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Dear Gencral Martin and Mr. Wright:

Enclosed is the Fish and Wildlife Service’s final biological opinion regarding the Army Corps of
Engineers’ and the Bonneville Power Administration’s proposed operation of Libby Dam in
Idaho and Montana, and its effect on the endangered Kootenai River white sturgeon (Acipenser
transmontanus), its critical habitat, and the threatened bull trout (Salvelinus confluentus). The
final opinion was prepared in accordance with section 7 of the Endangered Species Act of 1973,
as amended (Act).

The final opinion includes findings that the proposed action will jeopardize the continued
existence of the Kootenai River white sturgeon and adversely modify its critical habitat. These
determinations were reached based on the following reasons:

1. The Kootenai River white sturgeon is critically endangered because it is unable to
successfully reproduce due to changes in the natural hydrograph caused by the past and present
operations of Libby Dam. The last known significant production of juvenile sturgeon in the wild
occurred in the 1970s prior to operation of Libby Dam when peak flows averaged 75,000 cubic
feet per second and were present during critical periods of the sturgeon’s reproductive cycle.
Since Libby Dam came into operation in the 1970s, peak flows have been reduced by about 50
percent, and sturgeon spawning areas have been adversely altered with respect to flow, depth,
substrate, and water temperatures. These conditions support only very low sturgeon reproductive
success that, in turn, has caused a steep population decline.

Although millions of fertilized sturgeon eggs are produced each year by breeding adult sturgeon
in the wild, it is estimated that, on average, only 10 juvenile sturgeon survive due to low rates of
successful embryo incubation through hatching, and low rates of successful free embryo




incubation through yolk sac absorption. These low rates are attributed to the poor habitat
conditions created by Libby Dam operations. Fewer than 50 wild adult sturgeon are
expected to remain in the wild by 2030. Although hatchery-reared larval sturgeon are
being released into the wild, these fish will not mature to breed until about 2025. Unless
breeding habitat conditions improve below Libby Dam, these fish are not expected to
successfully reproduce in the wild.

As proposed, the operation of Libby Dam is likely to maintain extensive degraded habitat
conditions within the only known breeding area for the sturgeon. These conditions will
perpetuate poor reproductive success and the steep decline of the adult breeding
population in the wild. Although the proposed action includes provisions for augmenting
flows, creating appropriate water depths, and for increasing the amount of rocky substrate
within a portion of sturgeon breeding habitat, these actions are experimental, the schedule
for their implementation is not well-defined, and their effects on the sturgeon are
uncertain.

2. The conservation role of Kootenai River white sturgeon critical habitat is to provide
breeding habitat conditions necessary for successful sturgeon recruitment at levels that
will provide for the conservation of the species. Appropriate water depths, temperature,
and flow velocities as well as rocky substrate (all primary constituent elements) are
essential for successful sturgeon spawning. The past and present operations of Libby
Dam have degraded these habitat elements to the extent that the co-occurrence of these
primary constituent elements at the same place and time during the critical period of
sturgeon breeding is extremely limited and insufficient to support successful sturgeon
recruitment at levels that will provide for the conservation of the species.

Implementation of the proposed action is expected to perpetuate the very limited co-
occurrence of primary constituent elements at the same place and time during the critical
period of sturgeon breeding. This will prevent the critical habitat from serving its
intended conservation role. Given the extremely imperiled conservation condition of the
sturgeon, it is imperative that the suite of conditions associated with the co-occurrence of
the primary constituent elements be provided over as much of the designated critical
habitat as possible in as timely a manner as possible. Although the proposed action
includes provisions for augmenting flows, creating appropriate water depths, and for
increasing the amount of rocky substrate within a portion of sturgeon breeding habitat,
these actions are experimental, the schedule for their implementation is not well-defined,
and their effects on the primary constituent elements of sturgeon critical habitat are
uncertain.

In accordance with regulation, we have developed a reasonable and prudent alternative
(RPA) that removes the jeopardizing and the adversely modifying effects of the proposed
action. The RPA, developed in collaboration with your staffs, reflects a performance-
based approach. Under this RPA, your agencies will have the flexibility to select from a
suite of actions that will achieve the habitat attributes necessary for successful Kootenai
River sturgeon spawning and natural in-river reproduction. The Service recognizes that
with future monitoring and evaluation, these attributes and the actions necessary to
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achieve them may be modified and refined through the adaptive management process
identified in the RPA. In accordance with the implementing regulations for section 7 of
the Act at 50 CFR 402,15, please formally advise us if you intend to implement the RPA.

I greatly appreciate the cooperation of your staffs throughout the consultation process and
look forward to our continuing collaboration with you and other involved parties on the
conservation needs of the Kootenai River sturgeon and bull trout. If you have any
questions regarding this matter or you find any errors or omissions, please contact Susan
Martin, Field Supervisor of our Upper Columbia Fish and Wildlife Office, at (509) 891-
6839. We can address any necessary changes through an amendment to the biological
opinion.

Sincerely,

N

David B. Allen
Regional Director
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IN REPLY REFER TO: AES-CCP 911 NE 11™ Avenue

Portland, Oregon 97232-4181

Brigadier General Gregg F. Martin FEB 18 208
Division Commander, Northwestern Division

U.S. Army Corps of Engineers

1125 NW Couch Street, Suite 500

P.O. Box 2870

Portland, Oregon 97208-2870

Steve Wright, Administrator
Bonneville Power Administration
905 NE 11th Avenue

Portland, Oregon 97232

Dear General Martin and Mr. Wright:

This document transmits the U.S. Fish and Wildlife Service’s (Service) biological opinion based on our
review of the Bonneville Power Administration’s (BPA) and the Army Corps of Engineers’ (Corps;
collectively action agencies) proposed operation of Libby Dam and its effects on the endangered
Kootenai River white sturgeon (Acipenser transmontanus; Kootenai sturgeon) and its critical habitat,
and the threatened bull trout (Salvelinus confluentus) in accordance with section 7 of the Endangered
Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). Your request for formal consultation
was received on July 8, 2004.

This biological opinion is based on information provided in the action agencies’ July 2004 biological
assessment (BA) and supplemental information provided in May and October 2005, as well as numerous
telephone conversations, meetings and other sources of information cited herein. This biological
opinion amends and supplements the Service’s 2000 Federal Columbia River Power System (FCRPS)
biological opinion with respect to the effects of the operations of Libby Dam on the Kootenai sturgeon
and the bull trout in the Kootenai River. Action agency operations affecting the bull trout at other
FCRPS facilities continue to be covered by the Service 2000’s FCRPS biological opinion. A complete
administrative record of this consultation is on file at the Service’s Upper Columbia Fish and Wildlife
Office in Spokane, WA.

This biological opinion does not rely on the regulatory definition of “destruction or adverse
modification” of critical habitat at 50 CFR 402.02. Instead, we have relied upon the statutory provisions
of the Act to complete the following analysis with respect to critical habitat.
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Consultation History

The Service has issued several biological opinions and conference opinions (see below)
regarding the effects of operating the Federal Columbia River Power System (FCRPS), of which
Libby Dam is part, on the following species: the Kootenai sturgeon; Idaho spring snail
(Pyrgulopsis idahoensis); Snake River physa (Haitia natricina); Utah valvata snail (Valvata
utahensis); Bliss Rapids snail (Taylorconcha serpenticola); and the bald eagle (Haliaeetus
leucocephalus). In addition, the Service has also concurred with the action agencies’
determination that FCRPS operations are not likely to adversely affect the gray wolf (Canis
lupus), grizzly bear (Ursus arctos), peregrine falcon (Falco peregrinus), and any listed plants
(Service [insert date(s) and make sure the Literature Cited section is revised accordingly]. Since
initial consultations were completed, the peregrine falcon has been de-listed by the Service (64
FR 46542).

Chronology of FCRPS-related Consultations:

December 2, 1993: The action agencies provided a BA to the Service regarding the effects of
proposed 1994-1998 FCRPS operations on listed species.

July 27, 1994: In response to the December 2, 1993, request, the Service issued a non-jeopardy
biological opinion to the action agencies regarding the effects of 1994-1998 FCRPS operations
on the Lake Roosevelt bald eagle population.

July 27, 1994: In response to the December 2, 1993, request, the Service issued a non-jeopardy
biological and conference opinion to the action agencies regarding the effects of 1994-1998
FCRPS operations on Snake River snails (biological opinion) and the Kootenai sturgeon
(conference opinion).

December 15, 1994: The Corps, BPA, and the Bureau of Reclamation (Bureau) requested
reinitiation of formal consultation on the effects of FCRPS operations on the Idaho spring snail,
Snake River physa, Utah valvata snail, Bliss Rapids snail, and the Kootenai sturgeon.

March 1, 1995: In response to the December 15, 1994, request for reinitiation of consultation, the
Service issued a non-jeopardy biological opinion to the action agencies and the Bureau regarding
the effects of 1994-1998 FCRPS operations on the species listed above.

Effects to the bald eagle were also addressed in that opinion. The section 7(a)(2) analysis for the
bald eagle in that opinion is still valid in relation to the proposed action considered herein. On
that basis, the bald eagle is not considered further in this document.

As of March 1, 1995, 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 salmon that originate from the area upstream of Lower Granite Dam.
Therefore, the biological opinion does not address any actions or effects to species upstream of
Lower Granite Dam.
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June 17, 1999: The Corps, BPA, and the Bureau submitted a draft BA addressing the effects of
2000-2010 FCRPS project operations on the bull trout and the Kootenai 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.

December 15, 1999: The Corps, BPA, and the Bureau submitted a request for formal
consultation and an updated draft BA regarding operations of the Federal Columbia River Power
System and the effects to bull trout downstream of Lower Granite Dam and Kootenai sturgeon.

December 20, 2000: In response to the December 15, 1999, request for consultation and Service
review of a draft BA, the Service issued a biological opinion to the Corps, BPA, and the Bureau
regarding the effects of 2000-2010 FCRPS operations on the bull trout (non-jeopardy) and the
Kootenai sturgeon (jeopardy with a Reasonable and Prudent Alternative [RPA] relative to the
proposed operation of Libby Dam).

January 25, 2001: The Service issued a minor amendment to the December 2000, biological
opinion that corrected some editorial errors and minor omissions to that document.

May 15, 2001: The Corps signed a Record of Consultation and Statement of Decision to
implement their proposed 2000-2010 FCRPS action consistent with the RPA in the Service’s
December 20, 2000, biological opinion.

August 7, 2001: The BPA signed a Decision Document describing its decision to implement its
proposed 2000-2010 FCRPS action in a manner consistent with the RPA in the Service’s
December 20, 2000, biological opinion.

September 6, 2001: The Service published a final critical habitat designation for the Kootenai
sturgeon (66 FR 46548).

February 18, 2003: The Center for Biological Diversity (CBD) filed suit in the District Court of
Montana against the Corps for failure to implement the RPAs called for in the Service’s
December 20, 2000, biological opinion and for failure to reinitiate consultation on the effects of
Libby Dam operations to Kootenai sturgeon critical habitat. The CBD also filed suit against the
Service for allegedly failing to adequately designate Kootenai sturgeon critical habitat.

July 8, 2003: Due to the critical habitat designation and new information on the Kootenai
sturgeon, the Corps and the BPA requested reinitiation of consultation on the effects of the
operation of Libby Dam on the Kootenai sturgeon and its critical habitat.

August 2003: The Corps and the BPA filed a motion in the District Court of Montana to stay the
section 7 claims in the CBD lawsuit pending completion of the reinitiated consultation discussed
above.

June 29, 2004: The District Court of Montana issued a stay of the CBD’s section 7 claims
pending completion of the reinitiated consultation discussed above.
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Note: The remainder of the Service’s 2000 FCRPS biological opinion remains in effect, as is
and in its application to all other FCRPS facilities other than Libby Dam.

July 7, 2004: The Corps and the BPA provided their supplemental BA regarding the effects of
the proposed operation of Libby Dam on the Kootenai sturgeon and its critical habitat.

September 9, 2004: Based on a review of the July 7, 2004, BA, the Service requested additional
information from the Corps and the BPA.

May 9, 2005: The action agencies responded to the Service’s September 9, 2004, request and
provided additional information on their proposed action, including a “Kootenai River
Ecosystem Restoration Flow Plan”, “Habitat Improvement Plan”, “Research, Monitoring and
Evaluation Plan”, and an “Assessment of the Effects to Kootenai Sturgeon Critical Habitat.”

May 25, 2005: The District Court of Montana remanded the Kootenai sturgeon critical habitat
designation to the Service for reconsideration by February 1, 2006.

August 12, 2005: The Service, in a declaration to the District Court of Montana, committed to a
deadline of February 18, 2006, for completion of a new biological opinion on the effects of
Libby Dam operations on the sturgeon and its critical habitat.

October 5, 2005: The Service received a final package of materials and information from the
Corps and the BPA pursuant to their July 8, 2003, request for reinitiation of consultation on the
effects of the proposed operation of Libby Dam on the Kootenai sturgeon and its critical habitat.

BIOLOGICAL OPINION

DESCRIPTION OF THE PROPOSED ACTION
Libby Dam

Congress authorized the construction of Libby Dam in 1951. Under the terms of the Columbia
River Treaty, the Corps began construction of Libby Dam in 1966 and completed construction in
1973. Commercial power generation began in 1975. Libby Dam is 422 ft tall and has three
types of outlets: (1) sluiceways (3); (2) operational penstock intakes (5, 3 are currently
inoperable); and (3) a gated spillway. The dam crest is 3,055 ft long, and the widths at the crest
and base are 54 ft and 310 ft, respectively. A selective withdrawal system was installed on
Libby Dam in 1972 to control water temperatures in the dam discharge by selecting various
water strata in the reservoir forebay.

Koocanusa Reservoir (known also as Koocanusa Lake or Libby Reservoir) is a 90-mile-long
storage reservoir (42 miles extend into Canada) with a surface area of 46,500 acres at full pool.
It is located upstream from the Fisher River confluence and east of Libby, Montana. The dam
has a usable storage of approximately 4,930,000 acre-feet and gross storage of 5,890,000 acre-
feet.
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Libby Dam is one of fourteen projects of the FCRPS operated by the Corps and Reclamation for
multiple uses including flood control, navigation, hydroelectric power, recreation, irrigation,
water quality and fish and wildlife. Congress authorized the construction of Libby Dam, in part
to provide for system and flood control downstream of the project. The Corps is responsible for
taking into account a variety of statutes, treaties, executive orders, etc., in its operation of Libby
Dam. These include, but are not limited to, the Columbia River Treaty, the International Joint
Commission (IJC) 1938 Order on Kootenay Lake, relevant biological opinions, the Northwest
Power Act, and Libby Dam’s enabling legislation. The authorized purpose of the dam includes
hydropower, flood control, recreation, fish and wildlife, navigation and other benefits. With the
five generation units currently installed, the electrical generation capacity is 525,000 kW. The
maximum discharge with all 5 units in operation is about 26,000 cfs. The surface elevation of
Koocanusa Reservoir ranges from 2,287 feet to 2,459 feet at full pool.

Presently, Libby Dam operations are dictated by a combination of power production, flood
control, recreation, and special operations for the recovery of Act-listed species, including the
Kootenai sturgeon, bull trout, and salmon in the lower Columbia River.

The Corps currently operates Libby Dam to not exceed 1,764 mean sea level (MSL) at Bonners
Ferry, Idaho, the flood stage designated by the National Weather Service for the purposes of
flood protection, though flood stage can be exceeded due to unexpected increased inflow to
Libby Dam or due to tributary flows downstream of Libby Dam.

