regarding the principa
cause of levee erosion (26 years of load following and fluctuating water stages on the
toes of the levees under freeze-thaw conditions, versus impacts from sturgeon
augmentation flows), has created an inditutiond barrier to providing flows needed for
conservation of the sturgeon.
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During sturgeon recruitment flow periods, the action agencies shdl dlow locd inflow to
supplement Libby Dam releases to the maximum extent feasible, while assuring public
safety by monitoring water leves throughout relevant aress of the Kootenal River basin.

The action agencies shal continue to monitor water temperature profiles in the south
end of Lake Koocanusa during May and June to provide information necessary for
timing of sturgeon spawning/rearing flow augmentation.

By December 1, 2002, the action agencies shal complete an evaduation and report on
any changesin depth, water velocity and subdrate in the vicinity of Bonners Ferry
which have occurred since Libby Dam became operational. These studies of the known
sturgeon spawning/rearing habitat, were initiated by the USGS under BPA sub-contract
with the Kootenal Tribe of Idaho during 2000 to eva uate dternative recovery drategies
identified in the Find Sturgeon Recovery Plan, 1999.

Should spawning/incubation habitat changes be documented, the December 1, 2002
report, identified above shall be expanded to include dl feasible remedies such as
channed condtrictions or other physica habitat modification(s) to restore and maintain
suitable spawning/incubation substrate, water velocities, and depths between RKM 228
and 246, or greater water depths above RKM 246. This shal be done in coordination
with USGS and the Service, and afeashility report shal be submitted to the Service by
December 1, 2003. (Note: While this may conserve water for other beneficia uses, it
may aso require levee recongtruction to assure public safety is maintained.)

4. Conservation Aquacultureto Prevent Extinction. Because of the uncertainties and delaysin
reestablishing natural sturgeon recruitment, the conservation aguaculture program was initiated to
prevent extinction.

a

The action agencies shal continue to maintain the preservation stocking program
operated by the Kootena Tribe of 1daho, and associated rearing facilities operated by
B.C. Minigtry of Environment, Lands and Parks. This program is described in the
Sturgeon Recovery Plan, and shdl be operated until deemed unnecessary by the
Service.

The action agencies shdl maintain the current level(s) of monitoring associated with al
dtages of naturd recruitment, and the preservation stocking program. This program
involves monitoring by the Kootenal Tribe of Idaho, Idaho Department of Fish and
Game, and British Columbia Ministry of Environment Lands and Parks.

Because this biologicad opinion has found jeopardy, the action agencies are required to notify the
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Service of their find decison on the implementation of the reasonable and prudent dternatives.

9. Incidental Take Statement

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take of
endangered and threatened species, respectively, without special exemption. Takeis defined asto
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. Harmis further defined by the Service to include significant habitat modification or
degradation that resultsin deeth or injury to listed species by sgnificantly impairing essentid behaviora
patterns, including breeding, feeding, or shdtering. Harassis defined by the Service asintentiona or
negligent actions that create the likelihood of injury to listed species to such an extent as to sgnificantly
disrupt norma behavior patterns which include, but are not limited to, breeding, feeding or sheltering.
Incidentd take is defined as take that isincidenta to, and not the purpose of, the carrying out of an
otherwise lawful activity. Under the terms of section 7(b)(4) and section 7(0)(2), taking that is
incidental to and not intended as part of the agency action is not consdered to be prohibited taking
under the Act, provided that such taking isin compliance with the terms and conditions of this Incidenta
Take Statement.

The measures described below are non-discretionary, and must be undertaken by the action agency so
that they become binding conditions of any grant or permit issued, as appropriate, for the exemption of
section 7(0)(2) to gpply. The action agencies have a continuing duty to regulate the activity covered by
thisincidental take statement. If the action agencies (1) fall to assume and implement the terms and
conditions, or (2) fall to require applicants to adhere to the terms and conditions of the incidentd take
statement through enforceable terms that are added to the permit or grant document, the protective
coverage of section 7(0)(2) may lapse. In order to monitor the impact of incidenta take, the action
agencies must report the progress of the action and its impact on the species to the Service as specified
in theincidental take statement.

