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Regional Director as approved. Approved recovery plans are subject to
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completion of recovery tasks.
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EXECUTIVE SUMMARY

Recovery Plan for the White Sturgeon (Acipenser
transmontanus): Kootenai River Population

Current Species Status: The Kootenai River population of white sturgeon was
listed as endangered on September 6, 1994 (59 FR 45989). This white sturgeon
population has been in general decline since the mid-1960's. In 1997 the
population was estimated to be approximately 1,468 wild fish with few
individuals less than 25 years of age. In 1997, the wild population was augmented
with the release of 2,283 juvenile white sturgeon reared in the Kootenai Tribal
hatchery in Bonners Ferry, Idaho.

Habitat Requirements and Limiting Factors: The Kootenai River population
of white sturgeon became isolated from other white sturgeon in the Columbia
River basin during the last glacial age (approximately 10,000 years ago). Once
isolated, the population adapted to the predevelopment habitat conditions in the
Kootenai River drainage. Historically, spring runoff peaked during the first half
of June in the Kootenai River upstream of the existing Libby Dam in Montana.
Runoff from lower elevations between Libby Dam and Bonners Ferry, Idaho was
somewhat earlier, peaking in late May. Combined flows were often in excess of
1,700 cubic meters per second (m*/s) (60,000 cubic feet per second (cfs)). During
the remainder of the year, river flows declined to basal conditions of 113 to 226
cubic meters per second (4,000 to 8,000 cubic feet per second). Annual flushing
events re-sorted river sediments providing a clean cobble substrate conducive to
insect production and sturgeon egg incubation. Side channels and low-lying
deltaic marsh lands were undiked at this time, providing productive, low velocity
backwater areas. Nutrient delivery in the system was unimpeded by dams and
occurred primarily during spring runoff. Flood plain ecosystems like the
predevelopment Kootenai River are characterized by seasonal floods that promote
the exchange of nutrients and organisms in a mosaic of habitats and thus enhance
biological productivity (Bayley 1995; Junk et al. 1989; Sparks 1995).

Modification of the Kootenai River white sturgeon's habitat by human activities
has changed the natural hydrograph of the Kootenai River, altering white sturgeon
spawning, egg incubation, and rearing habitats; and reducing overall biological
productivity. These factors have contributed to a general lack of recruitment in
the white sturgeon population since the mid-1960's.
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Recovery Objectives: Downlisting and Delisting. The short-term recovery
objectives are to re-establish successful natural recruitment and prevent extinction
through the use of conservation aquaculture. The long-term objective is to
downlist and then delist the fish when the population becomes self-sustaining.

Recovery Criteria: Criteria required for reclassification or downlisting to
threatened status include:

1. Natural production of white sturgeon occurs in at least 3 different years of
a 10-year period; a naturally produced year class is demonstrated when at
least 20 juveniles from a year class are sampled at more than 1 year of age.

2. The estimated white sturgeon population is stable or increasing and
juveniles reared through a conservation aquaculture program are available
to be added to the wild population each year for a 10-year period. Each of
these year classes must be large enough to produce 24 to 120 sturgeon
surviving to sexual maturity.

3. A long-term Kootenai River Flow Strategy is developed in coordination
with interested State, Federal, and Canadian agencies and the Kootenai
Tribe at the end of the 10-year period based on results of ongoing
conservation efforts, sturgeon habitat research, and fish productivity
studies. An important element of this strategy is demonstration of the
repeatability of in-stream environmental conditions necessary to produce
recruits (as described above) in future years.

Specific delisting recovery criteria have not been identified at this time, but will
be developed as new population status, life history, biological productivity, and
flow augmentation monitoring information is collected. However, recovery will
not be complete until there is survival to maturity and natural reproduction of
juvenile white sturgeon added to the wild population from the conservation
aquaculture program. This may take upwards of 25 years since that is the
approximate period for juvenile female white sturgeon to reach sexual maturity
and reproduce to complete a new generation or spawning cycle.

Actions Needed:
o Identify and restore white sturgeon habitats necessary to sustain white

sturgeon reproduction (spawning and early age recruitment) and rearing
while minimizing impacts on other uses of Kootenai River basin waters.
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0 Develop and implement a conservation aquaculture program to prevent the
extinction of Kootenai River white sturgeon. The conservation
aquaculture program will include protocols on broodstock collection,
propagation, juvenile rearing, fish health, genetics, and stocking.

0 Work within operational guidelines for Libby Dam based upon Kootenai
Integrated Rule Curves (KIRC) developed by Montana Fish, Wildlife, and
Parks to balance white sturgeon recovery with requirements for other
aquatic species and recreational fisheries within the Kootenai River
drainage, and VARQ (an enhanced flood control protocol), to ensure that
more water is available for white sturgeon, salmon, and all species in
lower water years.

0 Continue research and monitoring programs (with achievable and
measurable objectives) on life history, habitat requirements for all life
stages, population status, and trends of the Kootenai River white sturgeon.

o Protect Kootenai River white sturgeon and their habitats using available
regulatory mechanisms.

0 Evaluate how changes in biological productivity in the Kootenai River
basin affect white sturgeon and their habitats.

0 Evaluate the effects of contaminants and possible additional biological
threats, e.g. predation and species composition, on Kootenai River white
sturgeon and their habitats.