Proposed Action

In June 2004, the action agencies submitted an updated Biological Assessment (Corps and BPA
2004) on the effects of the operation of Libby Dam on Kootenai sturgeon, bull trout, and
designated critical habitat for Kootenai sturgeon, which had changed since the 2000 biological
opinion. The 2004 BA describes an updated proposed action. A number of operational actions
called for in the 2000 biological opinion have been implemented and are again proposed in the
2004 BA. In some instances, proposed hydropower operations have been slightly modified from
those in the 2000 biological opinion (e.g., winter ramping rates). The 2004 BA reviews
structural modifications to Libby Dam to enable increased spring flows in light of research on
Kootenai sturgeon habitat needs and uncertainty regarding the biological benefits of such
actions. Structural modifications to Libby Dam to increase flows are not proposed in the 2004
BA. The term of the proposed action is 10 years (2006-2016).

In May 2005, the action agencies submitted to the Service a “Kootenai River Ecosystem
Restoration Flow Plan”, a “Kootenai River Habitat Improvement Plan”, a “Research, Monitoring
and Evaluation Plan”, and an “Assessment of Effects to Kootenai Sturgeon Critical Habitat” in
response to a request from the Service for additional information on the updated proposed action.
The following sections are based on these documents.
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Proposed Libby Dam Operations
Standard Operations

VARQ Flood Control Operations and Integrated Rule Curve Operations

The action agencies propose to continue to implement the VARQ flood control operation at
Hungry Horse and Libby dams (Final EIS and ROD expected in February/March 2006). The
Libby Variable End-of-December flood control draft at Libby Dam will also continue and is
based on the seasonal water supply forecast issued on December 1. These operations should
reduce the frequency of refill failure (to within five feet of full pool) at Libby Dam as compared
to historic operations.

Ramping Rates and Daily Shaping

The recommended ramp rates (shown in Table 1 below) 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 all parts of a unit 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 a ramp rate that allows
all units to operate outside the rough zone. Ramping rates will be followed to the extent possible
with possible exceptions during flood control operations, power emergencies, and fish flow
operations.

Shaping is defined as ramping up and down by 1 generating unit (approximately 5,000 cfs) or
more. These fluctuations may occur on a daily, or weekly, basis to meet power needs. Weekly
shaping is generally described as higher flow during weekdays and lower flow on weekends. The
action agencies intend to shape flows in the October through April period. A study will be
conducted to learn the biological attributes as well as the effects of shaping on the downstream
levees. After two years, based on the results of this study, the frequency of shaping may be
revisited.
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Table 1. 2004 Proposed daily and hourly maximum ramp up rates for Libby Dam (as
measured by daily flows, not daily averages, restricted by hourly rates).

Sumimer
(05/01 - 09/31)

Hourly Dailvy

4-6 kefs 2500 cfs 1 wnit

Ry s 6-9 kcfs 2300 cfs 1 un.ir
9-16 kefs 2500 cfs 2 units

16-QPHC 5000 cfs 2 units

4-6 kefs 500 cfs 500 cfs
Riiiiy Dt 6-9 kcfs 500 cfs 1000 cfs
9-16 kefs 1000 cfs 2000 cfs

16-QPHC 3500 cfs 1 unit

Winter
(10/01 - 04/30)

Hourly Dailw

4-6 kefs 2000 cfs 1 unit

Famp Up 6-9 kefs 2000 cfs 1 unit
9-16 kefs 3500 cfs 2 units

16-QPHC 7000 cfs 2 units
4-6 kefs 300 cfs 1000 cfs
Ramp Down 6-9 kefs 500 cfs 2500 cfs

9-16 kefs 1000 cfs 1 unit

16-QPHC 3500 cfs 1 unit

e [t is important to maximize river productivity during the summer months leading into the
fall ramp-down. Maximizing productivity during this time would offset the biological
impacts from the load shaping operations during the winter months.

¢ Daily load shaping during October through February above six thousand cubic feet per
second (Kcfs), within the ramping rate constraints, provides protection for aquatic biota
inhabiting the primary river channel (base flow) below six Kcfs. However, it is critical to
minimize flow fluctuation in the wetted perimeter below nine Kcfs, as the area inundated
between six and nine Kcfs encompasses the greatest wetted perimeter in the Kootenai
River channel, and is thus the most biologically important.

Minimum Flows

The action agencies will continue to provide the following minimum flows from Libby Dam
(measured at the US Geological Service (USGS) gauge on the Kootenai River below Libby
Dam), and will attempt to:

e Maintain an existing year-round instantaneous minimum flow of 4,000 cfs.
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e Provide a minimum flow of 6,000 cfs from May 15 through September 30. Extending a
minimum discharge requirement of 6,000 cfs into May and through September will
protect the channel inundated at this flow during the most biologically productive period
of the year.

» Note: In order to minimize loss of river productivity in river varial zones in
October, a period of declining but substantial biological production, river
elevations should gradually decrease from the preceding September elevations
towards the target base flow. If September flows are at the bull trout minimum
(6,000 cfs), then following the recommended general ramping rates is acceptable.
However, if flows are more than the minimum bull trout flows, and reduction to
minimum powerhouse capacity is desired, then a slower ramping, discussed
through the Technical Management Team (TMT), should be considered.

» Note: The zone of productivity within the wetted perimeter of the Kootenai River
is re-delineated when flows are reduced after an extended period of inundation,
resulting in desiccation of that zone. Summer “double peak™ operation increases
the area of desiccation by creating reduced flows between sturgeon augmentation
and salmon augmentation. The effect of this action is the establishment of
productivity in a varial zone during sturgeon operations, followed by immediate
desiccation of this zone (total loss of productivity within four days) for the period
through the commencement of salmon augmentation operations, during which the
varial zone becomes productive once again (fully recovered in approximately 35
days). If the salmon augmentation flow is followed by another reduction in flow,
a similar biological response is experienced in the desiccated zone.

Tiered Sturgeon and Bull Trout Flow Augmentation Volumes

The action agencies will store and supply, at minimum, water volumes based upon water
availability or a “tiered” approach as defined in Figure 5. The probability for each tier occurring
is shown in Table 2. The action agencies will re-examine these minimum volumes in order to
potentially provide more water for the “normative” freshet in tiers 2, 3, and 4.

This water is available for use in May, June and July, and is measured as a volume out of Libby
Dam above a minimum flow of 4,000 cfs. Accounting of these total tiered volumes occurs
according to the experimental hydrograph plan outline. Actual flow releases will be shaped
based on seasonal requests from the Service and in coordination with the Technical Management
Team. Use of this water is subject to flood control constraints, including the Bonners Ferry 1764
ft flood stage, the requirements of the International Joint Commission (IJC) 1938 Order on
Kootenay Lake, and water quality, specifically total dissolved gas supersaturation.

Bull trout minimum flows will be in effect from May 15 through September 30, as described
previously. Volume to sustain basal flow of 6,000 cfs from May 15 through May 31 will be
accounted for with sturgeon volumes, and in the fall should be drawn from the autumn flood
control draft.
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Table 2. Probability of occurrence of specific sturgeon tiers for the period of record 1929 —
2004.

Period of Record (1929 through 2004)
Sturgeon Tier Years of Occurrence Probability of
s Occurrence
(million acre feet)
3 (1.12 MAF) 11 0.14
4 (1.2 MAF) 25 0.33
5 (1.2 MAF) 5 0.07

Temperature

e Availability of warmer water in Koocanusa Reservoir is limited during the early spring
months. Libby Dam will be operated to pass the warmest water available as the spring
freshet commences via the selective withdrawal gate system.

e A selective withdrawal model is in preparation by the Corps, which will allow prediction
of release temperature based on the forebay temperature gradient and the gate
configuration.

e Libby Dam operations for natural sturgeon spawning, as well as for Kootenai Tribe of
Idaho (KTOI) conservation aquaculture operations, will attempt to optimize the thermal
effects of increased flow when implementing the flow plan. If possible, flows from
Libby Dam will be delayed until doing so will not result in substantially decreased river
temperatures downstream of the dam.

The action agencies will examine the potential modifications to the selective withdrawal system
to control vortexing, air entrainment, and cavitation that would allow withdrawal of warmer
surface water.

The proposed action submitted by the action agencies can be summarized in three general
categories: (1) An Aquatic Ecosystem Management and Experimental Hydrograph (Flow Plan)
that describes how the action agencies propose to operate Libby Dam to support bull trout and
Kootenai sturgeon; (2) a “Habitat Improvement Plan” that sets forth several projects and
proposals intended to improve the quality of Kootenai sturgeon and bull trout habitat; and (3) a
“Conservation Aquaculture Plan” that proposes the expansion of current Kootenai sturgeon
hatchery operations and facilities. Also included in the proposed action are a fertilization
program and a research monitoring and evaluation program. Each category is described in more
detail in the following sections.
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Ten-Year Aquatic Ecosystem Management Experimental Hydrograph

The Corps and BPA, in conjunction with the Service and state and tribal biologists, have further
refined the proposed action, in part by developing a “flow plan”. The objective of the flow plan,
in conjunction with the concurrent habitat improvement plan, is to restore ecosystem function in
support of Kootenai sturgeon recovery consistent with the Corps’ responsibilities to provide for
flood control, in order to avoid the likelihood of jeopardizing the continued existence of
sturgeon. The plan embraces functional “normative” river concepts while continuing to support
salmon flow augmentation in the mainstem Columbia River.

The following discussion sets forth the general flow plan guidelines the Corps proposes to utilize
in making operational decisions at Libby Dam in support of the functional normative river
concept, and to implement adaptive management flow experiments to further define sturgeon
early life history requirements in the Kootenai River.

10-Year Aquatic Ecosystem Management Experimental Hydrograph

e Based on the April-August inflow forecast (final May forecast), commence a freshet
operation on or about 15 May*, depending on water temperature, targeting use of 45
percent of the tiered volume until 01 June. Maximum discharge (full powerhouse, or up
to 35,000 cubic feet per second if operationally possible) should occur during the last
week in May and the first week in June. Duration of the tiered discharge at full capacity
will be limited to approximately two weeks, but will occur for at least 48 hours in Tiers II
to VI. Actual timing and duration of augmentation volumes will be adjusted to allow for
real-time water management.

* If possible, increasing flows from Libby Dam will be delayed until doing so will not result in
substantially decreased river temperatures downstream of the dam, preferably until water temperature
in the top 20 feet of the forebay is within 2 degrees Celsius of river temperature at Bonners Ferry.
Operations for natural sturgeon spawning, as well as for Kootenai Tribe of Idaho (KTOI) conservation
aquaculture operations, will attempt to optimize the thermal effects of increased flow when
implementing the flow plan. If additional flow is necessary prior to the alignment of temperatures for

flood control purposes, and that early release is necessary to use 45% of the tiered volume prior to 01
June, then the shape of the release will incrementally approach full capacity as smoothly as possible.

! “Normative” is defined as the condition where natural flood plain functions and channel maintenance can occur.
This includes a reduction in the width of the varial zone (that becomes biologically unproductive), removing
unseasonable flow fluctuations (natural day to day fluctuations vary by 5% during basal conditions and 10% during
spring runoff), restoring a natural spring freshet (runoff occurs in late May or early June, followed by a stable, low
basal flow period), periodic channel maintenance flows (a bankfull flow for at least 48 hours on a periodicity of 2.5
years, or every second or third year, or 3 out of 10), stable summertime flows that are constant or gradually reducing
after spring runoff (this can include a sliding scale to respond to varying water availability). The condition allows
the river to flush fine sediments into the channel margins during runoff (cleaning fines from interstitial spaces in
river cobbles creating insect habitat). As flows decline from the spring peak, terrestrial vegetation can invade the
margins and as flows stabilize (riparian can establish including willows, cottonwood, grasses and sedges), roots
prevent fines from being swept back into the channel (preventing embeddedness and siltation). Rivers that maintain
normative functions have stabile banks, slow channel migrations, maintain low width/depth ratios, and high
pool/length ratios. (Kootenai Tribe of Idaho and Montana Fish, Wildlife & Parks 2004). A normative thermograph
mimics the natural temperature variations present in the river in its pre-dam state.
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The remaining volume will be shaped over June (45%) and July (10%), targeting a final ramp
down to reach at least minimum bull trout tiered flows (from the proposed action) by 15 July.
Shaping of the volume will be dependent upon bull trout minimum target flow and flood
control requirements, and will attempt to minimize the “double peak,” which may occur
when providing sturgeon operations and operating to refill Libby Dam to have water
available for salmon flow augmentation, in accordance with the action agencies’ Updated
proposed action relevant to the 2004 National Oceanic Administration Agency (NOAA)
Opinion.

Higher tier years will have a more gradual ramp-down from powerhouse capacity (consistent
with ramping rates); lower tiers will have a more pronounced rise in May towards a peak,
and a more sigmoidal shape to the descending limb of the hydrograph (Figure 1). The peak
of this generally shaped flow scenario may vary by as much as three weeks to address the
natural runoff augmentation opportunities or responses by sturgeon believed to be spawning
in a given year, or both.

Powerhouse Capacity
or
+5/10 kefs

Bull Trout Minimum
or
NWPCC Mainstem Amendment Flows

Tier II - 0.80 MAF +
Tier III - 1.12 MAF +
Tier IV&V- 1.20 MAF +
Tier VI- 1.60 MAF +

kefs

45%

()N ]

45%

May June July

Figure 1. Schematic depiction of a functionally “normative” spring freshet hydrograph from
Libby Dam (not to scale). Note: no augmentation flows are provided in Tier I water years (less
than 0.8 million acre feet (MAF)

e Libby flow may be curtailed for flood control purposes, thus extending the duration of
higher flows, to not exceed the Bonners Ferry flood stage elevation.

e The specific flows to be used to shape the normative hydrograph are based on the given
tiered volumes (Figure 5 and Table 2) and the historic hydrograph shapes of 1961 and
1974 (Figure 4).
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The following lays out the steps the action agencies propose to implement and test the 10-
year aquatic ecosystem management experimental hydrograph.

Years 1-2

The target is a fertilized egg release experiment. Flows will last 21+ days (depending on
tier) following the last fertilized egg release with a target flow of 1.5 meters per second
(mps) or greater at the release site. (See Kootenai River Sturgeon Egg Release Study,
Appendix 1).

Years 2-10

Powerhouse Capacity: Possible repeat(s) of the egg release experiment at Hemlock Bar
and/or created habitats at Shorty’s Island, Straight Reach, or braided reach to benefit
natural spawners or placed gametes. Main intent is to provide a normative hydrograph
for habitat placements and experiments with those projects based on tiered flow volumes
and start dates.

In water years during which optimal conditions are present, operational flexibility should
target powerhouse flows in addition to local freshet peaks in order to create the highest
possible velocities (within operational constraints) over the existing habitat (i.e. straight
reach w/ substrates), and to further define biological parameters required for sturgeon
migration and spawning site selection. If artificially placed habitat structures are
available, the same defined parameters should be monitored at those locations.

Monitoring of the biological and hydrological effects of this action will determine if
additional flow from Libby Dam is required to fulfill the biological objectives of the
experiment. If successful recruitment is observed under the tested conditions,
implementation of additional operations of similar parameters should be undertaken as
often as possible.