9.A. Amount or Extent of Take/Effect of Take
The Service anticipates incidenta take of bull trout will be difficult to detect for the following reasons:
Incidental take of actua species numbers may be difficult to detect when the species is wide-ranging;
has smdl body size; finding a dead or impaired specimen is unlikely; losses may be masked by seasond
fluctuations in numbers or other causes; or the species occursin aquatic habitats that makes detection
difficullt.
9.A.1. Bull Trout

The Service anticipates that the proposed action is likely to result in variable levels of incidentd take of
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bull trout in some reaches of the Columbia River basn. However, the Service is a thistime unable to
quantify the numbers of bull trout to be taken. We anticipate that an unquantifiable number of bull trout
will be taken annudly as aresult of the proposed action. We anticipate incidenta take of bull trout will
be difficult to quantify or detect for the following reasons: 1) the limited scope, timing, and sampling
locations of existing monitoring programs which may detect predation of bull trout, 2) finding dead or
impaired specimensis unlikely because of water depth and scavengers, and 3) injuries or trauma
caused by attempted predation or competition, which cause reduced surviva of bull trout would be
virtudly undetectable. The extent of each take is estimated below.

Project Specific
The Service anticipates indeterminate levels of harassment, harm or killing of bull trout to occur in the
following reaches'water bodies of the Columbia River basin.

Libby Dam and Hungry Horse Dam:

- Harm or loss of bull trout through increased potentia of uncontrolled spill and dissolved gas
Supersaturation at Libby Dam.

Libby Dam“ Gas Supersaturation” . Theincidentd take is expected to be in the form of both harm
(death and injury) and harassment (disruption of norma feeding and sheltering behavior) to bull trout
resulting from gas supersaturation in the Kootenal River during periods of spill. These effectswill in turn
cause take of bull trout by decreasing river survival due to the effects of gas bubble disease on
individud fish. Exact quantification of the extent of thistake is not possible at this time because
insufficient scientific information is available to predict the extent of gas supersaturation in the Kootenai
River during spill events, and to estimate the amount of take attributable to these effects on juvenile and
sub-adult bull trout survival. Gas supersaturation has occurred in the past when spill conditions occur at
Libby Dam (BA, 1999), creating the potential for formation of gas bubble disease in fish. Fish injury
(or deeth) from high nitrogen levels can occur, depending on length of time and intengity of fish
exposure.

- Harassment and harm to bull trout from rapid and severe water level changesto river sections below
Libby and Hungry Horse Dams, and harm to bull trout due to inadequate minimum ingtream flow in the
river sections below Libby and Hungry Horse Dams.

Libby Dam and Hungry Horse Dam * Power Peaking” and “ Salmon Flow Augmentation”. The
incidental take is expected to be in the form of both harm (death and injury) and harassment (disruption
of normd feeding and sheltering behavior) to bull trout resulting from reduction of aguatic insect
production (forage fish food) in river near- shore areas, degradation and ateration of river juvenile fish
rearing habitat, and enhancement of predator opportunitiesto capture bull trout. These effectswill in
turn cause take of bull trout by decreasing river survival because of decreased food and habitat
avalability and qudity, by increasing predation and competition in the river due to modification of prey
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abundance and availability, and by increased exposure to predation (due to rapid and extreme
modification of habitats). Exact quantification of the extent of thistake is not possible at thistime
because insufficient scientific information is avallable to estimate the size of the bull trout sub-
populations, or to predict the amount of take attributable to these effects on juvenile and sub-adult bull
trout surviva. Juveniles are exposed to predation and competition interactions for 3-4 years, as they
grow to maturity, therefore it islikely that severd year classes of juvenile and sub-adult bull trout are
exposed to potentid take in agiven year. Itislikely that some portion of current predator interaction is
above the “norma” leved of predator interactions as a result of project operations and their effect on
bull trout habitat, and this Stuation is anticipated to continue into the future under the proposed action .
In addition, takein the form of disrupted normal feeding and sheltering behavior islikely to occur on a
continuous and repetitive basis, affecting many individud bull trout.

Lake Pend Oreille

- Harm to bull trout in Lake Pend Orellle through changes in the water level devations, which in turn
may reduce kokanee egg to fry survival and, subsequently, the kokanee forage base. This may
exacerbate predator-competitor interactions among top-end predators, including bull trout.

Lower Columbia, Clearwater, and Snake River Projects

- Harm and harassment to bull trout resulting from impediments to both upstream and downstream
passage, potentid entrainment of both adult and juvenile bull trout into turbine intakes, potentia
entrainment of adult bull trout into juvenile bypass sysems, changes in pool weter level devations
affecting food and habitat availability, eevated water temperatures resulting from impoundment, and gas
supersaturation resulting from both voluntary and involuntary spill events are likely to continue to occur
under the proposed action.

In the accompanying biologica opinion, the Service determined that this level of anticipated take is not
likely to result in jeopardy to the species. Criticd habitat has not been designated for bull trout,
therefore, none will be affected.

10. Reasonable and Prudent M easures

Section 7 of ESA requires minimization of the level of take. It isnot appropriate to require mitigation
for the impacts of incidentd take. Reasonable and prudent measures (RPM) can include only actions
that occur within the action area and reduce the level of take associated with project activities. The test
for reasonableness is whether the proposed measure would cause more than aminor change to the
project.