0 Increase public awareness of the need to protect and recover Kootenai
River white sturgeon.

0 Balance white sturgeon recovery measures with requirements for other
aquatic species and recreational fisheries within the Kootenai River
drainage.

0 Secure funding for implementation of recovery tasks.

Estimated Cost of Recovery : Costs for some tasks are estimated to be
$7,456,000 for the first 5 fiscal years. Total estimated recovery costs will likely
increase as new information is received and as the ongoing biological studies are
completed. Estimated costs do not include costs associated with native fish
monitoring tasks. Future total costs may also decrease as some research tasks are
completed.




Other Physical and Economic Impacts from Recovery: Implementing many

of the conservation actions proposed in this recovery plan will create additional
economic or environmental impacts, as well as associated benefits, not normally
considered in estimating the “costs” of recovery. Economic or environmental
impacts may include foregone power generation opportunities, reduced flood
control, and possibly negative impacts to other regional resident fish.

Associated benefits include the partial restoration of a more natural Kootenai
River hydrograph and flood plain function that benefits resident fish and wildlife.
Periodic flushing flows would cleanse Kootenai River gravels and improve
aquatic insect production. Improving aquatic ecosystem health leading to
improved regional fisheries will provide secondary economic benefits to local
communities. Such benefits go beyond the “benefits” typically considered in
recovery actions. Conversely, failure to implement proposed recovery actions
would have hidden costs that are typically not considered in cost/benefit analysis.

Date of Recovery: At a minimum, at least 25 years following implementation of
an approved recovery plan are necessary before delisting of the white sturgeon
population can be considered. This 25-year period would allow juveniles added to
the population in the first 10 years to reach maturity and begin reproducing a new
generation.
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What is a recovery plan? A recovery plan is a template for the recovery of
threatened or endangered species and their habitats. The recovery plan describes
the process by which the decline of a listed species may be reversed and known
threats to its long-term survival can be removed. Therefore, recovery is the
restoration of a listed species to the point where they become secure, self-
sustaining components of their ecosystem.

An approved recovery plan is not a decision document but is intended to provide
information and guidance that the U.S. Fish and Wildlife Service believes will
lead to recovery of a listed species, including its habitat. The recovery plan
provides information necessary to describe the current status of the listed species
as well as on-going or proposed actions designed to aid in the species ultimate
recovery. Many of the recovery actions (or tasks) in this document will require
further environmental analysis and public review, especially those actions taken
by Federal agencies.

This final recovery plan serves as a guidance document listing various
conservation actions for the recovery of the white sturgeon population within the
Kootenai River basin and the ecosystem upon which it depends. It was developed
by a recovery team composed of persons from State, Federal, Tribal, and
Canadian agencies who have experience with this population of white sturgeon or
the threats it faces. Because the white sturgeon population is only one component
of its ecosystem, the recovery team took a holistic approach that will address other
sensitive aquatic species that are dependent upon the Kootenai River drainage.
Efforts proposed for Kootenai River white sturgeon recovery should benefit many
other native aquatic species and possibly aid the restoration of declining species in
Kootenai River drainage habitats before their status becomes critical. However,
actions that will directly benefit the white sturgeon are given highest priority.
Other lower priority actions, which could benefit nonlisted aquatic species and
further contribute to overall ecosystem recovery, are also included in the recovery
plan.

What is the Kootenai River ecosystem? An ecosystem is defined as an
ecological community that together with its environment, functions as a unit. For
the purposes of this recovery plan, the Kootenai River ecosystem is defined as the
habitat and aquatic species complex within the Kootenai drainage basin including
Koocanusa Reservoir upstream of Libby Dam, Kootenai River downstream
including tributary streams, backwater sloughs, deltaic marshlands, and Kootenay
Lake in British Columbia downstream to Corra Linn Dam at the outlet of the West
Arm of Kootenay Lake. (Kootenai is spelled Kootenay in Canada.)

vii




TABLE OF CONTENTS

EXECUTIVE SUMMARY

WHAT IS A RECOVERY PLAN?

WHAT IS THE KOOTENAI RIVER ECOSYSTEM?

GLOSSARY

LIST OF SYMBOLS AND ABBREVIATIONS

PART L.

PART IL

A.

INTRODUCTION

Overview

General Description
Aquatic Community
Reasons for Decline
Conservation Measures

Strategy for Recovery

RECOVERY

Recovery Objectives
Recovery Criteria

Recovery Measures Narrative

References Cited

viii

£
1
(4]

iii

vii

vii

xii

xvii

11

34

37

37

40

84




PARTIII. IMPLEMENTATION SCHEDULE

: |5
(]

PARTIV. APPENDICES 96
Appendix A. Current fish fauna of the Kootenai River basin.
Appendix B. Examination of the effects of two alternative flow
augmentation strategies on the Kootenai River
ecosystem.

Appendix C. Kootenai basin integrated rule curves and tiered
approach for white sturgeon flow release from
Libby reservoir.

Appendix D. Breeding plan to preserve the genetic variability
of the Kootenai River white sturgeon.

Appendix E.  White sturgeon broodstock collection protocols.

