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 o