Since the FCRPS operates on aregional scae, many of the reasonable and prudent measures, and
associated terms and conditions, are most gppropriately implemented at that same scde. Asa
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consequence, the Service feds the following RPM s are necessary and appropriate to minimize impacts
of incidentd take of bull trout in the Columbia River Basin.

1.

The action agencies shdl annudly develop one and five-year implementation and funding plans
to implement the measures contained in this Opinion.

The action agencies shdl coordinate with the Service and NMFS on the proposed annua plan
in sufficient time to alow review and discussion prior to implementation (normally before the
dart of the fiscd year).

The action agencies shdl participate with the Service and NMFS in developing an
interdepartmental memorandum of agreement which establishes and formalizes the purpose,
Structure, and scope of activities of aregiona Federa coordinating body.

The action agencies shdl coordinate annud implementation, review, and modification of the
measures through an interagency group, such as the Implementation Team, or Technica
Management Team (TMT).

The action agencies shdl coordinate with the Service and NMFS, and the affected states and
Tribes, in preseason planning and in-season management of water management operations.
The coordination of in-season water management operations shdl occur inthe TMT process.

The action agencies, in coordination with the Service, shdl implement an adaptive management
approach for designing and implementing actions, including performance standards, needed for
surviva improvements for Kootenal River white surgeon and bull trout in the Columbia River
Basn.

By June 30, 2001, the action agencies shdl develop and coordinate with the Service, NMFS
and EPA on a plan to modd the water temperature effects of dternative Snake River
operations, including Libby and Hungry Horse Dams. The modding plan shdl include a
temperature data collection strategy developed in consultation with EPA, NMFS, and State
and Triba water quaity agencies. The data collection strategy shdl be sufficient to develop and
operate the model and to document the effects of the project operations.

The action agencies shdl initiate research to determine the upstream and downstream passage
requirements of bull trout at FCRPS damsin the ColumbiaBasin. These investigations should
address entrainment, both upstream and downstream adult passage, and juvenile passage.
Congderation of saill, flow attraction, temperature and other issues affecting passage should be
included.

10.A. Measures Specific to Bull Trout
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The Service believes that a phased approach, involving application of the principals of adaptive
management, is the most gppropriate course of action in providing measures to minimize the take of bull
trout.

The Service acknowledges that the action agencies have provided clarity of the proposed actionin a
|etter dated December 19, 2000. The addition of the dates for implementation of VARQ, modified
minimum flows below Libby and Hungry Horse Dams, modified ramp rates and agreed upon studies
further reduce therisk and level of take of bull trout as aresult of the operations of those projects.
These factors were considered in our analyss of effects, as additional considerations to the features of
the proposed action. As a consequence, additiona measures to minimize incidenta take are not
needed for some of these factors. However, for other factors, the additional information provided by
the action agencies lacks specificity. In those ingtances, additiona measures necessary to minimize
incidentd take are included, with accompanying terms and conditions.

10.A.1. Upper Columbia River

The Service believes that the following Reasonable and Prudent measures are necessary and
gppropriate to minimize impacts of incidental take of bull trout in the Upper Columbia River area. The
“Discusson” provided below initaicsisto provide the objectives and rationde behind the measure and
its complementing terms and conditions.

Project Specific - Libby and Hungry Horse:

1. Implement operationd congtraints at Libby Dam intended to minimize adverse effects of rgpid
and savereriver flow fluctuations on bull trout, including year-round minimum flows and
ramping rates, seasond water management, conducting studies to monitor the adequacy of the
congraints, and providing for modification of the operationa congtraints depending on study
results.

Discussion: The objective of this measure isto minimize take of bull trout resulting from rapid

and severeriver level changes caused by dam operations. The “ effects’ section of this

Biological Opinion described the effects of power peaking operations and other operations at

Libby Dam on the downstream river habitat and potential effects on bull trout occupying that

habitat. These adver se effects constitute take of individual bull trout. The justification of these