If successful recruitment is not documented under the tested conditions, and it is
determined that additional flow would provide conditions likely to ensure successful
recruitment, the action agencies propose an approach to provide flows in excess of
powerhouse capacity.

In addition to optimizing existing powerhouse capacity flows, the action agencies are
coordinating with the states of Montana and Idaho and the KTOI to conduct a flow
enhancement test of 10,000 cfs over existing powerhouse capacity (Anderson meeting
notes 2006).

Powerhouse Capacity + 10,000 cfs: The thresholds to trigger release of flows greater
than powerhouse capacity include, in addition to the conditions listed above: 1) the ability
to augment powerhouse flows with additional flows of up to 10,000 cfs without
significant biological harm to downstream biota (e.g., as a result of increased levels of
total dissolved gasses (TDQ)); and 2) when incubation flows can then be sustained at no
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less than 40,000 cfs for no less than 21 days and up to 42 days. These conditions are
intended to mimic, at the earliest opportunity, the lower thresholds of pre-Libby
conditions when sturgeon are believed to have recruited naturally. (Note: These
thresholds may be modified after U.S. Geological Survey (USGS) provides modeling
results to questions posed by the Service.)

This action depends on the ability to provide 10,000 cfs in addition to powerhouse
capacity. The Corps and BPA have investigated options for structural modifications that
would accommodate the additional releases and minimize elevated TDG levels. Such
options included additional generating units requiring construction of transmission lines,
spillway modifications, and other gas abatement measures. The Corps and BPA have
concluded that adding generating units and the associated transmission is not a reasonable
or economically prudent near-term option for implementation (Corps and BPA 2004).

In the near-term, testing the biological effects of providing additional flow augmentation
volume will require spilling up to 10,000 cfs in addition to powerhouse capacity. This
action will increase total dissolved gas levels, therefore, the Corps and BPA, in
conjunction with the Service, will discuss the anticipated biological basis for testing the
increased flow augmentation with the Montana Department of Environmental Quality
and Montana Fish, Wildlife and Parks. Because the proposed spill of 10,000 additional
cfs would cause TDG to exceed the state water quality standard of 110 % saturation,
coordination with the Montana DEQ would need to occur.

Longer-term options to provide this additional flow, if it is found to provide biological
benefits, may include the use of the three existing penstocks, 6, 7, or 8. The Corps and
BPA will continue investigating possible long-term options to provide the additional flow
augmentation volume if this action is found to be biologically supportable.

The specific conditions that will be cause for implementing a full powerhouse or a full
powerhouse plus (i.e. +10,000 cfs) test event are:

Powerhouse Capacity

1. The ability to create the greatest brief peak flow/stage in excess of 55,000 cfs at
Bonners Ferry for at least 2 days;

2. Kootenay Lake backwater reaching to or above Bonners Ferry (within operational

constraints and consistent with authorities);

Presence of radio tagged sturgeon expected to spawn; and,

4. At the earliest point in the year when water temperatures can be maintained near
10 degrees C at Bonners Ferry.

(98]

Powerhouse Capacity + 10,000 cfs

1. The ability to create the greatest brief peak flow/stage in excess of 55,000 cfs at
Bonners Ferry for at least two days;

2. Backwater reaching to or above Bonners Ferry (within operational constraints and
consistent with authorities);
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(98]

Presence of radio tagged sturgeon expected to spawn;

4. At the earliest point in the year when water temperatures can be maintained near
10 degrees C at Bonners Ferry;

5. The ability to augment powerhouse flows with additional flows of up to 10,000
cfs without significant biological harm to downstream biota (e.g. as a result of
increased levels of TDG);

6. When incubation flows can then be sustained at no less than 40,000 cfs for no less
than 21 days and up to 42 days.

This action depends on the ability to provide 10,000 cfs in addition to powerhouse

capacity, which relates to a reservoir elevation of at least 2,405 feet above mean sea

level (MSL).

Proposed Habitat Improvements in the Kootenai River

The habitat improvement actions put forth in the proposed action fall within the following seven
habitat improvement strategies:

1) Strategies designed to enhance conditions where sturgeon currently spawn;

2) Strategies designed to coax sturgeon to spawn in upstream areas with more suitable
habitat

3) Strategies to improve riparian habitat conditions;

4) Strategies to increase turbidity;

5) Strategies to enhance water temperature conditions;

6) Strategies to enhance the productivity; and

7) Strategies to reduce water contaminants.

Three projects are proposed with the goal of creating a suitable substrate where sturgeon
currently spawn. Each is described below. (Note: Schedules described below are from
information provided by the action agencies in May 2005. Those schedules will be updated by
the action agencies as needed.)

Habitat Improvement Strategy 1: Improve Habitat in Current Spawning Areas

Project 1 (Pilot Project) — Evaluate the Feasibility of the Enhancement of Suitable Spawning
Habitat Conditions for Kootenai Sturgeon

Objective 1-Rock Fill: Determine whether rock introduction might realistically be considered for
habitat enhancement in current spawning areas using a combination of computer modeling,
physical modeling, substrate cores, pilot rock placement, and physical monitoring.

Given the physical and biological uncertainty of the benefits of substrate introduction in the
current spawning reach, the Sturgeon Recovery Team (SRT) has recommended a pilot study to
refine and test the concept before committing a large amount of resources. The approach
includes a combination of modeling and field-testing of a pilot rock placement experiment at a
limited scale. Table 3 is a description of criteria for substrate introduction in spawning areas.
Feasibility and design of a pilot test structure and full-scale alternatives will be evaluated with
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computer and physical hydraulic models. If pilot project results are promising and supported by
other analyses, then a large scale project can be undertaken (e.g. projects could be funded
through the Corps 1135 Program). This pilot project will provide the data needed to verify or
adjust critical assumptions, with the intention that they will inform the design and construction of
large-scale projects. If a large scale project proves appropriate, it could be tied into the initial
rock placement.

Habitat improvements at existing spawning sites at this stage only include this pilot project.
Depending on the success or failure of the pilot project, additional actions may be proposed. The
action agencies note that whatever the outcome of this pilot project, the results will be utilized:
either the pilot project as designed will be implemented on a larger scale, or the results will be
used to modify and improve the design of subsequent projects for habitat enhancement.

Table 3. Description of criteria for substrate introduction into spawning areas.

Category Criteria

<

Provides solid surface and clean interstitial spaces suitable for successful egg
incubation and larval survival

Design Criteria

Provides local velocities of 1 fps or higher

Creates subsurface turbulence or local velocity accelerations

Significant amounts of interstitial spaces remain sand-free

Minimal bed scour

Structure is stable and does not sink into substrate

Expected functional lifespan of at least 10 years

No water surface or flood level issues

No navigational hazard

Mid main channel near south (upstream) end of Shorty’s Island (~RM 143.6).
24-36 inch rocks

To be determined based on substrate core sampling & pilot rock placement

Site
Substrate
Substructure

Alternatives include boulders, mats, pilings, or concrete armor units

AN NI N NN Y N N N N N RN

To be determined based on computer and physical modeling & pilot rock
placement

Dimensions

Objective 2-Velocity and Turbulence Eductors: Explore whether mechanical devices can
effectively increase local water velocity and turbulence at a scale likely to prove useful in
sturgeon habitat enhancement by field testing flow eductors under different habitat conditions.

An additional intent of this pilot project is to explore whether eductors might be used to increase
velocity and turbulence over a significant area in a natural river setting. If successful, eductors
might conceivably be used to attract spawning sturgeon to areas of more suitable substrate and/or
to create areas of suitable substrate by washing embedded fine material from cobble and rock.
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This project is focused solely on physical effects. Future studies of biological effects will be
considered based on physical effects measured in this pilot study.

The proposed action does not include specifics concerning time, location, type of eductors to be
tested, or potential outcomes of testing. Depending on the success or failure of the pilot project,
additional actions may be proposed. The action agencies note that whatever the outcome of this
pilot project, the results will be utilized: either the pilot project as designed will be implemented
on a larger scale, or the results will be used to modify and improve the design of subsequent
projects for habitat enhancement.

Objective 3-Braided Reach Alternatives: Identify and evaluate alternatives for restoring suitable
migration, spawning, and incubation conditions in the braided reach upstream from Bonners
Ferry.

Alternatives for habitat enhancement in the braided reach are unclear. Bedload sediment and the
dynamic nature of the river bed in this area will make it difficult to implement effective long
term habitat measures independent of the effects of habitat forming processes which shape
current conditions. This pilot study will inventory and describe potential alternatives for future
consideration. Depending on the success or failure of the pilot project, additional actions may be
proposed. The action agencies note that whatever the outcome, the results will be utilized: either
the pilot project as designed will be implemented on a larger scale, or the results will be used to
modify and improve the design of subsequent projects for habitat enhancement.

Funding Source: NPCC Fish and Wildlife Program (BPA)

Proposed Schedule: This project involves multiple objectives and tasks. Scheduling of
individual tasks has not yet been done. The action agencies expect modeling work will be
completed in 2005. Environmental review will take place in 2006, as will land acquisition and
permitting. Physical placement of rock substrate is expected in 2006. Monitoring and
evaluations will occur largely in 2007.

Project 2 — Shorty’s Island Substrate Improvement

Project Description: This proposed project would be informed by the Pilot Project (Project 1
above) and involves measures to improve sturgeon spawning and/or rearing habitats in the
Shorty’s Island reach of the Kootenai River.

(1) Proposed substrate modifications. Major enhancement actions could include placement of
spawning and rearing substrate to improve embryo survival; placement of structures to improve
channel hydraulics (velocity, scour, and turbulence) in order to encourage spawning; and side
channel rehabilitation to increase rearing habitat. The goal is to create suitable habitat for
sturgeon spawning that does not exist now. The riverbed in this location now consists of
moveable sand and fine sediment with little suitable substrate for sturgeon spawning.

Alternatives being considered by the action agencies include placing cobble and larger rocks
and/or artificial substrates in the thalweg. Initial designs include a blanket of rock placed along
the thalweg, conical piles of rocks, or matrices of artificial substrate. The matrices of artificial
substrate may include integrated smaller artificial substrates and/or cobbles to provide additional
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interstitial spaces. The substrates are intended to provide suitable surface for sturgeon egg
attachment, as well as protection from predation, and also resist deposition of fine sediments.
The proposed project could enhance substrates through a 1.8-kilometer stretch of potential
spawning habitat for Kootenai sturgeon.

Project Goals: Two goals have been identified for the project:

e Provide suitable substrate for improved incubation success, resulting in increased egg
survival from spawning to hatching; and

e Increase larval survival after hatching.

Monitoring Plan: The expected environmental responses include an increase in survival of
fertilized sturgeon eggs and larvae. With increased survival, larvae should be available for
capture when 7-21 days old. One measurement method to determine larval presence is to use a
D-ring or 2 m plankton net gear.

Assuming larvae survive, an additional monitoring method will be to try to develop technology
to capture and tag sub-yearling fish to determine microhabitat use in small reaches of the river.
Further and more detailed methodologies will be developed during the feasibility phase of this

project.

Physical monitoring of the structures will be required on a yearly basis to determine the
occurrence and rate of sedimentation and embeddedness of the structures, thus reducing their
effectiveness. Monitoring could be accomplished with divers or an underwater camera.

Funding Source: Federal (Corps): 75%
Local (State of Idaho, KTOI ): 25%

Proposed Schedule: The following schedule may be modified based on results of the pilot study
(Project #1).
1. Initiate Feasibility Phase: The preliminary restoration plan (PRP) was sent to Corps
Higher Authority in late 2004. If approved, work could begin as early as 2006.
Should funds not be approved for 2006, the request would be re-submitted for a start
date in Fiscal Year (FY) 2007.
2. Feasibility Approval: Normally within two years of receiving approval of funds to
initiate project.

Environmental Review: Normally occurs concurrent with Feasibility phase.

4. Plans and Specifications: Normally occurs within one year of feasibility and design
approval.

5. Construction Funding Commitment project: Normally occurs within one to two years
of completion of plans and specifications and signing the Project Cooperation
Agreement.

6. Construction: Normally occurs within the first year of construction funding
commitment. Larger projects or fish window or seasonally constrained projects may
take two years to complete.

7. Monitoring: Depends on the individual project needs and non federal sponsor
commitment.

(98]
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The Service notes that it is unclear in the proposed action how implementation of this project
will be “informed by’ the Pilot Project (Project #1). It is also unclear whether this project
(Project #2) will occur if the Pilot Project is not successful.

Project 3 — Ambush Rock Substrate Improvement

Project Description: This proposed project would also be informed by the Pilot Project (Project
1 above) and involves measures to improve Kootenai sturgeon (sturgeon) spawning and/or
rearing in the Ambush Rock reach (also called the straight reach) of the Kootenai River (near and
upstream from Ambush Rock). This reach lies between RM 149.1 and RM 151.7 (66 FR
46548), located within the Straight Reach.

(1) Proposed enhancement actions. Actions could include placement of spawning
substrate to improve embryo survival and placement of structures to improve channel hydraulics
(velocity, scour, and turbulence) in order to encourage spawning over approximately 1 mile of
the Kootenai River. This reach will be modified with gravels, cobbles, and boulders similar to
those that occur in other areas where sturgeon successfully reproduce.

(2) Expected Ecosystem Changes. Placement of gravels, cobbles, and boulders in this
reach will provide appropriate egg deposition and incubation habitat.

Project Goals: Two goals have been identified for the enhancement effort:

e To provide suitable substrate for improved incubation success, resulting in increased
egg survival from spawning to hatching;

e Increase larval survival after hatching

Monitoring Plan: The expected environmental responses include an increase in survival of
fertilized sturgeon eggs and larvae. With increased survival, larvae should be available for
capture when 7-21 days old. One measurement method to determine larval presence is to use a
D-ring or 2 m plankton net gear.

Assuming larvae survive, an additional monitoring method will be to try to develop technology
to capture and tag sub-yearling fish to determine microhabitat use in small reaches of the river.
Further and more detailed methodologies will be developed during the feasibility phase of this

project.

Physical monitoring of the structures will be required on a yearly basis to determine the
occurrence and rate of sedimentation and embeddedness of the structures that could reduce their
effectiveness. Monitoring could be accomplished with divers or an underwater camera.

Funding Source: Federal (Corps): 75%
Local (State of Idaho, KTOI): 25%

Proposed Schedule: The following schedule may be modified based on results of the pilot study
(Project #1).
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1. Initiate Feasibility Phase: The preliminary restoration plan (PRP) was sent to Corps
Higher Authority in late 2004. If approved, work could begin as early as 2006.
Should funds not be approved for 2006, the request would be re-submitted for a start
date in FYO07.

2. Feasibility Approval: Normally within two years of receiving approval of funds to

initiate project.

Environmental Review: Normally occurs concurrent with Feasibility phase.

4. Plans and Specifications: Normally occurs within one year of feasibility and design
approval.

5. Construction Funding Commitment: Normally occurs within one to two years of
completion of plans and specifications and signing the Project Cooperation
Agreement.

6. Construction: Normally occurs within the first year of construction funding
commitment. Larger projects or fish window or seasonally constrained projects may
take two years to complete.

7. Monitoring: Depends on the individual project needs and non federal sponsor
commitment.

(98]

As noted in the description of Project 1, Project 3 will use the results from the pilot project
(Project 1), particularly results from Objectives 1 and 2 concerning rock placement and the
velocity turbulence eductors to inform Project 3 if necessary.