Appendix F. Summary of the agency and public comments on

the draft recovery plan for Kootenai River white sturgeon.

ix




10.

11.

LIST OF FIGURES

Map of the Kootenai River basin.

Map of the Kootenai River basin in Idaho and Montana.

Mean monthly Kootenai River flows at Bonners Ferry
for 1928-1972 (pre-Libby Dam) and 1973-1995
(post-Libby Dam) periods.

Kootenai River estimated flows and water temperature
observed during April through July, 1991.

Kootenai River estimated flows and water temperature
observed during April through July, 1992.

Kootenai River estimated flows and water temperature
observed during April through July, 1993.

Kootenai River estimated flows and water temperature
observed during April through July, 1994.

Kootenai River estimated flows and water temperature
observed during April through July, 1995.

Kootenai River estimated flows and water temperature
observed during April through July, 1996.

Kootenai River estimated flows and water temperature
observed during April through July, 1997.

Flow chart summarizing proposed Kootenai River
white sturgeon recovery measures.

mwlg
(]

12

14

15

17

20

22

23

41




LIST OF TABLES

Summary of historical harvest regulations for
white sturgeon within the Kootenai River drainage
in the United States and Canada.

“Tiered” volumes of water for sturgeon flow

enhancement to be provided to Bonners Ferry according
to the April-August volume runoff forecast at Libby.

xi

£
&
(4]

31

48




Anecdotal Evidence

Bedload

Biological Productivity

Biological Trophic Levels

Biomass

Chlorinated Biphenyls

Community Respiration

Conservation Aquaculture

GLOSSARY

Xii

Information passed along by word of
mouth but not documented
scientifically.

Streambed materials that are washed
downstream and redeposited in a
new location.

A measure of growth in living
systems.

Steps in the food chain from plants
through plant eaters to meat eaters.

The total weight of a living organism
or a population of organisms.

A contaminant that accumulates in
the fatty tissues of organisms that can
cause health problems.

The amount of energy used by all of
the organisms in a specified locality.

A hatchery-based, captive culture
program designed to 1) preserve the
Kootenai River white sturgeon gene
pool (genetic variation) and 2)
rebuild the natural age class structure
of white sturgeon in the wild through
the release of hatchery-reared
juvenile fish. The program is based
on a breeding plan that includes
protocols on adult broodstock
collection, hatchery spawning and
rearing, fish health, and genetics.




Delta (as in tributary)

Discharge

Electrophoretic Analysis

Empirical Data

Flow Ramping

Gas supersaturation

Habitat Use Curve

Xiii

Streambed materials that accumulate
near the mouth of a stream.

Water flow volume, usually used to
describe a volume released from a
dam.

A laboratory technique to examine
genetic differences between similar
species. Protein samples are placed
in an electrical field producing bands
on a gel plate. The bands are used
like fingerprints to distinguish
genetic traits.

Information derived from
measurements made in "real life"
situations (e.g. field data).

The act of creating a gradual rather
than abrupt change in flow.
Typically used to define allowable
fluctuations below a hydropower
dam.

Aquatic conditions that result from
turbulence that allows water to
absorb nitrogen or oxygen from air
bubbles trapped several feet below
the surface. As these waters rise
back to the surface, they become
supersaturated because pressure
drops. Some of these gases may
become trapped in a fish's blood
vessels and cause injury or death.

A graph describing the
distribution/occurrence of fish over a
range of a specific environmental

variable (e.g. velocity, temperature or
depth).




Hydrograph

In-stream Flow Incremental
Methodology (IFIM)

Koocanusa Reservoir

Kootenay Lake

Limnological (limnology)

Load Following

Microhabitat

Nutrient Dynamics

Xiv

The recorded variations in stream
discharge over time. Useful when
comparing effects and changes in
stream flow and depth between
average natural conditions and
altered stream flows (i.e. from dams
and diversions).

A process that uses river channel
measurements and hydraulic
characteristics to estimate the
amount of available fish habitat
under various river discharges.

Also known as Libby Reservoir or
Lake Koocanusa, located upstream
of Libby Dam.

A natural lake in British Columbia,
which is regulated by Corra Linn
Dam. The Kootenai River,
downstream of Libby Dam enters
Kootenay Lake from the south.

The science of the properties of fresh
water including water chemistry,
density, stratification and physical
effects on living organisms.

Short-term changes in hydropower
operations to respond to subtle shifts
in power demand. Flow fluctuations
caused by load following are usually
less dramatic than power peaking.

Detailed description of where an
animal lives.

The way nutrients are used and
reused, over time and distance, in a
biological system.




Organochlorides

Photoperiod

Power Peaking

Redox Potential

Recruitment

Relative Abundance

Reservoir Drawdown

Scutes

Tributary

Vermiculite

XV

Complex toxic molecule containing
carbon and chlorine that is soluble in
fatty tissues and can cause health
problems.

A measurement of time exposed to
light in a given day or series of days.

Hydropower operations that occur
for short time periods. Typically
more power is generated during the
day than at night, causing changes in
stream flows.

A measurable electric charge (volts)
created when an oxidizing agent
pulls electrons away from a reducing
agent. This action is an important
factor in nutrient cycling in water.