measures and the following terms and conditions is provided by general scientific knowledge
regarding dam operational effects on regulated rivers and by site specific research conducted on
the Kootenai River. Hauer and Stanford (1997) and Hoffman et al. (2000) demonstrated that
radical and rapid flow fluctuations in the Kootenai River caused by power peaking operations at
the dam have a major effect on shallow water habitats and aquatic insects upon which bull trout
depend for food. Sanford and Hauer (1992) stated,” after analysis of natural flow regimes and
daily flow fluctuations, concluded that a smoothing out of the annual hydropower discharge
pattern would be necessary to restore benthic production and achieve a more natural fishery.”
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Fundamental changesin operations for Libby Dam were suggested for Kootenai River
restoration by Hauer and Stanford (1997), including, “ restrict daily rate of change in discharge
to no more than 10 percent per day” . Marotz et al. (1998) concluded that flow fluctuations,
especially during the productive summer months, are harmful to aquatic life and that the zone of
stream bed subject to water fluctuations becomes biologically unproductive habitat. Marotz et
al. (1998) suggested that deleterious effects on biological production could be reduced if dam
discharges were gradually ramped down. In addition to physical displacement of fish due to lack
of watered habitat, Hoffman et al. (2000) concluded that changesin water velocity in the
Kootenai River also have adverse effects on juvenile trout. Hoffman et al. (2000) stated, “ if
juvenile trout are displaced, they are forced to seek velocity breaks, thusincreasing their
vulnerability to predation.” These adverse effects (decreased availability of forage and
increased vulnerability to predation) constitute take of individual bull trout.

2. Implement operational measures at Hungry Horse Dam intended to minimize adverse effects of
rgpid and severe river flow fluctuations on bull trout, including year-round minimum flows and
ramping rates, and seasona water management; conduct studies to monitor the adequacy of the
congraints, and provide for modification of the operationd congraints depending on study
results.

Discussion - As noted in more detail in the “ effects’ section of this BO, the Hungry Horse Dam
power peaking operation adversely affects juvenile and sub-adult bull trout residing in the South
Fork Flathead River and the mainstem Flathead River. Small-sized bull trout (juvenile and sub-
adult ages) are normally found in shallow water shoreline margins and riffle areas which are
subject to repeated flow and river stage changes from power peaking (BA, 1999) and other dam
operations. Additionally, adverse effects, including take, to bull trout residing in the South Fork
Flathead River would occur with a minimum flow of 145 cfs with no other operational
restrictions (no ramping rates) because of the severe and frequent water level and velocity
changes that would occur between 145 and 11,800 cfs. The justification of these reasonable and
prudent measures and the following terms and conditionsis provided by general scientific
knowledge regarding dam operational effects on regulated rivers and by site specific research
conducted on the Flathead River system. Hauer and Sanford (1982), Perry (1984), Perry et al.
(1986), Hauer et al. (1994) and Hoffman et al. (2000) demonstrated that radical and rapid flow
fluctuations caused by power peaking operations at Hungry Horse Dam have a major effect on
shallow water habitats and aquatic insects upon which bull trout prey species depend for food.
In the Flathead basin, Sanford and Hauer (1992), after analysis of natural flow regimes and
daily flow fluctuations, concluded that a smoothing out of the annual hydropower discharge
pattern would be necessary to restore benthic production and achieve a more natural fishery.”
Marotz et al. (1998) concluded that flow fluctuations, especially during the productive summer
months, are harmful to aquatic life and that the zone of stream bed subject to water fluctuations
becomes biologically unproductive habitat. Marotz et al. (1998) suggested that deleterious
effects on biological production could be reduced if dam discharges were gradually ramped
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down. Inaddition to physical displacement of fish due to lack of watered habitat, Hoffman et al.
(2000) concluded that changes in water velocity also have adver se effects on juvenile trout.
Hoffman et al. (2000) stated, “ if juvenile trout are displaced, they are forced to seek velocity
breaks, thus increasing their vulnerability to predation.” These adver se effects (decreased
availability of forage and increased vulnerability to predation) constitute take of individual bull
trout.

3. The action agencies shdl evauate the feashility of reestablishing bull trout passage at Albeni
FdlsDam. If theinformation from these studies warrants consderation of modificationsto the
Albeni Falsfacility, then the Service will work with the action agencies to implement these
measures, as gppropriate, or to renitiate consultation, if necessary.

4, The action agencies shdl continue the lake winter devation study to promote kokanee
pawning/ recruitment aong the shore of Lake Pend Orellle.

10.A.2. Lower Columbia River

The Service bdlieves that the following reasonable and prudent measures are necessary and appropriate
to minimize the take of bull trout in the Lower Columbia River:

1 Determine the extent of bull trout use of the Lower Columbia River affected by the FCRPS.
Thiswould include the river reach from the Pacific Ocean to the upstream extent of the
McNary Dam reservoir.