The Service notes that it is unclear in the proposed action how implementation of this project
will be “informed by” the Pilot Project (Project #1). It is also unclear whether this project
(Project #3) will occur if the Pilot Project is not successful.

Following are descriptions for four projects with the common objective of encouraging sturgeon
spawning in areas with existing suitable substrate.

Habitat Improvement Strategy 2: Promote Spawning in Areas with Suitable Substrate
Project 4 —Install Adult Sturgeon Attraction Features in Braided Reach

Project Description: This project would utilize the findings from the Pilot Study (Project 1) to
provide long-term adult attraction features in the braided reach section of the Kootenai River,
just upstream of the Highway 95 Bridge in Bonners Ferry. The intent of this project is to provide
habitat complexity in conjunction with enhanced flows that will induce sturgeon to spawn in
proximity of substrate that is more suitable for egg attachment and incubation, and larval
survival.

No specific project is proposed at this time, though several options to attract adult sturgeon to
this area of suitable habitat are being considered:

(1) A principal element of this action would be to create a deep channel that would provide
increased velocities to induce sturgeon to spawn over appropriate, naturally occurring
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substrate of cobbles and gravels. Additional substrate enhancement is not expected to be
necessary, but will be investigated.

(2) Constructing flow control structures within the river to increase turbulence and localized
flow velocities.

(3) Seeking to gain approval from Canada to raise the level of Kootenai Lake in order to
move the spring backwater effect onto areas with more suitable substrate.

A Preliminary Restoration Plan will be prepared following completion of Project 1.

Project Goals: Two goals have been identified for the enhancement effort:

e To provide conditions that induce sturgeon to swim upstream to this location on a
recurring (annual) basis;

e To induce sturgeon to spawn once they reach this location.

Monitoring Plan: The expected environmental responses include an increase in survival of
fertilized sturgeon eggs and larvae. With increased survival, larvae should be available for
capture when 7-21 days old. One measurement method to determine larval presence is to use a
D-ring or 2 m plankton net gear.

Assuming larvae survive, an additional monitoring method will be to try to develop technology
to capture and tag sub-yearling fish to determine microhabitat use in small reaches of the river.
Further and more detailed methodologies will be developed during the feasibility phase of this

project.

Physical monitoring of the structures will be required on a yearly basis to determine in the
occurrence and rate of sedimentation and embeddedness of the structures, thus reducing their
effectiveness. Monitoring could be accomplished with divers or an underwater camera.

Funding Source: Federal (Corps): 75%
Local (State of Idaho, KTOI): 25%

Proposed Schedule: The following schedule may be modified based on results of the pilot study
(Project #1).
1. Initiate Feasibility Phase: The preliminary restoration plan (PRP) was sent to Corps
Higher Authority in late 2004. If approved, work could begin as early as 2006.
Should funds not be approved for 2006, the request would be re-submitted for a start
date in FYO07.
2. Feasibility Approval: Normally within two years of receiving approval of funds to
initiate project.
Environmental Review: Normally occurs concurrent with Feasibility phase.
4. Plans and Specifications: Normally occurs within one year of feasibility and design
approval.

(98]
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5. Construction Funding Commitment: Normally occurs within one to two years of
completion of plans and specifications and signing the Project Cooperation
Agreement.

6. Construction: Normally occurs within the first year of construction funding
commitment. Larger projects or fish window or seasonally constrained projects may
take two years to complete.

7. Monitoring: Depends on the individual project needs and non-federal sponsor
commitment.

The proposed action does not include details of when and how the “options being considered”
would be implemented.

Project 5 (Pilot Project)—Release Fertile Sturgeon Eggs over Suitable Substrate

Project Description: In 2005, the KTOI transported unfertilized eggs with sperm, to the Canyon
Reach for outplanting. The eggs were fertilized on-location and immediately outplanted to settle
onto the substrate, as well as possibly in hatching boxes to be placed on the substrate. Larvae
may also be transported and released to seek refuge and then migrate. The Corps managed
Libby water releases to provide optimal flow and water temperatures during and after egg
placement to allow testing of survival capabilities of eggs and larvae without relying on
spawning of transported adults. In 2005, over 130,000 Kootenai sturgeon eggs were fertilized
and released at various locations in the braided and canyon reaches of the Kootenai River. Due
to high flows, monitoring for free-embryos was very limited. If successful, juveniles should
begin to be detected via summer sampling activities by the IDFG in 2008.

Project Goals: Two goals have been identified for this effort:
1. To determine if hatchery spawned eggs will develop successfully if placed over
substrate that is well suited to egg adhesion and larvae development.
2. To promote natural in-river propagation and recruitment over the long-term.

Monitoring Plan: The Idaho Fish and Game Department’s annual monitoring of sturgeon
populations will seek to identify naturally spawned juveniles whose age corresponds to that of
the egg outplant project.

Funding Source: NPPC Fish and Wildlife Program (BPA)

Proposed Schedule:
1. Egg Release: June, 2005 (Further egg release experiments are proposed in 2006 and
in subsequent years if conditions are favorable.)
2. Monitoring: Annually between 2005—2015.

The proposed action also describes additional strategies to improve conditions for Kootenai
sturgeon. They are as follows:
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Habitat Improvement Strategy 3: Improve Riparian Habitat

No specific projects are currently proposed to improve riparian habitat.
Habitat Improvement Strategy 4: Turbidity

At this time, no specific projects have been identified.

Habitat Improvement Strategy 5: Optimize Water Temperatures

The Corps and BPA Plan for optimizing water temperatures through selective withdrawals from
the Koocanusa Reservoir is described in the Hydro Operations Appendix to the BA and further
explained in the Kootenai River Ecosystem Restoration Flow Plan.

Habitat Improvement Strategy 6: Primary Productivity

Three projects are proposed (or are currently underway) that are designed to increase the primary
productivity of the Kootenai River/Kootenay Lake system.

Habitat Improvement Strategy 6 — Improve Kootenai River Productivity
Kootenay Lake Fertilization

Project Description: The Columbia Basin Fish and Wildlife Compensation Program (CB
FWCP), a joint program between BC Hydro and the BC Ministry of Water, Land and Air
Protection, together with the Columbia Basin Trust, have funded fertilization of Kootenay Lake
since 1992. Liquid phosphorus and nitrogen fertilizer have been added to the north arm of the
lake by barge to stimulate the growth of phytoplankton which is a food source for zooplankton
on which kokanee feed, and which in turn serve as a food for bull trout, rainbow trout, and
sturgeon.

The productivity of Kootenay Lake and the presence of kokanee are important to the Kootenai
sturgeon that spend much of their life within the lake and feed on kokanee. The Kootenay Lake
fertilization project is expected to continue annually for the foreseeable future and is considered
a key component in sturgeon recovery efforts.

Project Goals: Two goals have been identified for this effort:
1. To increase the productivity (food supply) in Kootenay Lake.
2. To support endangered sturgeon populations in Kootenay Lake.

Monitoring Plan: Agency, tribal and academic scientists have produced an ongoing
biomonitoring program that evaluates water quality and algal, aquatic insect and fish
productivity in the Kootenai River from Kootenay Lake upstream to Wardner, British Columbia.
The IDFG subcontracts to the BC Ministry of Environment for telemetry monitoring of sturgeon
movements and juvenile white sturgeon studies in Kootenay Lake (BPA funded). Annual
meetings of the International Kootenai/ay Ecosystem Recovery Team (IKERT) are attended by
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agency, tribal and academic scientists working on sturgeon recovery. This forum is used to share
information, coordinate research and plan future conservation efforts with Canada.

Funding Source: BC Hydro, BC Ministry of Water, Land and Air Protection, Columbia Basin
Trust, NPCC Fish and Wildlife Program (BPA)

Proposed Schedule:
1. Fertilizer Application: Annually April-November

Kootenai River Fertilization Experiment

Project Description: The IDFG and the KTOI began an experimental fertilization of the
Kootenai River in July 2005. Liquid phosphorus was released into the Kootenai River at the
Idaho-Montana border, thus affecting the Idaho portion of the river. Fertilization could be
performed each year for up to five years. This project is anticipated to be beneficial to all
biological communities in the river and will increase the growth, survival and condition of fish
species in the river (including sturgeon).

Project Goals: Two goals have been identified for this effort:
1. To increase the primary productivity (food supply) of the Kootenai River.
2. To improve food availability for early live stage sturgeon.

Monitoring Plan: Agency, tribal and academic scientists have produced an ongoing
biomonitoring program that evaluates water quality and algal, aquatic insect and fish
productivity in the Kootenai River from Kootenay Lake upstream to Wardner, BC. These
ongoing efforts are described in the Management Plan of the Kootenai River Subbasin Plan,
Section 10.3.5 (NPCC 2005). These monitoring efforts will measure the effects of the
experimental fertilization program. Slight modifications to these programs may be needed to
assess fertilization effects. Effects on periphyton populations are anticipated within weeks after
fertilization begins. Effects on invertebrate populations in the river are expected to occur within
months of fertilization. Effect to fish populations will be measurable in 1-5 years.

Funding Source: NPPC Fish and Wildlife Program (BPA)

Proposed Schedule:

1. Environmental Review: BPA completed an EA and Finding of No Significant
Impact (FONSI) on this project in 2005.

2. Fertilizer Application: 2006, plus four additional years. The EA provides information
on the proposed injection location, treatment compounds to be released, and adaptive
management plans regarding subsequent releases.

Monitoring:
1. IDFG, KTOI, and MFWP Annual Surveys
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Habitat Enhancement in Kootenai River Tributaries

Project Description: The KTOI is currently restoring riparian habitat in three tributaries (Trout
Creek, Parker Creek, and Long-Canyon Creek) as well as the lower Kootenai River in Idaho.
The primary objective is to restore a properly functioning ecosystem that protects the abundance,
productivity and diversity of biological communities and habitats across the watershed.
Revegetation was initiated on Trout Creek in 2002, on Parker Creek in 2003, and on Long-
Canyon Creek in 2004. Best management practices for livestock grazing were implemented in
2004 along all three streams. Long-term monitoring of revegetation, water temperatures,
kokanee spawning escapement, improvements in biotic population indices for periphyton,
macroinvertebrates and fish, and physical habitat parameters is planned (through 2013).

Project Goals:

1. The primary goal is to help restore a properly functioning ecosystem that protects the
abundance, productivity and diversity of biological communities and habitats across
the watershed. Increased productivity and restoration of a properly functioning
ecosystem in within the Kootenai River watershed is expected to be beneficial to all
species including the sturgeon.

Monitoring Plan: The KTOI has developed a tributary monitoring protocol for recording the
physical and biological effects associated with tributary habitat restoration.

Funding Source: NPCC Fish and Wildlife Program (BPA), Bonneville Environmental
Foundation

Proposed Schedule:

A long-term listing of objectives, hypotheses, implementation timeframes, and metrics for
measuring achievements has been outlined by the KTOI in a matrix titled: Model Watershed
Restoration Objectives for Trout Creek, Parker Creek, Long-Canyon Creek, Lower Kootenai
River Idaho. The tributary monitoring protocol describes quarterly, annual and 5-year
monitoring assessments.

Habitat Improvement Strategy 7: Reduce Contaminants
No projects are currently planned to reduce contaminants in the Kootenai River.
Conservation Aquaculture

A key component of the proposed action is the continued support and funding of the KTOI’s
Multidisciplinary Conservation Aquaculture Program (Corps and BPA 2004). Sturgeon
population estimates have declined, and the next generation will be produced primarily from
hatchery spawning of wild adults. Population projections describe a significant bottleneck in
spawner numbers as the wild population declines and the hatchery fish are not yet mature.
Increasing numbers of juveniles produced per family in the hatchery will provide a hedge for
uncertainty in brood stock availability as the population declines. The action agencies recognize
that the aquaculture program is an interim measure; however, it is a high priority because of the
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need to bridge the gap given the current status of the species. It is the action agencies’ intent to
work toward restoring the form and function of the altered ecosystem for the survival and
recovery of the wild population.

Additional hatchery facilities are currently being evaluated and expansion of the hatchery is
planned in the upcoming years. These facilities are required to ensure conservation of current
genetic diversity while the other measures of the proposed action (PA) are implemented and
begin to have an effect on natural recruitment in the Kootenai River. Additional adult holding
and juvenile rearing space is required to produce and raise additional families.

Existing and Planned Kootenai Sturgeon Research, Monitoring and Evaluation Programs

The following summaries of research, monitoring and evaluation (RM&E) efforts are those
funded and/or carried out by the action agencies necessary to complete the actions identified in
the proposed action for the Section 7 re-initiated consultation addressing effects on the Kootenai
sturgeon resulting from operation of Libby Dam. Results from these efforts will be used to
inform and modify existing actions as well as in the design of future actions, as part of the action
agencies’ overall adaptive management approach in this consultation. The majority of these
RM&E efforts are supported by and included in the Kootenai River Subbasin Assessment
(NPCC 2004).

a. Specific ongoing BPA-funded research, monitoring, and evaluation activities led by the
Kootenai Tribe of Idaho (KTOI) include:

¢ Monitor fish community dynamics at index sites on the mainstem Kootenai River. In
cooperation with the IDFG, the KTOI conducts late summer, nighttime electrofishing of
near-shore feeding-zone habitats, gillnetting of deep-water habitats, and beach seining of
shallow water habitats.

e Monitor fish community dynamics at index sites on selected tributaries of the Kootenai
River. The KTOI will derive fish community composition and relative abundance by
snorkeling techniques and backpack electrofishing techniques.

e Monitor macroinvertebrate community dynamics within the mainstem Kootenai River as
part of a pre-nutrient enhancement decision. The KTOI deploys macroinvertebrate
samplers during the biologically productive months at sites within representative reaches
of the Kootenai River from Libby Dam to Porthill, Idaho, conducts monthly field
collections of macroinvertebrate samplers, cleans and sorts macroinvertebrate samples in
the laboratory and prepares for identification, and conducts a macroinvertebrate
taxonomy and community dynamics analysis.

e Monitor primary productivity, algal community composition, and test nutrient addition
effects on these parameters. The KTOI performs mesocosm analysis within key reaches
of the Kootenai River in Montana and Idaho.
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e Monitor key water-quality parameters at mainstem Kootenai River sites as part of pre-
nutrient enhancement decision. The KTOI takes monthly water quality samples during
the biologically productive months within key reaches of the Kootenai River in Montana
and Idaho, and British Columbia, and ships water-quality samples to a certified lab for
nutrient and chemical analysis.

e Monitor and evaluate genetic variability and diversity of hatchery white sturgeon
juveniles produced and wild brood stock spawned in the Kootenai Hatchery. In
cooperation with the University of Idaho, the KTOI optimizes and uses nuclear and
mitochondrial DNA marker analyses (sequencing, RFLPs, and microsatellites) to
document existing variability and diversity of wild brood stock and hatchery progeny. It
compares genetic variability and diversity of hatchery progeny and wild brood stock with
that of the wild population to assess genetic representation in hatchery progeny and refine
the breeding matrix if necessary.

e Monitor and evaluate survival, condition, growth, movement, and habitat use of hatchery-
reared juvenile white sturgeon released into the Kootenai River. In cooperation with
IDFG and BC Ministry of Fisheries, the KTOI samples juvenile white sturgeon to collect
information pertaining to life history characteristics using gillnets, hoop nets, and
angling. It conducts sonic tracking studies to determine movement and habitat use of
juvenile white sturgeon. It evaluates habitat characteristics in areas used by white
sturgeon and identifies habitat improvement opportunities and monitors and evaluates
juvenile and adult sturgeon and burbot in Kootenay Lake, BC.