Survival of juveniles until they
become a member of the spawning

population.

A comparison of the number in one

- category to another (e.g. number of

one species to another, male to
female, young to old, etc.). Typically
expressed as a percentage or
proportion.

Removing water from a reservoir and
lowering the surface elevation.

Hard ridges or bony structures along
the back of sturgeons.

A small stream or river, which enters
and increases the volume of the
receiving river, lake, or reservoir.

A mineral mined from the earth
having fire retardant and insulating
properties.




Year class All individuals of a fish population
spawned and hatched in a given year.

xvi




LIST OF SYMBOLS AND ABBREVIATIONS

Act

B.C.
B.A.
B.O.
BPA
BR
cfs
Cl
cm
DFO

FCRPS

FWS
IDFG
in
IRC

KIRC
KRBSC

KTOI
Ib
MELP

mi
MFwWP

m?/s
NMFS
NPPC
PCB

ppm
Program
PSMEFC
rkm

xvii

Endangered Species Act of 1973 (as
amended)

British Columbia

Biological Assessment

Biological Opinion

Bonneville Power Administration
Bureau of Reclamation

cubic feet per second

confidence interval

centimeter

Canada Department of Fisheries and
Oceans

Federal Columbia River Power
System

U.S. Fish and Wildlife Service
Idaho Department of Fish and Game
inch

Integrated Rule Curves

kilogram

Kootenai Integrated Rule Curves
kilometer

Kootenai River Basin Steering
Committee

Kootenai Tribe of Idaho

pound

British Columbia Ministry of
Environment, Lands and Parks
mile

Montana Department of Fish,
Wildlife, and Parks

cubic meters per second

National Marine Fisheries Service
Northwest Power Planning Council
polychlorinated biphenyl

parts per million

Columbia River Basin Fish and
Wildlife Program

Pacific States Marine Fisheries
Commission

river-kilometer




rm river-mile

Service U.S. Fish and Wildlife Service
U.S. United States

USACE U.S. Army Corps of Engineers

xviii




PART 1 - INTRODUCTION

A. Overview

On September 6, 1994, the U.S. Fish and Wildlife Service listed the Kootenai
River population of white sturgeon as an endangered species (59 FR 45989) under
the authority of the Endangered Species Act of 1973, as amended.

The Kootenai River population is one of several land-locked populations of white
sturgeon found in the Pacific Northwest. Although officially termed and listed as
the “Kootenai River population of white sturgeon”, this white sturgeon population
inhabits and migrates freely in the Kootenai River from Kootenai Falls in
Montana downstream into Kootenay Lake, British Columbia, Canada (Figure 1).

The Endangered Species Act specifies that recovery plans should, to the
maximum extent practicable, give priority to those listed species most likely to
benefit from recovery actions. The recovery priority for the Kootenai River
population of white sturgeon is 3C indicating that: 1) taxonomically, it is a
"distinct population segment" of a species; 2) it is subject to a high degree of
threat; 3) the recovery potential is high; and 4) the degree of potential for conflict
with construction or other development projects is high.

B. General Description

White sturgeon (Acipenser transmontanus) occur along the Pacific coast from the
Aleutian Islands to central California. In unimpounded river systems, the species
migrates between the sea and fresh water, and reproduces in at least three large
river systems: the Sacramento-San Joaquin River in California, the Columbia
River basin in the Pacific Northwest, and the Fraser River system in British
Columbia. The Kootenai River population of white sturgeon is one of 18 land-
locked populations of white sturgeon found in the Pacific Northwest. Their
distribution extends from Kootenai Falls, Montana, located 50 river-kilometers
[rkm] (31 river-miles [rm]) below Libby Dam, downstream through Kootenay
Lake to Corra Linn Dam on the lower West Arm of Kootenay Lake, British
Columbia.
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Figure 1. Map of the Kootenai River Basin.
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Kootenai Falls may represent an impassible natural barrier to the upstream
migration of white sturgeon although anecdotal evidence suggests the historic
presence of white sturgeon upstream from Kootenai Falls in Montana and British
Columbia. A natural barrier at Bonnington Falls downstream of Kootenay Lake
has isolated the Kootenai River white sturgeon from other white sturgeon
populations in the Columbia River basin since the last glacial age, approximately
10,000 years ago (Northcote 1973).

White sturgeon are included in the family Acipenseridae, which consists of 4
genera and 24 species of sturgeon. Eight species of sturgeon occur in North
America with white sturgeon being one of five species in the genus Acipenser.
White sturgeon were first described by Richardson in 1863 from a single
specimen collected in the Columbia River near Fort Vancouver, Washington
(Scott and Crossman 1973). White sturgeon are distinguished from other
Acipenser by the specific arrangement and number of scutes (bony plates) along
the body (Scott and Crossman 1973). The largest white sturgeon on record,
weighing approximately 682 kilograms (1,500 pounds), was taken from the Snake
River near Weiser, Idaho in 1898 (Simpson and Wallace 1982). Scott and
Crossman (1973) describe a white sturgeon reported to weigh over 818 kilograms
(1,800 pounds) from the Fraser River near Vancouver, British Columbia, date
unknown. Individuals in landlocked populations tend to be smaller. The largest
white sturgeon reported from the Kootenai River basin is a 159 kilograms (350
pounds) individual estimated at 85 to 90 years of age captured in Kootenay Lake
during September 1995 (Lindsay 1995). White sturgeon are generally long-lived,
with females living from 34 to 70 years (PSMFC 1992).