Discussion - Presently, information regarding bull trout use of the Lower Columbia River is limited.
However, exiging information indicates that bull trout are present in Bonneville Pool and in severd
tributaries of the Lower Columbia River. Tributaries known to support bull trout populations include
the Willamette, Lewis, Hood, White Salmon, Klickitat, Deschutes, John Day, Umatilla, and Walla
Walarivers. Numerous actions are underway or proposed to improve habitat and passage conditions
in these tributary systems.  These actions include reestablishment of riparian vegetation, improvement of
passage at barriers such as culverts, screening of water diversions, providing for bull trout passage at
Round Butte Dam, and removal of Condit Dam. These actions are anticipated to increase bull trout
populations in these tributary systems and migrations within and between these streams. Theincreasein
bull trout populationsin tributariesislikely to result in their increesing use of the Lower Columbia River
reservoirs.

There are no records of bull trout using fish ladders or juvenile fish bypass sysems at any of the Lower
Columbia River FCRPS projects. Information from studies conducted to determine the extent of bull
trout usein the Lower Columbia River would be used to determine the need for implementing specific
fish passage measures for bull trout at FCRPS projects.
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2. If it is determined, in consultation with the Service, that thereis a Sgnificant bull trout population
in the Lower Columbia River that is affected by the FCRPS based upon results of the study
outlined in #1, then performance standards and appropriate measures shall be devel oped to
ensure that upstream and downstream passage for bull trout is not impeded at FCRPS dams. If
the information from these studies warrants consderation of additional modifications to facilities
or operations, then the Service will work with the action agencies to implement these measures,
as appropriate, or to reinitiate consultation, if necessary.

Discussion - Increased use of the Lower Columbia River reservoirs by bull trout will likely result
in movement between tributary streams. The results of studies conducted under Item #1 of this
section would be used to determine the need to implement this measure. Information regarding
passage needs for bull trout that is developed from studies would then be applied to bull trout
passage measures throughout the FCRPS area.

3. If it is determined, in consultation with the Service, that thereis a Sgnificant bull trout population
in the Lower Columbia River based upon results of the study outlined in Item #1, then a study
shdl be conducted to determine the effect of flow fluctuations on stranding or entrapment of bull
trout or their prey in FCRPS reservoirs and free flowing reaches of river downstream from
FCRPS projects.

4, If it is determined, in consultation with the Service, that there is asgnificant bull trout
population in the Lower Columbia River based upon results of the study outlined in Item #1,
then, in coordination with the Service, operationd and structurd changes shdl be madeto
reduce uncontrolled spill and the effects of high levels of total dissolved gas a Lower Columbia
River dams.  If the information from these sudies warrants consideration of additiona
modifications to facilities or operations, then the Service will work with the action agenciesto
implement these measures, as appropriate, or to reinitiate consultation, if necessary.

Discussion - High levels of total dissolved gas can result from uncontrolled or involuntary spill at
FCRPSprojects. Total dissolved gas levelsthat are higher than state waiver limits (currently
120%) could adversely impact bull trout or their prey by causing gas bubble trauma. Measures
to reduce total dissolved gas production at FCRPS projects would benefit anadromous fish and
other resident fish aswell as bull trout. Such measures are currently being investigated by the
Corps and the Water Quality Team of the Columbia River Regional Forum to implement
Reasonable and Prudent Alternatives of the National Marine Fisheries Service' s existing
biological opinion for operation of the FCRPS.

10.A.3. Lower Snake and Clearwater River

The Service believes that the following reasonable and prudent measures (RPM) are necessary and
appropriate to minimize the take of bull trout in the Lower Snake and Clearwater Rivers:
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The action agencies shdl determine the presence of, and use by, bull trout in the maingem
Snake River, and shdl implement monitoring and studies to provide critica information on bull
trout distribution, timing, and usage of the Lower Snake River dams and reservoir system. If
the information from these studies warrants consideration of additional modifications to facilities
or operations, as determined by the Service in consultation with the action agencies, then the
Service will work with the action agencies to implement these measures, as gppropriate, or to
reinitiate consultation, if necessary.

The action agencies shdl implement monitoring and studies to provide critica information on
bull trout entrainment and digtribution, timing, and usage of Dworshak Reservoir for modifying
facilities and/or operations.

11. Termsand Conditions

In order to be exempt from the prohibitions of section 9 of the Act, the action agencies must comply
with the following terms and conditions, which implement the reasonable and prudent measures
described above and outline required reporting/monitoring requirements. These terms and conditions
are non-discretionary.

The Service bdieves the following terms and conditions are necessary and gppropriate to minimize the
take of listed bull trout in the Columbia River Bagn:

1.

In coordination with the Service and NMFS, the action agencies shal participate in
development of performance standards appropriate for bull trout. The standards shal consider
direction contained in the recovery plans for these species. Wherever feasible, the performance
standards shall be developed and ready for implementation by November, 2003.