¢ Monitor and evaluate biological condition and related population dynamics of white
sturgeon in the Kootenai River. The KTOI and IDFG determine the existing empirical
range and variation of growth and condition values of white sturgeon in the Columbia
and Kootenai Basin; identify, develop, and rank techniques to determine biological
condition as it relates to carrying capacity and associated population dynamics; and
evaluate cumulative effects of incremental annual stocking of white sturgeon on growth,
condition, and behavioral responses of the hatchery origin and wild population
components in the Kootenai River.

e Monitor and evaluate flora and fauna biological condition on habitat mitigation projects.
The KTOI will utilize baseline Habitat Evaluation Procedures (HEP) and Habitat
Suitability Indices (HSIs) to measure enhancements, variation of flora growth and
condition values on habitat mitigation projects in the Columbia and Kootenai Basin;
identify and develop appropriate HSI models to determine changing biological conditions
as they relate to management activities, carrying capacity and associated ecological
functions; and evaluate cumulative effects of management activities on vegetative
growth, condition, and wildlife responses in the Kootenai River.

e Research, monitor and evaluate the integration of hydraulic-topographic, riparian
floodplain and riverine-floodplain food web models via RDRT/AEA process and
associated adaptive management strategies and trial restoration experiments. These
efforts are to compliment other existing Subbasin project and RM&E work.
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Research, monitor and evaluate riparian and floodplain primary and secondary
productivity (e.g., algal, nutrients, birds, etc.), in conjunction with other ongoing project
work, to assess ecosystem functions and reconnection opportunities in Kootenai River
watershed.

b. Specific ongoing BPA-funded research, monitoring, and evaluation activities led by
IDFG include:

Monitor and evaluate the size structure of the population of Kootenai sturgeon in the
Kootenai River and Kootenay Lake. The effort includes periodic estimates of population
size of adult and juvenile white sturgeon in the Kootenai River and Kootenay Lake.

With radio and sonic telemetry, monitor the timing of movement of adult Kootenai
sturgeon each spring and measure response to flow augmentation and temperature. This
effort also collects information pertaining to life history characteristics. The IDFG will
continue subcontracting to the B.C. Ministry of Environment for telemetry and juvenile
white sturgeon studies in Kootenay Lake.

Deploy artificial substrate mats and monitor white sturgeon spawning events, locations,
habitat (substrate, mid-column velocity, depth, and temperature), and intensity in
response to experimental flows.

Monitor and evaluate larval white sturgeon abundance/year class strength in response to
experimental flows.

Use small-mesh gillnets to monitor and evaluate wild and hatchery white sturgeon year-
class abundance, growth, relative weight, and survival in the Kootenai River.

c. BPA Project 198806400: Kootenai Sturgeon Studies and Conservation Aquaculture
(KTOI)

Monitor, evaluate, and report genetic variability and diversity of hatchery white sturgeon
juveniles produced and wild brood stock spawned in the Kootenai Hatchery (USFWS
Recovery Measure 2.23).

Monitor and evaluate survival, condition, growth, movement, and habitat use of hatchery
reared juvenile white sturgeon released into the Kootenai River (USFWS Recovery
Measure 3.31).

Monitor and evaluate hatchery water quality (USFWS Recovery Measure 2.22).

Monitor and evaluate animal health of hatchery reared juvenile white sturgeon (USFWS
Recovery Measure 2.24.242).

Monitor and evaluate juvenile and adult sturgeon and burbot in Kootenay Lake, BC.

Research
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e Refine elements of white sturgeon conservation aquaculture program using research with
direct management implications (USFWS Recovery Measure 2.24).

> Investigate cryo-preservation techniques, as well as assessment of viability of
sperm collected in the field for Kootenai sturgeon.

> Develop and evaluate permanent tagging or marking technologies or techniques to
identify larval, fingerling, and YOY white sturgeon to allow for early release
(USFWS Recovery Measure 2.24.243).

e Investigate factors limiting sturgeon recruitment using research with direct management
implications (USFWS Recovery Measure 2 and 3).

> Determine mortality, growth, development, and deformity rates for sturgeon sac-
fry reared under simulated river conditions and test for metals and organochlorine
pesticides in substrates (USFWS Recovery Measure 3.34.342).

> Conduct analysis of blood and gametes from brood stock fish to determine
contaminant levels of metal and organochlorine compounds contributed through
gametes to offspring.

> Correlate survival rate of brood stock families to total parental contributions of
metal and organochlorine compounds contributed to offspring through sperm and

eggs.

> Measure and monitor the bioavailability of contaminants related to sediment,
organic matter and food-base organisms in the Kootenai River (USFWS
Recovery Measure 3.34.341).

d. BPA Project 198806500: Kootenai River Fisheries Recovery
Investigations (KTOI)

e Monitor and evaluate experimental flows for sturgeon spawning and rearing, determine
the minimum flow that will provide spawning and rearing habitat for Kootenai sturgeon
and bring off a successful year class.

Research

> Test Null Hypothesis: survival of larval sturgeon released over sand substrate is
higher than larvae released over cobble substrate.

> Determine how changes in Kootenay Lake elevation affect white sturgeon
spawning location. Will cost share with USGS.

> Evaluate the use of artificial substrates and instream structures to improve white
sturgeon egg and larval survival and relocate sturgeon spawning.
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e. BPA Project 199404900: Improving the Kootenai River Ecosystem (KTOI)

e Evaluate the productivity within the Kootenai River before and after implementation of
an experimental large-scale ecosystem improvement experiment (Biomonitoring
Program).

Monitor algal biomass.

Monitor chlorophyll “a” concentration.
Monitor algal species composition.
Monitor macroinvertebrate biomass.
Monitor macroinvertebrate species.
Monitor fish density and biomass.

Monitor fish species/community dynamics.

YV V V V V V V

e Monitor key water quality parameters, with an emphasis on macronutrients.
Research
e Evaluate the feasibility of a Kootenai River controlled nutrient addition experiment.

f. BPA Project 200200200: Assess Feasibility of Enhancing White Sturgeon Spawning
Substrate Habitat, Kootenai R., Idaho (KTOI)

e Develop sediment-transport models, develop spawning habitat substrate improvement
scenarios, and assess the feasibility of habitat enhancement.

g. BPA Project 200200800: Reconnection of floodplain slough habitat to the Kootenai
River (KTOI)

e [Evaluate potential slough sites to be reconnected and estimate the ecological benefit
reconnection will provide for each potential site.

e Determine the structural and physical feasibility of reconnecting the potential slough
sites, river hydraulic data, surface water profiles, field boring of dikes, geotechnical
evaluation of the dikes, and structural concept and design.

e FEstablish baseline conditions in the area to be reconnected.

e Set up index sites and monitor primary production, nutrient concentrations, secondary
production, and fish community.

h. Research, Monitoring and Evaluation of Specific Section 7 Actions To Be Funded by
Corps of Engineers and Bonneville Power Administration
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1. Shorty's Island habitat modifications: physical and biological monitoring to
determine efficacy of placed substrates.

e Physical monitoring will assess structure stability, rate of siltation and embedding,
microhydrology, and surface roughness. Biological monitoring will include assessment
of egg adhesion, hatching success, and larval cover and predator avoidance.

2. Ambush Rock habitat modifications: physical and biological monitoring to
determine efficacy of placed substrates and flow alterations.

e In addition to parameters above, biological monitoring will assess the physical effects of
the placement of structures and substrate on attraction of spawning adult sturgeon.

3. Braided reach: physical and biological monitoring to determine efficacy of
structures.

e Physical monitoring will assess structure stability, microhydrology as it relates to adult
attraction and hydrological predator deterrence properties. Biological monitoring will
include assessment of egg adhesion, hatching success, and larval cover and predator
avoidance.

4. Egg Release Experiments

e These experiments will test whether eggs placed in appropriate substrate will 1) lead to
higher recruitment; 2) reduce egg predation; and 3) determine whether sturgeon imprint
on incubation sites. They will also delineate the range of velocity necessary to consider
in designing and placing habitat structures.

5. Ecosystem Restoration Flow Plan

¢ In addition to the existing biological and hydrological monitoring previously described,
monitoring of the effects of the specific enhanced flow regimes will include evaluation of
any observed changes in response of fish to attempts to provide a more normative
thermograph (i.e. movement, duration in spawning reach, etc.), evaluation of operations
provided to cue volitional movement of spawning adults to more suitable substrates (i.e.
enhancing the local freshet), and evaluations of response to operations that target
migration of backwater location to river reaches composed of coarse substrates.

¢ Additional monitoring related to normative hydrograph includes evaluation of effects on
riparian rehabilitation (KTOI), volume/temperature/timing evaluations (i.e. proximity to
normative function—Corps), bull trout responses (Montana FWP, ongoing), evaluation of
stable flow related to nutrient addition experimentation (IDFG and KTOI), evaluation of
increased varial zone in May and September (Montana FWP, ongoing), and evaluation of
the effects of a functionally normative thermograph on conservation aquaculture
operations (KTOI).

Supplemental Information on the Proposed Action
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The following provisions were included as part of the proposed action addressed in the Service’s
December 2000, biological opinion on the FCRPS and remain in effect. They are repeated here
for the convenience of the reader.

Emergency Situations

To ensure the reliability of power supply and transmission service, operation plans will be
provided which allow power system operators limited exceptions to providing the flow, spill, and
project operations measures specified in this biological opinion. An emergency may be declared
by the power system operators when a circumstance exists 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 as revised. In the event that Federal
project operators or the Regional Forum consider the power emergency to be of either
exceptional magnitude or extended duration, the emergency may be elevated by one of these
entities to the regional agency executive directors, for discussion and consideration of
appropriate actions. Curtailing fish and wildlife operations should be viewed as a last 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 realization
of pending emergency situations. Interruptions or adjustments in water management actions may
also occur due to unforeseen flood control or other emergencies. The action agencies would
view these actions similarly to the power emergencies as noted above and respond accordingly.

Adaptive Management Framework

The action agencies will implement the biological opinion based on performance standards,
monitoring and evaluation of results from actions undertaken, and adaptive management. The
action agencies will use the best available scientific information to identify and carry out actions
that are expected to provide immediate and long-term benefits to fish listed under the Act. The
action agencies have offered to coordinate implementation planning and progress reporting to
inform and signal appropriate adaptations or adjustments to our actions.

Planning and Reporting

The action agencies will prepare implementation plans that explain details associated with
actions to be implemented during the term of the biological opinion. Implementation plans will
identify responsibilities specific to the action agencies and will serve to coordinate our efforts
with other appropriate regional processes. Those efforts would typically include coordination due
to a statutory obligation for the Federal government (BPA/Council), voluntary coordination
among Federal agencies (Federal Caucus), and coordination required by the 2000 NOAA
Fisheries BiOp (TMT, SCT).

The action agencies will also prepare progress reports as needed.
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Action Area

The action area is defined at 50 CFR 402.02 to mean all areas to be affected directly or indirectly
by the federal action and not merely the immediate area involved in the action. For this
consultation, the action area encompasses but includes at a minimum: Koocanusa Reservoir and
the Kootenai River downstream to and including Kootenay Lake within the United States (U.S.).
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BULL TROUT
STATUS OF THE SPECIES/CRITICAL HABITAT
Taxonomy

The bull trout (Salvelinus confluentus, family Salmonidae) is a char native to the Pacific
Northwest and western Canada, first described as Salmo spectabilis by Girard in 1856 from a
specimen collected on the lower Columbia River, and subsequently described as Salmo
confluentus and Salvelinus malma (Cavender 1978). Bull trout and Dolly Varden (Salvelinus
malma) were previously considered a single species (Cavender 1978, Bond 1992). Cavender
(1978) presented morphometric, meristic, osteological, and distributional evidence to document
specific distinctions between Dolly Varden and bull trout. Bull trout and Dolly Varden were
formally recognized as separate species by the American Fisheries Society in 1980 (Robins ef al.
1980). Although bull trout and Dolly Varden co-occur in several northwestern Washington river
drainages, there is little evidence of introgression (Haas and McPhail 1991), and the two species
appear to be maintaining distinct genomes (Leary et al. 1993, Williams et al. 1995, Kanda ef al.
1997, Spruell and Allendorf 1997). Lastly, the bull trout and the Dolly Varden each appear to be
more closely related genetically to other species of Salvelinus than they are to each other (Grewe
et al. 1990, Pleyte et al. 1992, Crane et al. 1994, Phillips et al. 1995). For example, the bull trout
is most closely related to the Japanese char (S. leucomaenis) whereas the Dolly Varden is most
closely related to the Arctic char (S. alpinus).

Physical Description

The bull trout is a long slender fish with a large head and jaws relative to its body-size. Its tail
fin is only slightly forked, and even less so in young fish. Bull trout coloration can be variable,
but generally, the body’s background color is gray infused with green. Bull trout found in lakes
may be silvery grey. The body is covered with small white and/or pale yellowish spots with
intermingling pink or red spots that may not always be present. The ventral region can range
from white to orange. Bull trout typically have 15-19 gill rakers, 63-66 vertebrae, and 22-35
pyloric caeca. Bull trout of large size can be differentiated from Dolly Varden, with bull trout
having a larger head and jaws in addition to the head being more flat. Bull trout have spotless
fins with the lower fins having white anterior borders. The spotless fin characteristic of bull

trout is often used by fisheries agencies to help promote angler identification of bull trout versus
other fish, such as brook trout (S. fontinalis) (Behnke 2002).

Distribution

The historical range of the bull trout includes major river basins in the Pacific Northwest at about
41 to 60 degrees North latitude, from the southern limits in the McCloud River in northern
California and the Jarbidge River in Nevada to the headwaters of the Yukon River in the
Northwest Territories, Canada (Cavender 1978, Bond 1992). To the west, the bull trout’s range
includes Puget Sound, various coastal rivers of British Columbia, Canada, and southeast Alaska
(Bond 1992). Bull trout occur in portions of the Columbia River and tributaries within the basin,
including its headwaters in Montana and Canada. Bull trout also occur in the Klamath River
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basin of south-central Oregon. East of the Continental Divide, bull trout are found in the
headwaters of the Saskatchewan River in Alberta and Montana and in the MacKenzie River
system in Alberta and British Columbia, Canada (Cavender 1978, Brewin et al. 1997).

Listing History

On June 10, 1998, the Service issued a final rule listing the Columbia River and Klamath River
populations of bull trout as threatened (63 FR 31647) under the authority of the ESA of 1973.
This decision conferred full protection of the ESA on bull trout occurring in four northwestern
States. The Jarbidge River population was listed as threatened on April 8, 1999 (64 FR 17110).
The Coastal-Puget Sound and St. Mary-Belly River populations were listed as threatened on
November 1, 1999 (64 FR 58910), which resulted in all bull trout in the coterminous United
States being listed as threatened.

The Service proposed to designate critical habitat for the bull trout on November 29, 2002 (67
FR 71235) and issued a final rule designating bull trout critical habitat for the Klamath and
Columbia River populations on October 6, 2004 (69 FR 59996). On December 14, 2004, the
Alliance for the Wild Rockies filed a legal complaint challenging the adequacy of the final
designation and the exclusions that were made. On May 25, 2005, the Service reopened for
public comment the proposed and final designation of critical habitat for the Columbia River and
Klamath River populations of bull trout to re-evaluate the critical habitat exclusions made in the
final rule. On June 27, 2005, the court granted the Service a voluntary remand of the final
critical habitat designation. The Service issued a new final rule for bull trout critical habitat for
the coterminous United States on September 26, 2005. The Action Area considered in this
consultation does not include any bull trout critical habitat.