The size or age at first maturity for white sturgeon in the wild is quite variable
(PSMFC 1992). In the Kootenai River system, females have been documented to
mature as early as age 22 and males at age 16 (Paragamian et al. 1997). Only a
portion of adult white sturgeon are reproductive or spawn each year, with the
spawning frequency for females estimated at 2 to 11 years (PSMFC 1992).
Spawning occurs when the physical environment permits egg development and
cues ovulation. White sturgeon are broadcast spawners, releasing their eggs and
sperm in fast water. Based upon recent studies, Kootenai River white sturgeon
spawn during the period of historical peak flows from May through July




(Apperson and Anders 1991; Marcuson 1994). Spawning at peak flows with high
water velocities disperses and prevents clumping of the adhesive eggs. Following
fertilization, eggs adhere to the river substrate and hatch after a relatively brief
incubation period of 8 to 15 days, depending on water temperature (Brannon et al.
1984). Recently hatched yolk-sac larvae swim or drift in the current for a period
of several hours and then settle back into interstitial spaces in the substrate.
Larval white sturgeon require an additional 20 to 30 days to metamorphose into
juveniles with a full complement of fin rays and scutes.

Historically (pre-Libby Dam construction and operation), spawning areas for
white sturgeon were not specifically known. White sturgeon monitoring programs
conducted from 1990 through 1995 revealed that white sturgeon spawned within a
19 river-kilometer (12 river-mile) stretch of the Kootenai River, primarily from
Bonners Ferry downstream to the lower end of Shorty's Island (Figure 2).

White sturgeon in the Kootenai River system and elsewhere are considered
opportunistic feeders. Partridge (1983) found white sturgeon more than 70
centimeters (28 inches) in length feeding on a variety of prey items including
clams, snails, aquatic insects, and fish. Andrusak (MELP, pers. comm., 1993)
noted that kokanee (Oncorhynchus nerka) in Kootenay Lake, prior to a dramatic
population crash beginning in the mid-1970's, were once considered an important
prey item for adult white sturgeon.

Partridge (1983) noted that white sturgeon recruitment was intermittent and
possibly decreasing from the mid-1960's to 1974 when Libby Dam started
operations. This is demonstrated by the absence of white sturgeon year classes in
samples collected in the early 1980's (i.e. 1965 to 1969, 1971, and 1975).
Partridge speculated that the lack of recruitment in certain years was due in part to
(1) the elimination of rearing areas for juveniles through diking of slough and
marsh side-channel habitats; and (2) the increase in chemical pollutants, e.g.
copper and zinc, released in the past from mineral processing facilities, which

may have affected spawning or recruitment success.

Previous estimates of population size suggested that the Kootenai River white
sturgeon population had declined from an estimated 1,194 fish in 1982 (Partridge
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River reach from Bonners Ferry downstream to Shorty's Island where white sturgeon spawning
has been detected in recent years.



1983) to approximately 880 fish by 1990 (Apperson and Anders 1991). More
recently, a refined white sturgeon population analysis using capture information
collected from the Kootenai River and Kootenay Lake over a 4-year period
estimated 1,468 adult fish (95 percent confidence interval: 740 to 2,197) and 87
wild juveniles. Although this revised estimated population is higher than the level
when the white sturgeon was listed in 1994, the unbalanced population structure
and primary factors affecting the listing decision persist.

The population is reproductively mature, with few of the remaining white
sturgeon younger than 25 years old. The Idaho Department of Fish and Game
(IDFG) estimated that 7 percent of female, and 30 percent of male white sturgeon
in the Kootenai River were reproductively mature in any given year (Apperson
1992). Recent monitoring has documented an approximate 1.7:1 male to female
ratio of adult fish (Paragamian et al. 1997).

The youngest white sturgeon collected in surveys since 1972 include
representatives from 13 year classes (Paragamian et al. 1996, 1997). Captured
fish include at least one fish hatched each year from 1972 through 1980; two fish
hatched in1983 year; and at least nine, two, and one fish produced from the 1991,
1992, and 1995 year classes, respectively. Little is known about habitats used by
juvenile white sturgeon in the Kootenai River basin.

Genetic analysis indicates that Kootenai River white sturgeon are a unique stock
and constitute a distinct interbreeding population (Setter and Brannon 1990). The
measure of genetic variation determined for the Kootenai River population is
much lower compared to white sturgeon in the lower Columbia River (Setter and
Brannon 1990). Based on these comparisons, Setter and Brannon (1990)
concluded "...we find adequate evidence to distinguish these fish as a separate
population...." This is consistent with the geographic isolation of the population
since the last glacial age.

C. Aquatic Community

Fish community associates of the Kootenai River white sturgeon include the
burbot (Lofa lota) and several native salmonids: westslope cutthroat trout




(Oncorhynchus clarki lewisi), interior redband and rainbow trout (Oncorhynchus
mykiss gairdneri and O. m. irideus.), bull trout (Salvelinus confluentus), kokanee,
and mountain whitefish (Prosopium williamsoni) (Appendix A).