By September 1, 2001, in coordination with the Service, the action agencies shdl develop a
priority list of the FCRPS dams for research to determine up- and downstream passage needs
of bull trout.

Based on the priority list in #2 above, the action agencies shal initiate research to determine the
upstream and downstream passage requirements of bull trout a&¢ FCRPS dams. Include the
Service, Oregon Department of Fish and Wildlife, Washington Department of Fish and
Wildlife, 1daho Department of Fish and Game, and Montana Department of Fish, Wildlife and
Parks, and relevant tribes, whenever appropriate, in development of research/study plans.

Based on research conducted above, and in coordination with the Service, implement any
interim and long term measures found to be needed to provide suitable up- and downstream
passage conditions for bull trout at FCRPS dams. If necessary to implement these measures,
the action agencies may reinitiate consultation with the Service.
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By September 1, 2001, in coordination with the Service, the action agencies shdl develop a
priority list of the FCRPS dams for evauation to determine the extent of bull trout entrainment.

Based on the priority list in item #5, the action agencies shall assess the extent of bull trout
entrainment a2 FCRPS Dams. If entrainment is determined, in consultation with the Service, to
be sgnificant, the action agencies will explore techniques to deter bull trout entrainment (e.g.,
the expansion of strobe light research).

11.A. Bull Trout

11.A.1. Upper Columbia River

The action agencies have agreed to a modified proposed action that isincorporated in Section 3 of this
document. As aresult of that modified proposed action many of the issues related to take of bull trout
have been addressed and minimized by the action agencies letter dated December 19, 2000.
However, for some of the measures, addition clarification is needed. These factors are addressed in
the terms and conditions below.

The Service bdieves the following terms and conditions are necessary and gppropriate to reduce
impacts and minimize take of listed bull trout in the Upper Columbia River areax

1.

The action agencies have agreed to amodified proposed action as described in Section 3 of
this document and documented in a letter dated December 19, 2000. The following terms and
conditions are established to clarify the proposed action or describe additional measures to
implement reasonable and prudent measure #1 for the Upper Columbia River, Libby Dam
Operations.

a During water year 2001, (prior to implementation of VARQ), the action agencies shdll
seek ameans to store and release sufficient water to provide for bull trout base flow
prior to salmon flows and associated ramping volumes. The action agencies will adhere
to the described ramping rates and minimum flows, as described in the revised
proposed action. Should VARQ not be adopted by water year 2001, the action
agencies shdl continue with these dternative storage procedures, ramping rates and
minimum flows for the duration of this biologica opinion or with modifications agreed to
during re-initiation of consultation.

b. If Koocanusa Resarvoir devations are below salmon guiddines (2439 ft) on duly 1, and
sdmon augmentation will not occur for that year, the action agencies shdl provide
6,000 cfsfor the bull trout minimum flow during July and August (lowest water years).
If additiond water is available, increases in minimum flows may be determined through
the TMT process.

89



The action agencies shdl provide to the Service annually, on or about May 1 but not
later that May 10, an annual operationa schedule to be supplemented on a monthly
bass. The annua schedule shal include month-end estimates of water surface eevation
at Koocanusa Reservoir and estimates of monthly discharge from Libby Dam. The
monthly supplement shdl include areport of actud operations over the previous month
and shdl include daily water surface eevation a Koocanusa Reservoir and hourly spill
and releases at Libby Dam.

The action agencies have agreed to amodified proposed action as described in Section 3 of
this document. The following terms and conditions are established to clarify the proposed action
or describe additional measures to implement reasonable and prudent measure #2 for the
Upper Columbia River, Hungry Horse operations:

a

The action agencies shdl provide to the Service annually, on or about May 1 but not
later that May 10, an annual operationa schedule to be supplemented on amonthly
basis. The annua schedule shdl include month-end estimates of water surface elevation
a Hungry Horse Reservoir and estimates of monthly discharge from Hungry Horse
Dam. The monthly supplement shdl include a report of actua operations over the
previous month and shdl include daly water surface eevation a Hungry Horse
Reservoir and hourly spill and releases a Hungry Horse Dam.

The following terms and conditions are established to implement reasonable and prudent
measure #3 for the Upper Columbia River (Albeni Falls Operations):

a

By October 1, 2004, the action agencies shdl conduct afeasibility study for
reestablishment of two- way passage of adult and sub-adult bull trout at Albeni Fals
Dam. This study must include observations of movement and surviva of radio tagged
bull trout from Lake Pend Orellle, and surviva of adult and subadult bull trout passing
through or over Albeni Fdls Dam. The sudy must dso andyze the feashility of
gructural improvements such as fish ladders and measures to guide fish awvay from
turbines.