Distinct Population Segments and Population Units

Population units of bull trout exist in which all fish share an evolutionary legacy and which are
significant from an evolutionary perspective (Spruell ez al. 1999). These population units can
range from a local population to multiple populations, and theoretically should represent a
distinct population segment (DPS). Although such population units are difficult to characterize,
genetic data have provided useful information on bull trout population structure. For example,
genetic differences between the Klamath River and Columbia River populations of bull trout
were revealed in 1993 (Leary et al. 1993). The boundaries of the five listed DPSs of bull trout
are based largely on this 1993 information.

Since the bull trout was listed, additional genetic analyses have suggested that its populations
may be organized on a finer scale than previously thought. Data have revealed genetic
differences between coastal populations of bull trout, which includes the lower Columbia River
and Fraser River, and inland populations in the upper Columbia River and Fraser River drainages
(Williams et al. 1997, Taylor et al. 1999). There is also an apparent genetic differentiation
between inland populations within the Columbia River basin. This differentiation occurs
between the (a) mid-Columbia River (John Day, Umatilla) and lower Snake River (Walla Walla,
Clearwater, Grande Ronde, Imnaha rivers, etc.) populations and the (b) upper Columbia River
(Methow, Clark Fork, Flathead River, etc.) and upper Snake River (Boise River, Malheur River,
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Jarbidge River, etc.) populations (Spruell ef al. 2003). Genetic data indicate that bull trout
inhabiting the Deschutes River drainage of Oregon are derived from coastal populations and not
from inland populations in the Columbia River basin (Leary ef al. 1993, Williams et al. 1997,
Spruell and Allendorf 1997, Taylor et al. 1999, Spruell ef al. 2003). In general, evidence since
the time of listing suggests a need to further evaluate the distinct population segment structure of
bull trout DPSs.

Life History

Bull trout exhibit both resident and migratory life-history strategies (Rieman and Mclntyre
1993). Resident bull trout complete their entire life cycle in the tributary (or nearby) streams in
which they spawn and rear. Migratory bull trout spawn in tributary streams where juvenile fish
rear one to four years before migrating to either a lake (adfluvial form), river (fluvial form)
(Fraley and Shepard 1989, Goetz 1989), or in certain coastal areas, to saltwater (anadromous)
(Cavender 1978, McPhail and Baxter 1996, WDFW et al. 1997). Resident and migratory life-
history forms may be found together but it is unknown if they represent a single population or
separate populations (Rieman and Mclntyre 1993). The multiple life-history strategies found in
bull trout populations represent important diversity (both spatial and genetic) that help protect
these populations from environmental stochasticity.

The size and age of bull trout at maturity depends upon the life-history strategy and habitat
limitations. Resident fish tend to be smaller than migratory fish at maturity and produce fewer
eggs (Fraley and Shepard 1989, Goetz 1989). Resident adults usually range from 150 to 300
millimeters (6 to 12 inches) total length (TL). Migratory adults however, having lived for
several years in larger rivers or lakes and feeding on other fish, grow to a much larger size and
commonly reach 600 millimeters (24 inches) TL or more (Pratt 1985, Goetz 1989). The largest
verified bull trout was a 14.6-kilogram (32-pound) adfluvial fish caught in Lake Pend Oreille,
Idaho, in 1949 (Simpson and Wallace 1982). Size differs little between life-history forms during
their first years of life in headwater streams, but diverges as migratory fish move into larger and
more productive waters (Rieman and Mclntyre 1993).

Ratliff (1992) reported that bull trout under 100 mm (4 inches) in length were generally only
found in the vicinity of spawning areas, and that fish over 100 mm were found downstream in
larger channels and reservoirs in the Metolius River Basin. Juvenile migrants in the Umatilla
River were primarily 100-200 mm long (4 to 8 inches) in the spring and 200-300 mm long (8 to
12 inches) in October (Buchanan ez al. 1997). The age at migration for juveniles is variable.
Ratliff (1992) reported that most juveniles reached a size to migrate downstream at age 2, with
some at ages 1 and 3 years. Pratt (1992) had similar findings for age-at-migration of juvenile
bull trout from tributaries of the Flathead River. The seasonal timing of juvenile downstream
migration appears similarly variable.

Bull trout normally reach sexual maturity in 4 to 7 years and may live longer than 12 years. The
species is iteroparous (i.e., can spawn multiple times in their lifetime) and adults may spawn
each year or in alternate years (Batt 1996). Repeat-spawning frequency and post-spawning
mortality are not well documented (Leathe and Graham 1982, Fraley and Shepard 1989, Pratt
1992, Rieman and Mclntyre 1996) but post-spawn survival rates are believed to be high.
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Bull trout typically spawn from late August to November during periods of decreasing water
temperatures (below 9 degrees Celsius/48 degrees Fahrenheit). Redds are often constructed in
stream reaches fed by springs or near other sources of cold groundwater (Goetz 1989, Pratt 1992,
Rieman and Mclntyre 1996). Migratory bull trout frequently begin spawning migrations as early
as April and have been known to move upstream as far as 250 kilometers (km) (155 miles) to
spawning grounds in Montana (Fraley and Shepard 1989, Swanberg 1997). In Idaho, bull trout
moved 109 km (67.5 miles) from Arrowrock Reservoir to spawning areas in the headwaters of
the Boise River (Flatter 1998). In the Blackfoot River, Montana, bull trout began spring
spawning migrations in response to increasing temperatures (Swanberg 1997). Depending on
water temperature, egg incubation is normally 100 to 145 days (Pratt 1992), and after hatching,
juveniles remain in the substrate. Time from egg deposition to emergence of fry may surpass
220 days. Fry normally emerge from early April through May, depending on water temperatures
and increasing stream flows (Pratt 1992, Ratliff and Howell 1992).

Bull trout are opportunistic feeders, with food habits primarily a function of size and life-history
strategy. Resident and juvenile migratory bull trout prey on terrestrial and aquatic insects,
macro-zooplankton, and small fish (Boag 1987, Goetz 1989, Donald and Alger 1993). Adult
migratory bull trout feed on various fish species (Leathe and Graham 1982, Fraley and Shepard
1989, Brown 1992, Donald and Alger 1993). In coastal areas of western Washington, bull trout
feed on Pacific herring (Clupea pallasi), Pacific sand lance (Ammodytes hexapterus), and surf
smelt (Hypomesus pretiosus) in the ocean (WDFW et al. 1997).

Habitat Affinities

Bull trout have more specific habitat requirements than most other salmonids (Rieman and
MclIntyre 1993). Habitat components that influence the species’ distribution and abundance
include water temperature, cover, channel form and stability, valley form, spawning and rearing
substrate, and availability of migratory corridors (Fraley and Shepard 1989; Goetz 1989;
Hoelscher and Bjornn 1989; Sedell and Everest 1991; Howell and Buchanan 1992; Pratt 1992;
Rieman and Mclntyre 1993, 1995; Rich 1996; Watson and Hillman 1997). Watson and Hillman
(1997) concluded that watersheds must have specific physical characteristics to provide the
habitat requirements necessary for bull trout to successfully spawn and rear and that these
specific characteristics are not necessarily present throughout these watersheds. Because bull
trout exhibit a patchy distribution, even in pristine habitats (Rieman and McIntyre 1993),
individuals of this species should not be expected to simultaneously occupy all available habitats
(Rieman et al. 1997a).

Bull trout are found primarily in cold streams, although individual fish are found in larger,
warmer river systems throughout the Columbia River basin (Fraley and Shepard 1989; Rieman
and Mclntyre 1993, 1995; Buchanan and Gregory 1997; Rieman ef al. 1997a). Water
temperature above 15 degrees Celsius (59 degrees Fahrenheit) is believed to limit bull trout
distribution, a limitation that may partially explain the patchy distribution within a watershed
(Fraley and Shepard 1989, Rieman and Mclntyre 1995).

Spawning areas are often associated with cold-water springs, groundwater infiltration, and the
streams with the coldest summer water temperatures in a given watershed (Pratt 1992, Rieman
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and Mclntyre 1993, Rieman et al. 1997a, Baxter et al. 1999). Water temperatures during
spawning generally range from 5 to 9 degrees Celsius (41 to 48 degrees Fahrenheit) (Goetz
1989). The requirement for cold water during egg incubation has generally limited the spawning
distribution of bull trout to high elevations in areas where the summer climate is warm. Rieman
and Mclntyre (1995) found in the Boise River basin that no juvenile bull trout were present in
streams below 1613 m (5000 feet). Similarly, in the Sprague River basin of south-central
Oregon, Ziller (1992) found in four streams with bull trout that “numbers of bull trout increased
and numbers of other trout species decreased as elevation increased. In those streams, bull trout
were only found at elevations above 1774 m [5500 feet].”

Goetz (1989) suggested optimum water temperatures for rearing bull trout of about 7 to 8
degrees Celsius (44 to 46 degrees Fahrenheit) and for egg incubation of 2 to 4 degrees Celsius
(35 to 39 degrees Fahrenheit). For Granite Creek, Idaho, Bonneau and Scarnecchia (1996)
observed that juvenile bull trout selected the coldest water [8 to 9 degrees Celsius (46 to 48
degrees Fahrenheit), within a temperature gradient of 8 to 15 degrees Celsius (46 to 60 degrees
Fahrenheit)] available in a plunge pool.

In Nevada, adult bull trout have been collected at sites with a water temperature of 17.2 degrees
Celsius (63 degrees Fahrenheit) in the West Fork of the Jarbidge River (S. Werdon, pers. comm.,
1998) and have been observed in Dave Creek where maximum daily water temperatures were
17.1 to 17.5 degrees Celsius (62.8 to 63.6 degrees Fahrenheit) (Werdon, in /itt. 2001). In the
Little Lost River, Idaho, bull trout have been collected in water having temperatures up to 20
degrees Celsius (68 degrees Fahrenheit); however, these fish made up less than 50 percent of all
salmonids when maximum summer water temperature exceeded 15 degrees Celsius (59 degrees
Fahrenheit) and less than 10 percent of all salmonids when temperature exceeded 17 degrees
Celsius (63 degrees Fahrenheit) (Gamett 1999).

All life-history stages of bull trout are associated with complex forms of cover, including large
woody debris, undercut banks, boulders, and pools (Fraley and Shepard 1989, Goetz 1989,
Hoelscher and Bjornn 1989, Sedell and Everest 1991, Pratt 1992, Thomas 1992, Rich 1996,
Sexauer and James 1997, Watson and Hillman 1997). Jakober (1995) observed bull trout
overwintering in deep beaver ponds or pools containing large woody debris in the Bitterroot
River drainage, Montana, and suggested that, because of the need to avoid anchor ice in order to
survive, suitable winter habitat may be more restricted than summer habitat. Maintaining bull
trout habitat requires stability of stream channels and of flow (Rieman and McIntyre 1993).
Juvenile and adult bull trout frequently inhabit side channels, stream margins, and pools with
suitable cover (Sexauer and James 1997). These areas are sensitive to activities that directly or
indirectly affect stream channel stability and alter natural flow patterns. For example, altered
stream flow in the fall may disrupt bull trout during the spawning period, and channel instability
may decrease survival of eggs and young juveniles in the gravel from winter through spring
(Fraley and Shepard 1989, Pratt 1992, Pratt and Huston 1993).

Preferred bull trout spawning habitat consists of low-gradient stream reaches with loose, clean
gravel (Fraley and Shepard 1989). In the Swan River, Montana, abundance of bull trout redds
(spawning areas) was positively correlated with the extent of bounded alluvial valley reaches,

which are likely areas of groundwater to surface water exchange (Baxter ef al. 1999). Survival
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of bull trout embryos planted in stream areas of groundwater upwelling used by bull trout for
spawning were significantly higher than embryos planted in areas of surface-water recharge not
used by bull trout for spawning (Baxter and McPhail 1999). Pratt (1992) indicated that increases
in fine sediment reduce egg survival and emergence.

Migratory corridors link seasonal habitats for all bull trout life-history forms. For example, in
Montana, migratory bull trout make extensive migrations in the Flathead River system (Fraley
and Shepard 1989), and resident bull trout in tributaries of the Bitterroot River move downstream
to overwinter in tributary pools (Jakober 1995). The ability to migrate is important to the
persistence of bull trout (Rieman and Mclntyre 1993, M. Gilpin, in /itt. 1997, Rieman et al.
1997a). Migrations facilitate gene flow among local populations when individuals from different
local populations interbreed, or stray, to non-natal streams. Local bull trout populations that are
extirpated by catastrophic events may also become re-established by migrants.

Population Dynamics

Although bull trout are widely distributed over a large geographic area, they exhibit a patchy
distribution, even in pristine habitats (Rieman and Mclntyre 1993). Increased habitat
fragmentation reduces the amount of available habitat and increases isolation from other
populations of the same species (Saunders ef al. 1991). Burkey (1989) concluded that when
species are isolated by fragmented habitats, low rates of population growth are typical in local
populations and their probability of extinction is directly related to the degree of isolation and
fragmentation. Without sufficient immigration, growth for local populations may be low and
probability of extinction high (Burkey 1989, 1995).

Metapopulation concepts of conservation biology theory have been suggested relative to the
distribution and characteristics of bull trout, although empirical evidence is relatively scant
(Rieman and MclIntyre 1993, Dunham and Rieman 1999, Rieman and Dunham 2000). A
metapopulation is an interacting network of local populations with varying frequencies of
migration and gene flow among them (Meffe and Carroll 1994). For inland bull trout,
metapopulation theory is likely most applicable at the watershed scale where habitat consists of
discrete patches or collections of habitat capable of supporting local populations; local
populations are for the most part independent and represent discrete reproductive units; and long-
term, low-rate dispersal patterns among component populations influences the persistence of at
least some of the local populations (Rieman and Dunham 2000). Ideally, multiple local
populations distributed throughout a watershed provide a mechanism for spreading risk because
the simultaneous loss of all local populations is unlikely. However, habitat alteration, primarily
through the construction of impoundments, dams, and water diversions has fragmented habitats,
eliminated migratory corridors, and in many cases isolated bull trout in the headwaters of
tributaries (Rieman et al. 1997a, Dunham and Rieman 1999, Spruell et al. 1999, Rieman and
Dunham 2000). Accordingly, human-induced factors as well as natural factors affecting bull
trout distribution have likely limited the expression of the metapopulation concept for bull trout
to patches of habitat within the overall distribution of the species (Dunham and Rieman 1999).
However, despite the theoretical fit, the relatively recent and brief time period during which bull
trout investigations have taken place does not provide certainty as to whether a metapopulation
dynamic is occurring (e.g., a balance between local extirpations and recolonizations) across the
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range of bull trout or whether the persistence of bull trout in large or closely interconnected
habitat patches (Dunham and Rieman 1999) is simply reflective of a general deterministic trend
towards extinction of the species where the larger or interconnected patches are relics of
historically wider distribution (Rieman and Dunham 2000). Recent research (Whiteley et al.
2003) does, however, provide stronger genetic evidence for the presence of a metapopulation
process for bull trout, at least in the Boise River basin of Idaho.