In general, fish populations have declined in the Kootenai River basin over the
past several decades. Bull trout in the Kootenai River basin are part of the
Columbia River population of bull trout listed as “threatened” in the United States
under the Endangered Species Act on June 10, 1998 (63 FR 31647). Bull trout
are now isolated into five subpopulations in the United States portion of the basin,
with subpopulations generally with relatively low abundance. Kokanee
populations have declined dramatically in the Kootenay Lake system since the
1970's. For example, kokanee runs into north Idaho tributaries of the Kootenai
River numbering tens of thousands of fish as recently as the early 1980's
(Partridge 1983) declined to only three fish in six of their historic spawning
tributaries by 1997 (Sue Ireland, KTOI, pers. comm., 1998). Several factors are
believed to have contributed to the kokanee collapse, primarily a decline in overall
biological productivity due to Libby Dam construction and operations, and
degraded spawning habitat. The introduction of mysid shrimp in Kootenay Lake,
an efficient competitor with kokanee for food, has also contributed (Ashley and
Thompson 1993). Additionally, catch rates of rainbow trout, and standing stock
and growth rates of mountain whitefish in the Kootenai River have declined since
the early 1980's (Paragamian 1994). The burbot population has also declined
during recent decades, as indicated by an ongoing burbot population study in the
Kootenai River and Kootenay Lake. The decline in burbot is not fully understood
but is also thought to be partially due to the changing Kootenai River flow
patterns during the winter burbot spawning period, and reduced biological
productivity. Past overharvest of burbot in the Kootenai River and Kootenay
Lake may also have reduced their population size (Paragamian and Whitman
1997).

D. Reasons for Decline

The significant change to the natural flows in the Kootenai River caused by flow
regulation at Libby Dam is considered to be a primary reason for the Kootenai
River white sturgeon's continuing lack of recruitment and declining numbers.
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Beginning with the partial operation of Libby Dam in 1972 (though not fully
operational until 1974), average spring peak flows in the Kootenai River have
been reduced by more than 50 percent, and winter flows have increased by 300
percent compared to predam values (Figure 3). As a result of original Libby Dam
operations until the initiation of experimental flows in 1992, the natural high
spring flows thought to be required by white sturgeon for reproduction rarely
occurred during the May to July spawning season when suitable temperatufe,
water velocity, and photoperiod conditions would normally exist. In addition,
cessation of periodic flushing flows has allowed fine sediments to build up in the
Kootenai River bottom substrates. This sediment fills the spaces between
riverbed cobbles, reducing fish egg survival, larval and juvenile fish security
cover, and insect production.

Additionally, the elimination of side-channel slough habitats in the Kootenai
River flood plain due to diking and bank stabilization to provide flood protection
for agricultural land; development of Creston Valley Wildlife Management Area
in British Columbia and Kootenai National Wildlife Refuge in Idaho; and lower
Kootenay Lake spring maximum elevations are also a contributing factor to the
white sturgeon decline. Much of the Kootenai River has been channelized and
stabilized from Bonners Ferry downstream to Kootenay Lake resulting in reduced
aquatic habitat diversity, altered flow conditions at potential spawning and nursery
areas, and altered substrates in incubation and rearing habitats necessary for
survival (Partridge 1983, Apperson and Anders, 1991).

As a consequence of altered flow patterns, average water temperatures in the
Kootenai River are typically warmer (by 3 degrees Celsius; 37 degrees Fahrenheit)
during the winter and colder (by 1 - 2 degrees Celsius; 34 - 36 degrees Fahrenheit)
during the summer than prior to impoundment at Libby Dam (Partridge 1983).
However, during large water releases and spills at Libby Dam in the spring, water
temperatures in the Kootenai River may be colder than under normal nonspill
spring flow conditions.

The overall biological productivity of the Kootenai River downstream of Libby
Dam has been altered. Based on limnological studies of Kootenay Lake, Daley et
al. (1981) concluded that the construction and operation of Libby Dam (and
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Duncan Dam, British Columbia) "...has drastically altered the annual hydrograph
and has resulted in modifications to the quality of water now entering the lake by
removing nutrients, by permitting the stripping of nutrients from the water in the
river downstream from Libby Dam, and altering the time at which the nutrients
are supplied to the lake." Potential threats to Kootenai River white sturgeon from
declining biological productivity include decreased prey abundance and food
availability for some life stages of sturgeon downstream of Libby Dam, and
possible reduction in the overall capacity for the Kootenai River and Kootenay
Lake to sustain substantial populations of white sturgeon and other native fishes.
For example, total zooplankton densities in the Kootenai River at Bonners Ferry
(mean fewer than 0.1 organism/liter) are lower than in other rivers of the
northwestern United States (Paragamian 1994).