Based on the results of the study, by October 1, 2005, the action agencies shal consult
with the Service, as necessary, on the decision to reestablish fish passage at Albeni
Fdls Dam. If fish passage is determined to be necessary the action agencies will seek
gppropriations for the congtruction of the facility by October 1, 2008.

By October 1, 2004, the action agencies shall evaluate and report to the Service on
tota dissolved gas concentrations downstream of Albeni Fals Dam in the Pend Orellle
River which may occur within the full range of operations of the facility, including forced

ills
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4, The following terms and conditions are established to implement reasonable and prudent
measure #4 for the Upper Columbia River (Lake Pend Orellle):

a

The action agencies shdl continue the lake winter € evation/kokanee egg-to-fry surviva
sudy on Lake Pend Oreille for the next Six years. The study shdl begin in 2001 by
drafting the lake to fal/winter weter levels of eevation 2051 feet. Thisisintended to
dlow winter sorms to improve the condition of spawning gravel dong the shore of
Lake Pend Oreille. During the fal/winter of 2002, maintain the Lake Pend Orellle at
elevation 2055 until fry emerge from shordine gravels.

By September 2003 the Service will secure independent scientific review reldive to the
gppropriate duration (one to three years) of maintaining winter |ake elevations at 2055
feet, and, with input from Idaho Department of Fish and Game (IDFG), provide
written recommendations to the action agencies for fal/winter operations for 2003
through 2006. During this Six year period, the action agencies, in coordingion with the
Service and IDFG, shdl evauate the effects of varying winter lake level devationson
al life stages of kokanee in Lake Pend Orellle, and predator/prey dynamics.

If, in September 2007, it is determined that this action is effective in Sgnificantly
improving kokanee production as bull trout forage, the Service will provide written
recommendations on the frequency of varying Lake Pend Orellle winter lake elevations
for the remainder of this biologica opinion.

The action agencies, the Service, and IDFG shal meet annudly to evduate Lake Pend
Orellle kokanee monitoring results and make necessary adjustments through subsequent
iN-Season management.

11.A.2. Lower Columbia River

The Service believes that the following terms and conditions are necessary and gppropriate to minimize
the take of bull trout in the Lower Columbia River area:

1. The following terms and conditions are established to implement reasonable and prudent
measure #1 for the Lower Columbia River:

a

The Corps shdl include bull trout in the speciesto be counted and recorded at
Bonneville, The Dalles, John Day, and McNary dams.

The Corps shdl record the occurrence of bull trout in the smolt monitoring facilities at
the Lower Columbia River dams.
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The action agencies shdl indude observations of bull trout captured in field activities
under their funding (e.g., research studies and northern pikeminnow reward program
fisheries) and report that information annudly to the Service.

The action agencies shdl estimate the annua population size of bull trout migrating to
and from the Lower Columbia River reservoirs, and devel op abundance trends over
time.

The action agencies shall cooperate in studies to determine the movements of bull trout
from the Hood River and other tributaries into Bonneville Dam reservoir. Include the
Service, Oregon Department of Fish and Wildlife, Washington Department of Fish and
Wildlife, Forest Service, Confederated Tribes of the Warm Springs Reservation,
Confederated Tribes of the Umatilla Indian Reservation, Y akama Indian Nation, and
PecifiCorp, whenever appropriate, in development of research/study plans.

The action agencies shdl cooperate in sudies to evaluate potentid habitat use of the
White Sdmon River subsequent to remova of Condit Dam. Include the Service,
Oregon Department of Fish and Wildlife, Washington Department of Fish and Wildlife,
Forest Service, and PecifiCorp, whenever appropriate, in development of
research/study plans.

The action agencies shdl cooperate in studies to evauate re-establishment of fluvia bull
trout in the Klickitat River. Include the Service, Oregon Department of Fish and
Wildlife, Washington Department of Fish and Wildlife, and Forest Service, whenever
appropriate, in development of research/study plans.

The terms and conditions for reasonable and prudent measure #1 are intended to determine the
existing and future extent of bull trout populations using the lower Columbia River reservoirs
and tributary streams. Improvement of habitat and passage conditions in tributaries resulting
from implementation of the bull trout recovery plan and removal of Condit Dam are expected to
increase bull trout populations. Increased populationsin tributaries may result in greater bull
trout use of the Lower Columbia River reservoirs. Implementation of terms and conditions for
reasonable and prudent measures # 2 and 3 would not be required unless studies conducted
under reasonable and prudent measure #1 find substantial numbers of bull trout to be using the
reservoirsor attempting to pass the dams.

The following terms and conditions are established to implement reasonable and prudent
measure #2 for the Lower Columbia River:

Initiate sudies to determine the effect of flow fluctuations on river or reservoir water
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3.

surface eevations and on stranding or entrapment of bull trout and other agquatic life
related to the prey base of bull trout.