Reasons for Listing

Bull trout distribution, abundance, and habitat quality have declined rangewide (Bond 1992,
Schill 1992, Thomas 1992, Ziller 1992, Rieman and Mclntyre 1993, Newton and Pribyl 1994,
IDFG in litt. 1995, McPhail and Baxter 1996). Several local extirpations have been documented,
beginning in the 1950's (Rode 1990, Ratliff and Howell 1992, Donald and Alger 1993, Goetz
1994, Newton and Pribyl 1994, Berg and Priest 1995, Light et al. 1996, Buchanan et al. 1997,
WDFW 1998). Bull trout were extirpated from the southernmost portion of their historic range,
the McCloud River in California, around 1975 (Moyle 1976, Rode 1990). Bull trout have been
functionally extirpated (i.e., few individuals may occur there but do not constitute a viable
population) in the Coeur d'Alene River basin in Idaho and in the Lake Chelan and Okanogan
River basins in Washington (Service 1998).

These declines result from the combined effects of habitat degradation and fragmentation, the
blockage of migratory corridors; poor water quality, angler harvest and poaching, entrainment
(process by which aquatic organisms are pulled through a diversion or other device) into
diversion channels and dams, and introduced nonnative species. Specific land and water
management activities that depress bull trout populations and degrade habitat include dams and
other diversion structures, forest management practices, livestock grazing, agriculture,
agricultural diversions, road construction and maintenance, mining, and urban and rural
development (Beschta ef al. 1987; Chamberlain et al. 1991; Furniss et al. 1991; Meehan 1991;
Nehlsen et al. 1991; Sedell and Everest 1991; Craig and Wissmar 1993; Frissell 1993; Henjum et
al. 1994; Mclntosh et al. 1994; Wissmar et al. 1994; MBTSG 1995a-¢, 1996a-f; Light ef al.
1996; USDA and USDI 1995, 1996, 1997).

Rangewide Trend

In the rules listing bull trout as threatened, the Service identified subpopulations (i.e., isolated
groups of bull trout thought to lack two-way exchange of individuals), for which status,
distribution, and threats to bull trout were evaluated. Because habitat fragmentation and barriers
have isolated bull trout throughout their current range, a subpopulation was considered a
reproductively isolated group of bull trout that spawns within a particular river or area of a river
system. Overall, 187 subpopulations were identified in the 5 distinct population segments, 7 in
the Klamath River, 141 in the Columbia River, 1 in the Jarbidge River, 34 in the Coastal-Puget
Sound, and 4 in the St. Mary-Belly River populations. No new subpopulations have been
identified and no subpopulations have been lost since listing. More detailed information on the
range-wide trend of the bull trout is currently being developed for the 5-year status review and is
not yet available.
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New Threats
Since listing, no substantial new threats have been identified.
Consulted-on Effects in the Kootenai River Basin

Since the issuance of the 2000 FCRPS there have been no Section 7 consultations for bull trout
on the mainstem Kootenai River, which includes Koocanusa Reservoir. All section 7
consultations through December of 2005 were conducted in the upper reaches of tributaries to
the Kootenai River (Timothy Bordurtha, personal communication, 2006). Based on this
information, the Service believes that baseline conditions within the action area for bull trout
have not changed since 2000.

Ongoing Conservation Actions
Federal Conservation Actions

Federal conservation actions include: (1) the development of a draft Bull Trout Recovery Plan;
(2) ongoing implementation of the Interim Strategy for Managing Anadromous Fish-producing
Watersheds in Eastern Oregon and Washington, ldaho, and Portions of California (PACFISH;
USDA and USDI 1995) and the Interim Strategy for Managing Fish-producing Watersheds in
Eastern Oregon and Washington, Idaho, Western Montana and Portions of Nevada (INFISH;
USDA 1995); (3) ongoing implementation of the Northwest Forest Plan; (4) ongoing
implementation of the Northwest Power and Conservation Council Fish and Wildlife Program
targeting subbasin planning; (5) ongoing implementation of the Federal Caucus Fish and
Wildlife Plan; and, (6) ongoing implementation of Department of Agriculture Conservation
Reserve Programs.

The Plum Creek Native Fish HCP (and Stimson HCP that spun off from it) covers approximately
1.6 million acres (647,500 ha) of land, mostly within western Montana (USFWS et al. 2000).
Lands within these HCPs occur adjacent to several hundred miles of stream reaches, including
substantial holdings that were identified as important bull trout habitat in this core area. Through
implementation of the HCP, proactive management is occurring to protect and restore important
bull trout habitat, while at the same time allowing the companies to manage and harvest their
timber base, construct and maintain roads, and manage other resources such as grazing
allotments and recreational properties. An active monitoring strategy is being applied to track
compliance and measure important habitat and population parameters. Implementation is being
achieved, but it is too soon to assess the overall effectiveness of the program in protecting and
restoring bull trout and their habitat.

Since the time of listing, ongoing habitat conservation and bull trout monitoring activities in
western Montana have continued or increased and new projects have been initiated in many
watersheds. These activities, which are often conducted by MFWP but frequently involve other
agencies, Tribes, and private partners, now include: regular redd count monitoring in over 100
streams, core and substrate sampling in about 30 streams, juvenile and adult bull trout surveys
(electrofishing or snorkeling) in over 100 streams, over 100 habitat improvement and fish
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passage projects, a dozen or so trapping and telemetry projects, and gill netting efforts to assess
fish community composition in about 20 lakes (MFWP 2004b). Projects are funded by a variety
of public and private sources, including EPA Superfund, Clark Fork Natural Resource Damage
Program, AVISTA’s Native Salmonid Restoration Program, Kerr Mitigation, other FERC-
related projects, BPA, MFWP license revenue, Montana’s Future Fisheries Improvement
Program of 1995, Montana Bull Trout and Cutthroat Trout Enhancement Program of 1999,
Federal Fisheries Restoration and Irrigation Mitigation Act (FRIMA) funds, ESA partnership and
stewardship grants, Service’s Partners for Fish and Wildlife funding, Bring Back the Natives and
other sources of USFS funding, and many others not specifically mentioned.

State Conservation Actions

Idaho. Conservation actions by the State of Idaho include: (1) the development of a management
plan for bull trout in 1993 (Conley 1993); (2) the approval of the State of Idaho Bull Trout
Conservation Plan (Idaho Plan) in July 1996 (Batt 1996); (3) the development of 21 problem
assessments involving 59 key watersheds; (4) the implementation of conservation actions
identified in the problem assessments; and, (5) the implementation of more restrictive angling
regulations.

Montana. Conservation actions by the State of Montana include: (1) development of the
Montana Bull Trout Restoration Plan issued in 2000 (MBTRT 2000), which defines strategies
for ensuring the long-term persistence of bull trout in Montana; (2) formation of the Montana
Bull Trout Restoration Team (MBTRT) and Montana Bull Trout Scientific Group (MBTSG) to
produce a plan for maintaining, protecting, and increasing bull trout populations; (3) the
development of watershed groups to initiate localized bull trout restoration efforts; (4) funding of
habitat restoration projects, recovery actions, and genetic studies throughout the state; and (5) the
abolition of brook trout stocking programs.

Nevada. Conservation actions by the State of Nevada include: (1) the preparation of a Bull Trout
Species Management Plan that recommends management alternatives to ensure that “human
activities will not jeopardize the future of bull trout in Nevada” (Johnson 1990); (2)
implementation of more restrictive State angling regulations in an attempt to protect bull trout in
the Jarbidge River in Nevada; and, (3) the abolition of a rainbow trout stocking in the Jarbidge
River.

Oregon. Since 1990, the State of Oregon has taken several actions to address the conservation of
bull trout, including: (1) Establishing bull trout working groups in the Klamath, Deschutes,
Hood, Willamette, Odell Lake, Umatilla and Walla Walla, John Day, Malheur, and Pine Creek
river basins for the purpose of developing bull trout conservation strategies; (2) establishment of
more restrictive harvest regulations in 1990; (3) reduced stocking of hatchery-reared rainbow
trout and brook trout into areas where bull trout occur; (4) angler outreach and education efforts
are also being implemented in river basins occupied by bull trout; (5) research to further examine
life history, genetics, habitat needs, and limiting factors of bull trout in Oregon; (6)
reintroduction of bull trout fry from the McKenzie River watershed to the adjacent Middle Fork
of the Willamette River, which is historical unoccupied, isolated habitat; (7) the Oregon
Department of Environmental Quality (DEQ) established a water temperature standard such that
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surface water temperatures may not exceed 10 degrees Celsius (50 degrees Fahrenheit) in waters
that support or are necessary to maintain the viability of bull trout in the State (Oregon 1996);
and, (8) expansion of the Oregon Plan for Salmon and Watersheds (Oregon 1997) to include all
at-risk wild salmonids throughout the State.

Washington. Conservation actions by the State of Washington include: (1) establishment of the
Salmon Recovery Act (ESHB 2496) and Watershed Management Act (ESHB 2514) by the
Washington State legislature to assist in funding and planning salmon recovery efforts; (2)
abolition of a brook trout stocking in streams or lakes connected to bull trout-occupied waters;
(3) changing angling regulations in Washington prohibit the harvest of bull trout, except for a
few areas where stocks are considered "healthy"; (4) collecting and mapping updated
information on bull trout distribution, spawning and rearing areas, and potential habitat; and, (5)
adopting new emergency forest practice rules based on the "Forest and Fish Report" process.
These rules address riparian areas, roads, steep slopes, and other elements of forest practices on
non-Federal lands.

Tribal Conservation Actions

Many Tribes throughout the range of the bull trout are participating on bull trout conservation
working groups or recovery teams in their geographic areas of interest. Some tribes are also
implementing projects which focus on bull trout or that address anadromous fish but benefit bull
trout (e.g., habitat surveys, passage at dams and diversions, habitat improvement, and movement
studies).

Conservation Needs

Conservation needs reflect those biological and physical requirements of a species for its long-
term survival and recovery. Based on the best available scientific information (Rieman and
Mclntyre 1993, MBTSG 1998, Hard 1995, Healey and Prince 1995, Rieman and Allendorf
2001), the conservation needs of the bull trout are to: (1) maintain and restore multiple,
interconnected populations in diverse habitats across the range of each DPS; (2) preserve the
diversity of life-history strategies (e.g., resident and migratory forms, emigration age, spawning
frequency, local habitat adaptations); (3) maintain genetic and phenotypic diversity across the
range of each DPS; and, (4) protect populations from catastrophic fires across the range of each
DPS. Each of these needs is described below in more detail.

Maintain and Restore Multiple, Interconnected Populations in Diverse Habitats Across the
Range of Each DPS

Multiple local populations distributed and interconnected throughout a watershed provide a
mechanism for spreading risk from stochastic events (Rieman and McIntyre 1993, Hard 1995,
Healey and Prince 1995, Spruell ef al. 1999, Rieman and Allendorf 2001). Current patterns in
bull trout distribution and other empirical evidence, when interpreted in view of emerging
conservation theory, indicate that further declines and local extinctions are likely (Rieman et al.
1997a, Dunham and Rieman 1999, Rieman and Allendorf 2001, Spruell et al. 2003). Based in
part on guidance from Rieman and Mclntyre (1993), bull trout core areas with fewer than five



Brigadier General Gregg F. Martin and Steve Wright 43

local populations are at increased risk of extirpation; core areas with between 5 to 10 local
populations are at intermediate risk of extirpation; and core areas which have more than 10
interconnected local populations are at diminished risk of extirpation.

Maintaining and restoring connectivity between existing populations of bull trout is important for
the persistence of the species (Rieman and Mclntyre 1993). Migration and occasional spawning
between populations increases genetic variability and strengthens population variability (Rieman
and Mclntyre 1993). Migratory corridors allow individuals access to unoccupied but suitable
habitats, foraging areas, and refuges from disturbances (Saunders et al. 1991).

Because bull trout in the coterminous United States are distributed over a wide geographic area
consisting of various environmental conditions, and because they exhibit considerable genetic
differentiation among populations, the occurrence of local adaptation is expected to be extensive.
Some readily observable examples of differentiation between populations include external
morphology and behavior (e.g., size and coloration of individuals; timing of spawning and
migratory forays). Conserving many populations across the range of the species is crucial to
adequately protect genetic and phenotypic diversity of bull trout (Leary ef al. 1993, Rieman and
Mclntyre 1993, Hard 1995, Healey and Prince 1995, Spruell et al. 1999, Taylor et al. 1999,
Rieman and Allendorf 2001). Changes in habitats and prevailing environmental conditions are
increasingly likely to result in extinction of bull trout if genetic and phenotypic diversity is lost.

Preserve the Diversity of Life-history Strategies

The bull trout has multiple life history strategies, including migratory forms, throughout its range
(Rieman and Mclntyre 1993). Migratory forms appear to develop when habitat conditions allow
movement between spawning and rearing streams and larger rivers or lakes where foraging
opportunities may be enhanced (Frissell 1997). For example, multiple life history forms (e.g.,
resident and fluvial) and multiple migration patterns have been noted in the Grande Ronde River
(Baxter 2002). Parts of this river system have retained habitat conditions that allow free
movement between spawning and rearing areas and the mainstem of the Snake River. Such
multiple life history strategies help to maintain the stability and persistence of bull trout
populations to environmental changes. Benefits to migratory bull trout include greater growth in
the more productive waters of larger streams and lakes, greater fecundity resulting in increased
reproductive potential, and dispersing the population across space and time so that spawning
streams may be recolonized should local populations suffer a catastrophic loss (Frissell 1997,
Rieman and Mclntyre 1993, MBTSG 1998).

Maintain the Genetic Diversity and Evolutionary Potential of Bull Trout Populations

When the long-term persistence of a species, taxon, or phylogenetic lineage is considered, it is
necessary to consider the amount of genetic variation necessary to uphold evolutionary potential
which is needed for that taxon to adapt to a changing environment. Effective population size
provides a standardized measure of the amount of genetic variation that is likely to be
transmitted between generations within a population. Effective population size is a theoretical
concept that allows one to predict potential future losses of genetic variation within a population
due to small population size and genetic drift. Individuals within populations with very small
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effective population sizes are also subject to inbreeding depression because most individuals
within small populations share one or more immediate ancestors (parents, grandparents, etc.)
after only a few generations and will be closely related.

The effective population size parameter (N.) incorporates relevant demographic information that
determines the evolutionary consequences of members in a population contributing to future
generations (Wright 1931). When prioritizing populations for conservation, N, is an important
parameter because it is inversely related to the rate of loss of genetic diversity and the rate of
increase in inbreeding in a population that is finite, but otherwise randomly mating (Waples
2002). Within a population, the census number of sexually mature adults per generation (N) and
N, are the same when the following conditions are met: constant and large population size,
variance in reproductive success is binomial (number of progeny per parent follows a Poisson
distribution), and sex ratio is equal. Because most populations do not conform to these
conditions, the N, to N ratio is usually below 1.0 (Frankham 1995), and the N. to N ratio is
thought to be between 0.15 and 0.27 in bull trout populations based on computer modeling
(Rieman and Allendorf2001).

A N, of 50 or more is recommended to avoid the immediate effects of inbreeding and should be
considered a minimum requirement for the short-term conservation of populations (Franklin
1980, Soul¢ 1987). Increased homozygosity of deleterious recessive alleles is thought to be the
main mechanism by which inbreeding depression decreases the fitness of individuals within local
populations (Allendorf and Ryman 2002). Deleterious recessive alleles are introduced into the
genome via random mutations, and natural selection is slow to purge them because they are
usually found in the heterozygous form where they are not detrimental. When populations
become small, heterozygosity decreases at the rate of 1/(2 N,) per generation which in turn
causes an increase in the frequency of homozygosity of the deleterious recessive alleles. Hedrick
and Kalinowski (2000) provide a review of studies demonstrating inbreeding depression in wild
populations.