Poor water quality and excessive nutrients in the upper Kootenai River were
considered to be major problems for the white sturgeon and other native fishes
prior to the construction and operation of Libby Dam. Graham (1981) believed
that poor water quality conditions in the 1950's and 1960's, from industrial and
mine development, most likely affected white sturgeon reproduction and
recruitment prior to 1974. Significant improvements in Kootenai River water
quality were noted by 1977, due in part to waste water control and effluent
recycling measures initiated in the late 1960's. Although fertilizer processing,
sewage, lead-zinc mine, and vermiculite discharges have been eliminated, many
of these pollutants and contaminants persist, primarily bound in sediments.

Apperson (1992) noted detectable levels of aluminum, copper, lead, zinc, and
strontium, along with polychlorinated biphenyls (PCB) and pesticides, in white
sturgeon egg samples from the Kootenai River. However, other than copper,
detectable levels of these compounds, e.g. polychlorinated biphenyls,
organochlorides, and zinc, were lower than levels found in other Columbia River
basin white sturgeon that successfully reproduce. Ultimately, the overall effects
of these pollutants on sturgeon reproduction and survival are unknown. Kootenai
River white sturgeon eggs have been hatched under experimental hatchery
conditions using both Kootenai River water and domestic city water, however the
chronic effects of heavy metals on egg hatching success and the dietary pathways
of larvae and young-of-the-year white sturgeon have not been investigated.
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Georgi (1993) noted that the chronic effects on wild sturgeon spawning in
“chemically polluted" water and rearing over contaminated sediments, in
combination with bioaccumulation of contaminants in the food chain, is possibly
reducing the successful reproduction and early-age recruitment to the Kootenai
River white sturgeon population.

E. Conservation Measures
At present, there are several State, Federal, Tribal, and Canadian programs and

conservation efforts that may help achieve recovery objectives for the Kootenai
River population of white sturgeon. These measures are described below.

1. Kootenai River management activities

The following is a brief summary of the 1991 through 1997 flow releases for
Kootenai River white sturgeon. These flows, considered experimental from 1991
through 1997 and concurrent monitoring of white sturgeon, were intended to
identify some factors limiting successful reproduction of Kootenai River white
sturgeon and help achieve recovery.

1991: In the spring of 1991, the United States Army Corps of Engineers
(USACE) and Bonneville Power Administration managed flows for white
sturgeon at the request of the Idaho Department of Fish and Game.
Approximately 566 cubic meters per second (m’/s) (20,000 cubic feet per second
[cfs]) were released at Libby Dam for a 2 week interval during the spawning
period. The Army Corps of Engineers operations provided flows of above 991
cubic meters per second (35,000 cubic feet per second) at Bonners Ferry for 15
days with water temperatures at 14 degrees Celsius (57 degrees Fahrenheit). A
peak flow of 1,521 cubic meters per second (53,700 cubic feet per second) was
recorded on May 19 at Porthill, Idaho. This was accomplished without storing
additional water in Koocanusa Reservoir because of above normal water
conditions in the Kootenai River basin. The combination of local runoff below
Libby Dam and water released to meet flood control requirements provided the
range of flows (Figure 4). On July 3, 13 white sturgeon eggs were collected
within 100 meters (300 feet) down river from the railroad bridge at Bonners Ferry

11




© < N

snisje) saaibap - ainjesadwa |

2
0

+ 18

Water temperature
at Bonners Ferry

1 }
1 T

Estimated sturgeon
spawning date

NN RN NN NN NN NN
T T T T T e T e e T T T T T T T Ty e T e r T E T T i T r r e T LB RRERRARAREAEREREEREEEA]

Flow releases
at Libby Dam

h

Estimated flow
at Bonners Ferry

\

1600

1400 +

e et e e Lra e il

-+

S 8 8 8

puooas Jad siayaw 21qnd Ul MO|4

400
200
0

12

inr-0¢€

Inr-0c

InF-01

unf-0¢

unr-0¢

unr-0l

Rey-Le

feN-12

AeN-1 1

Aen-1

ldy-12

ldy-L|

ldy-1

Kootenai River estimated flows and water temperature observed during

April through July, 1991.

Figure 4.




(river-kilometer 245, river-mile 153) (Apperson and Anders 1991). No larval
white sturgeon were found in the Kootenai River in 1991. However, four juvenile
white sturgeon aged to the 1991 year class have been found in subsequent
sampling.

1992: The Bonneville Power Administration and the U.S. Army Corps of
Engineers attempted to manage water releases similar to 1991 at the request of the
Idaho Department of Fish and Game. However, because of the poor water year,
water was not released for flood control during the white sturgeon spawning
season (Figure 5). In June 1992, the Bonneville Power Administration was also
requested by BC Hydro (supported by the Governor of Montana’s concern for the
health of the reservoir fishery) and the Army Corps of Engineers to store water in
Koocanusa Reservoir for recreational purposes. As a result, flows dropped from
nearly 566 to 113 cubic meters per second (20,000 to 4,000 cubic feet per second)
in the Kootenai River during the critical white sturgeon spawning period. No
white sturgeon eggs or larvae were found in the Kootenai River (Apperson and
Wakkinen 1993).