Initiate sudies to determine use and suitability of bull trout habitat for al life history
gagesin the Lower ColumbiaRiver.

Include the Service, Oregon Department of Fish and Wildlife, Washington Department
of Fish and Wildlife, Idaho Department of Fish and Game, and Montana Department of
Fish, Wildlife and Parks whenever appropriate, in development of research/study plans.

The following terms and conditions are etablished to implement reasonable and prudent
measure #3 for the Lower Columbia River:

a

Investigate, and in coordination with the Service, implement as appropriate, structura
and operational measures to reduce TDG production. The Corps has recently installed
flow deflectors a John Day Dam and, through its Gas Abatement Study, is investigating
other potential measures at other FCRPS projects to reduce gas supersaturation.
Measures recommended in this study to reduce gas supersaturation should be
implemented as soon as possible.

12. Conservation Recommendations

Section 7(a)(1) of the Act directs Federd agenciesto utilize their authorities to further the purposes of
the Act by carrying out conservation programs for the benefit of endangered and threatened species.
Consarvation recommendations are discretionary agency activitiesto minimize or avoid adverse effects
of aproposed action on listed species or critical habitat, to help implement recovery plans, or to
develop informetion.

1.

It is recommended that the action agencies seek cooperation of West Kootenai Power and
other involved agencies and parties in Canada to negotiate higher Kootenay Lake/K ootenal
River stages within the 1938 |JC order during sturgeon spawning flows. This may promote
sturgeon recruitment with less stored water and fewer configuration improvements a Libby
Dam during intermediate and low water years.

As U.S. representatives on the Kootenay lake board of control, and operators of Libby Dam, it
is recommended that the action agencies seek opportunity to provide low flowsin the Kootenai
River during January or February for burbot migration and spawning.

The Service recommends that the action agencies initiate section 7 consultation on the
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proposed Columbia River Treaty Flood Control Operating Plan, October 1999. Proposed
changes contained in this Plan may affect sturgeon spawning/rearing habitat conditions
necessary for the survival and recovery of those species.

4, The Service recommends that the Corps continue monitoring TDG levels, and invest in facility
improvements to keep TDG levels at or below 110% (or other applicable state water quality
standards).

5. The Service recommends that the Corps cooperate with research of bull trout movements and
distribution for Dworshak Reservoir and tributaries.

6. The Service recommends that the action agencies participate in development and
implementation (when completed) of the bull trout recovery plan.

7. The Service will participate in the Regiond Forum conssting of the TMT, the Implementation
Team (IT), and the Executive Committee. The primary purpose of this Regiond Forum is
conservation of species listed under the Endangered Species Act with consderation given to
other affected aquatic resources. Recommendations by the Regional Forum to the action
agencies will be made by consensus, except when no consensusiis reached, the Service shall
make the fina recommendations on listed resdent species. Operations for sturgeon, bull trout
and salmon will be coordinated annudly between the Service and NMFS through the TMT
process. They may include the multi-year planning process when warranted.

8. The action agencies will work with the Service and Montana Department of Fish, Wildlife, and
Parks to re-establish gppropriate vegetation in the 20 foot drawdown zone of Hungry Horse
Reservoir. A schedule should be developed for plans and funding to be secured by 2003, with
implementation by 2005.

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects, or
benefitting listed Soecies or their habitats, the Service requests notification of the implementation of any
conservation recommendations.

13. Reinitiation

This concludes formd consultation on the action outlined in the BA, and as clarified by the action
agenciesin the December 19, 2000 letter. Asprovided in 50 CFR8402.16, reinitiation of formal
consultation is required where discretionary Federd agency involvement or control of 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 reveds effects of the agency action that may affect listed species or critica habitat
in amanner or to an extent not considered in this opinion; (3) the agency action is subsequently
modified in amanner that causes an effect to the listed species or critica habitat not consdered in this
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opinion; or (4) anew speciesislisted or critica habitat designated that may be affected by the action.
In ingtances where the amount or extent of incidenta take is exceeded, any operations causing such
take must cease pending reinitiation. In addition, the Serviceis currently developing abull trout
recovery plan. Information contained in the recovery plan and/or direction provided by the plan may
necessitate the need to reinitiate consultation on this action to further clarify the effects to recovery units
of bull trout, if such units are ultimately designated.
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Appendix A. Letter from Action Agencies Clarifying Proposed Actions.

L etter will be inserted once “hard copy” isreceived.
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Appendix B. Summary of Bull Trout Subpopulations and Effects from FCRPS facilities.
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