Effective population sizes of 500 to 5000 have been recommended for the retention of
evolutionary potential (Franklin and Frankham 1998, Lynch and Lande 1998). Populations of
this size are able to retain additive genetic variation for fitness related traits gained via mutation
(Franklin 1980).

Bull trout specific benchmarks have been developed concerning the minimum N, necessary to
maintain genetic variation important for short-term fitness and long-term evolutionary potential.
These benchmarks are based on the results of a generalized, age-structured, simulation model,
VORTEX (Miller and Lacy 1999), used to relate effective population size to the number of adult
bull trout spawning annually under a range of life histories and environmental conditions
(Rieman and Allendorf2001). In this study, the authors estimated N, for bull trout to be between
0.5 and 1.0 times the mean number of adults spawning annually. Rieman and Allendorf (2001)
concluded that an average of 100 (i.e., 100 x 0.5 = 50) adults spawning each year would be
required to minimize risks of inbreeding in a population and 1000 adults (i.e., 1000 x 0.5 = 500)
is necessary to maintain genetic variation important for long-term evolutionary potential. This

latter value of 1000 spawners may also be reached with a collection of local populations among
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which gene flow occurs.

The combination of resident forms completing their entire life cycle within a stream and the
homing behavior of the migratory forms returning to the streams where they hatched to spawn
promotes reproductive isolation among local bull trout populations. This reproductive isolation
creates the opportunity for genetic differentiation and local adaptations to occur. Nevertheless,
within a core area local populations are usually connected through low rates of migration. This
connection of local populations, linked by migration, is termed a metapopulation (Hanski and
Gilpin 1997).

Within a metapopulation, evolution primarily occurs at the local population level (i.e., it is the
main demographic and genetic unit of concern). However, when longer time frames are
considered (e.g., 10 plus generations), metapopulations become important. For example,
metapopulations allow for the reintroduction of lost alleles and recolonization of extinct local
breeding populations. Migration and gene flow among local populations ensures that the alleles
within a metapopulation will be present in most local breeding populations and can be acted
upon by natural selection (Allendorf 1983).

Maintain Phenotypic Diversity

Healy and Prince (1995) reported that, because phenotypic diversity is a consequence of the
genotype interacting with the habitat, the conservation of phenotypic diversity is achieved
through conservation of the sub-population within its habitat. They further note that adaptive
variation among salmonids has been observed to occur under relatively short time frames (e.g.,
changes in genetic composition of salmonids raised in hatcheries; rapid emergence of divergent
phenotypes for salmonids introduced to new environments). Healy and Prince (1995) conclude
that while the loss of a few sub-populations within an ecosystem might have only a small effect
on overall genetic diversity, the effect on phenotypic diversity and, potentially, overall
population viability could be substantial. This concept of preserving variation in phenotypic
traits that is determined by both genetic and environmental (i.e., local habitat) factors has also
been identified by Hard (1995) as an important component in maintaining intraspecific
adaptability (i.e., phenotypic plasticity) and ecological diversity within a genotype. He argues
that adaptive processes are not entirely encompassed by the interpretation of molecular genetic
data; in other words, phenotypic and genetic variation in adaptive traits may exist without
detectable variation at the molecular genetic level, particularly for neutral genetic markers.
Therefore, the effective conservation of genetic diversity necessarily involves consideration of
the conservation of biological units smaller than taxonomic species (or DPSs). Reflecting this
theme, the maintenance of local sub-populations has been specifically emphasized as a
mechanism for the conservation of bull trout (Rieman and Mclntyre 1993, Taylor et al. 1999).

Protect Bull Trout from Catastrophic Fires

The bull trout evolved under historic fire regimes in which disturbance to streams from forest
fires resulted in a mosaic of diverse habitats. However, forest management and fire suppression
over the past century have increased homogeneity of terrestrial and aquatic habitats, increasing
the likelihood of large, intense forest fires in some areas. Because the most severe effects of fire
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on native fish populations can be expected where populations have become fragmented by
human activities or natural events, an effective strategy to ensure persistence of native fishes
against the effects of large fires may be to restore aquatic habitat structure and life history
complexity of populations in areas susceptible to large fires (Gresswell 1999).

Rieman and Clayton (1997) discussed relations among the effects of fire and timber harvest,
aquatic habitats, and sensitive species. They noted that spatial diversity and complexity of
aquatic habitats strongly influence the effects of large disturbances on salmonids. For example,
Rieman et al. (1997b) studied bull trout and redband trout responses to large, intense fires that
burned three watersheds in the Boise National Forest in Idaho. Although the fires were the most
intense on record, there was a mix of severely burned to unburned areas left after the fires. Fish
were apparently eliminated in some stream reaches, whereas others contained relatively high
densities of fish. Within a few years after the fires and after areas within the watersheds
experienced debris flows, fish had become reestablished in many reaches, and densities
increased. In some instances, fish densities were higher than those present before the fires or in
streams that were not burned (Rieman et al. 1997b). These responses were attributed to spatial
habitat diversity that supplied refuge areas for fish during the fires, and the ability of bull trout
and the redband trout to move among stream reaches. For bull trout, the presence of migratory
fish within the system was also important (Rieman and Clayton 1997, Rieman et al. 1997b).

In terms of conserving bull trout, the appropriate strategy to reduce the risk of fires on bull trout
habitat is to emphasize the restoration of watershed processes that create and maintain habitat
diversity, provide bull trout access to habitats, and protect or restore migratory life-history forms
of bull trout. Both passive (e.g., encouraging natural riparian vegetation and floodplain
processes to function appropriately) and active (e.g., reducing road density, removing barriers to
fish movement, and improving habitat complexity) actions offer the best approaches to protect
bull trout from the effects of large fires.

General Status in the Upper Columbia River Basin

Bull trout populations within the upper Columbia River have declined from historic levels
(Thomas 1992 and USDA 1993). Overall, remaining populations are generally isolated and
remnant. Fluvial bull trout populations in the upper Columbia River Basin portion of the distinct
population segment appear to be nearly extirpated. Resident populations existing in headwater
tributary reaches are isolated and generally low in abundance (Thomas 1992).

Conservation Strategy

One of the Service’s primary objective in recovering bull trout was to identify habitat features
necessary to support all life history stages and reflected the goals and objectives outlined in the
draft recovery plan chapters for the species. Recovery and/or maintenance of Kootenai River
bull trout will require reducing threats to the long-term persistence of populations, and
preserving the diversity of the Kootenai River bull trout life-history strategies (e.g., fluvial,
adfluvial and resident forms of bull trout, spawning timing and frequency, local habitat
adaptations). To do this, recovery objectives for all areas were identified as follows: (1)
maintain current distribution of bull trout within primary and secondary core areas as described
in recovery unit chapters and restore distribution where recommended in recovery unit chapters;
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(2) maintain stable or increasing trend in abundance of bull trout; (3) restore and maintain
suitable habitat conditions for all bull trout life history stages and strategies; and (4) conserve
genetic diversity and provide opportunity for genetic exchange.

Central to the recovery of bull trout is the maintenance of core areas which: (1) contain bull trout
populations with the demographic characteristics needed to ensure their persistence; (2) provide
for persistence of strong local populations, in part, by providing habitat conditions that
encourage the movement of migratory fish; (3) are large enough to incorporate genetic and
phenotypic diversity, but small enough to ensure connectivity between populations; and (4) are
distributed throughout the historic range of the species to preserve both genetic and phenotypic
adaptation (USDI 2004).

Important considerations in selecting habitat attributes and features necessary for the recovery of
bull trout in both occupied and unoccupied river systems, are attributes such as size (e.g., stream
order), gradient, channel morphology, connectivity to other aquatic habitats, and habitat
complexity and diversity, as well as range-wide recovery considerations. Threats to those
features that define essential habitat are caused by negative changes in water quality, stream
complexity, quality and quantity of stream substrate, stream hydrology, migratory corridors, food
sources, and nonnative competitors and predators (Reiman and McIntyre 1996, MBTSG 1998).
It is essential for the conservation of bull trout to protect those features that define the remaining
essential habitat, through appropriate management, from irreversible threats and habitat
conversion. Within each area, the physical and biological features essential for the conservation
of the bull trout may require some level of management and/or protection to avoid destruction or
adverse modification of habitat essential to its conservation (69 FR 59996). Maintenance of
functional habitat throughout all core areas is essential to the conservation of bull trout because:
(1) genetic diversity enhances long-term survival of a species by increasing the likelihood that
the species is able to survive changing environmental conditions; (2) maintaining multiple bull
trout core areas distributed and interconnected throughout their current range will provide a
mechanism for spreading the risk of extinction from stochastic events; (3) maintaining core areas
with multiple local populations will address potential negative implications associated with low
effective population levels; and (4) core areas provide connectivity between areas of high quality
habitat and contain important migration corridors for migratory bull trout.

The importance of maintaining the migratory life-history form of bull trout, as well as the
presence of migratory runs of other salmonids that may provide a forage base for bull trout, is
repeatedly emphasized in the scientific literature (USDI 2004). The ability to migrate is
important to the persistence of local bull trout subpopulations (Rieman and McIntyre1993;
Hanski and Gilpin 1997; Rieman and Clayton 1997; Rieman et al. 1997). Bull trout rely on
migratory corridors to move from spawning and rearing habitats to foraging and overwintering
habitats and back. Migratory bull trout become much larger than resident fish in the more
productive waters of larger streams and lakes, leading to increased reproductive potential
(McPhail and Baxter 1996). Also, local populations that have been extirpated by catastrophic
events may become reestablished as a result of movements by bull trout through migratory
corridors (Rieman and Mclntyre 1993; MBTSG 1998). Activities that preclude the function of
migratory corridors (e.g., stream blockages, degraded water quality, simplified stream channel
complexity) may adversely affect bull trout FMO habitat.
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ENVIRONMENTAL BASELINE

Regulations implementing the Act (50 CFR 402.02) define the environmental baseline “...as the
past and present impacts of all Federal, State, or private actions and other human activities in the
action area, the anticipated impacts of all proposed Federal projects in the action area that have
already undergone formal or early section 7 consultation, and the impact of State or private
actions which are contemporaneous with the consultation in progress.”

In the case of an ongoing Federal action under consultation, such as Libby Dam operations, the
Endangered Species Consultation Handbook (Service and National Marine Fisheries Service
1998) further clarifies that “The total effects of all past activities, including the effects of the past
operation of the Project, current non-Federal activities, and Federal projects with completed
section 7 consultations, form the environmental baseline.” Based on the above description, the
environmental baseline includes the structures/facilities associated with the Corps’ Libby Dam
Project and its past operation and maintenance, up to the point of this consultation. The
environmental baseline does not include future effects of the proposed Federal action (continued
operation and maintenance of the Libby Dam Project into the future); such effects are considered
under the “Effects of the Action” section. For the purposes of this biological opinion, the
environmental baseline analysis will consider the effects of all past and on-going
activities/factors that are influencing the current status of the bull trout within the action area.
The Action Area includes Koocanusa Reservoir, Libby Dam, the Kootenai River downstream to
Kootenay Lake, and Kootenay Lake in British Columbia.

As discussed by the action agencies and the Service at an October 18, 2005, meeting in Spokane,
Washington, the environmental baseline for this analysis includes the effects of past and present
operations of the dam on the listed species, as well as the effects of the future presence of the
dam alone (i.e., no operations) on those species. In other words, the future effects of the physical
structure of Libby Dam on the listed species are a part of the environmental baseline but the
effects of future dam operations and maintenance on the species are not. Effects from the mere
existence of this structure are those that would result from what is referred to as the “waterfall
effect”. Under this theoretical concept, the effects are those that would be likely to occur if
Libby Dam were left in place, but without any sort of operations and maintenance, i.e. the dam
would become a concrete waterfall. Under this scenario, penstocks and sluice gates would be
closed. Therefore, inflow from above Libby Dam would accumulate behind the structure until it
reached the top of the dam; all inflow beyond this point would spill over the spillways, resulting
in a more natural hydrograph (with the exception of periods when reservoir levels dropped below
spillway level). The net effects include: (1) spill would be likely to occur at a much higher
frequency than current conditions; (2) most suspended sediment would be blocked, affecting
nutrient and carbon transport; (3) water stored behind the reservoir would be warmer, thus
altering the natural thermograph in the Kootenai River; and (4) total dissolved gas levels in the
Kootenai River would be elevated.

Status of the Bull Trout within the Action Area

The Kootenai River is one of 22 designated bull trout recovery units (Figure 2) in the Columbia
River basin (Service 2002). This biological opinion will address the two primary core areas:
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Koocanusa Reservoir, and Kootenai River/Kootenay Lake (Figure 3). Core areas are composed
of one or more local populations, and are generally located in watersheds of major rivers, often
contain large lakes or reservoirs, and have long migratory corridors (31-62 miles or more).
These two primary core areas in the Kootenai River Basin contain all bull trout life history
strategies: adfluvial (lake dwelling), fluvial (river dwelling), and resident (smaller tributary
dwelling). Local populations (metapopulations) are distributed throughout a core area and share
an evolutionary legacy.

Status in the Kootenai River Action Area below Libby Dam

Aquatic habitat within reaches of the Kootenai River downstream of Libby Dam has been
negatively impacted by Corps operations since construction and operations of the Libby Dam
Project in 1974. This long-term management of Kootenai River surface water for flood control
and reservoir recreation, combined with other anthropogenic floodplain and within-channel
perturbations have left the lower Kootenai River and its floodplain with highly altered aquatic
habitat that has adversely affected the Kootenai River bull trout. Bull trout primarily utilize the
Kootenai River (between Kootenay Lake and Kootenai Falls) for foraging, migratory, and over-
wintering habitat.

A migratory form of bull trout utilizes the Kootenai River as sub-adults and adults, and utilizes
its tributaries downstream of Libby Dam and upstream of Kootenai Falls for reproduction and
early rearing of juvenile fish (MBTSG 1996a). Limited information is available regarding the
status of this core area. Redd counts from tributary streams reveal that the Quartz, Pipe and
Libby Creek drainages (local populations, MBTSG, 1996a) are most important for spawning bull
trout from the Kootenai River (Dunnigan et al. 2004). Redd counts in these drainages indicate a
local population numbering a few hundred adults, as compared to the Koocanusa Reservoir core
area (BA 1999).

Status and trend of bull trout in the two original Kootenai River/Kootenay Lake core areas
(Kootenay Lake to Kootenai Falls [Lower Kootenai] and Kootenai Falls to Libby Dam [Middle
Kootenai]) were both considered “unknown” based on information available at the time of listing
(Service 1998). Recent information, documenting upstream passage of bull trout over Kootenai
Falls led to reclassification of these two core areas into a single core area population (Dunnigan
et al. 2003, Service 2005), e.g., Kootenay Lake/Kootenai River. Available data indicate that
numbers of adult bull trout in this core area may have expanded during the late 1990’s, with total
redd counts approaching 250, indicating an adult population possibly exceeding 1,000
individuals by 1999. However, redd counts in 2002-2004 indicate numbers may have decreased
and may currently be lower than 1,000 fish (MFWP 2004a). Overall, no pa