1993: In an attempt to develop a regional prelisting recovery strategy for
sturgeon that would form the basis of a conservation agreement between the U.S.
Fish and Wildlife Service and various agencies, the Kootenai White Sturgeon
Technical Committee (Technical Committee) was formed. The Committee
comprised representatives from the U.S. Fish and Wildlife Service; Idaho
Department of Fish and Game; Montana Department of Fish, Wildlife, and Parks;
Kootenai Tribe of Idaho; Army Corps of Engineers; Bonneville Power
Administration; and several other United States and Canadian agencies. Based
upon recommendations by some Technical Committee members, the Fish and
Wildlife Service requested flows of 991 cubic meters per second (35,000 cubic
feet per second) for a 40-day period. The Army Corps of Engineers and
Bonneville Power Administration were unable to implement the request because
of operating constraints of the hydrosystem, but did store 493,413,000 cubic
meters (400,000 acre-feet) of water in Koocanusa Reservoir for white sturgeon
experimental flows. Water released provided 566 cubic meters per second
(20,000 cubic feet per second) at Bonners Ferry from June 2 through June 16
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(Figure 6). Three white sturgeon eggs (one fertilized, one dead, and one
unfertilized) were collected in the Kootenai River near the US 95 Highway bridge
at Bonners Ferry (river-kilometer 245, river-mile 153) when water temperatures
were 12 degrees Celsius (48 degrees Fahrenheit). No larval white sturgeon were
found (Marcuson 1994). To date, no 1993 year class juvenile white sturgeon have
been found.

On July 7, 1993, the U.S. Fish and Wildlife Service proposed to list the Kootenai
River population of white sturgeon as “endangered” under the Endangered
Species Act.

1994: In July 1994, the Fish and Wildlife Service issued a formal Conference
Opinion on the effects of the 1994-1998 Federal Columbia River Power System
(FCRPS), concluding that the proposed operation was not likely to jeopardize the
sturgeon. The action proposed by the Fish and Wildlife Service was in 3 out of 10
years to 1) maintain 425 cubic meters per second (15,000 cubic feet per second) at
Bonners Ferry in May; 2) increase discharge from Libby Dam to provide 566
cubic meters per second (20,000 cubic feet per second) at Bonners Ferry for 35
days during the expected spawning season; 3) ramp down and maintain 312 cubic
meters per second (11,000 cubic feet per second) for 28 days at Bonners Ferry;
and 4) keep flow releases constant during May through July in years when flows
were provided. This action could also benefit listed salmon species in the lower
Columbia River drainage.

During the 1994 runoff period, the Bonneville Power Administration and the
Army Corps of Engineers stored 1,480,000,000 cubic meters (1,200,000 acre-feet)
of water behind Libby Dam as part of a flow augmentation program. This water
was released to stimulate natural spawning of white sturgeon (Figure 7). Flow at
Bonners Ferry was held above 425 cubic meters per second (15,000 cubic feet per
second) during May and was increased to 566 cubic meters per second (20,000
cubic feet per second) on June 1 and maintained for 28 days. Flow was then
decreased over 3 days to 340 cubic meters per second (12,000 cubic feet per
second) by July 2, and held stable over the July 4 weekend at the request of the
State of Montana to benefit recreation. Libby Dam discharge was then ramped
down over 5 days to 113 cubic meters per second (4,000 cubic feet per second) by
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July 11, when the 1,480,000,000 cubic meters (1,200,000 acre-feet) of stored

- water was exhausted. A total of 213 white sturgeon eggs were collected over 19
days beginning May 15 through June 20 near Shorty’s Island (river-kilometers
228.7 - 230.9; river-miles 143 - 144) and between Myrtle and Deep Creeks (river-
kilometer 237.5; river-mile 147) (Kootenai Tribe et al. 1995). No live larval
white sturgeon were found in the wild during 1994, however, one newly emerged
larva was found in a largescale sucker stomach in early June.

The Kootenai River population of white sturgeon was listed as endangered under
the Act on September 6, 1994. In the final rule the Fish and Wildlife Service
stated “that there is no recent evidence of successful spawning and survival past
the egg stage” and “...existing regulations and experimental flow programs have
not been effective in arresting...” the decline of the species.

1995: On December 15, 1994, the Federal Columbia River Power System action
agencies submitted a supplement to the 1994-1998 Biological Assessment (B.A)
to the Fish and Wildlife Service (see previous "1994" discussion). The
supplement to the Biological Assessment addressed future operation of the
Federal Columbia River Power System and potential impacts upon listed species.
Beginning in mid-December, the Fish and Wildlife Service, National Marine
Fisheries Service (NMFS), and the action agencies (the Bonneville Power
Administration, Army Corps of Engineers, and the Bureau of Reclamation [BR])
formally consulted during a series of meetings and information exchanges. The
Fish and Wildlife Service and the action agencies considered how the proposal to
operate the Federal Columbia River Power System as described in the
Supplemental Biological Opinion could avoid jeopardy to the Kootenai River
white sturgeon. To consider all viewpoints, the Fish and Wildlife Service
solicited comment on the January 25, 1995, draft Biological Opinion from
affected State and Tribal management agencies. On March 1, 1995, the Fish and
Wildlife Service issued a final Biological Opinion addressing the effects of
Federal Columbia River Power System operations in 1995 and future years on the
Kootenai River white sturgeon.

The final Biological Opinion described reasonable and prudent alternatives to
regulate flows at Libby Dam for 1995 to 1998. Regulation of flows must be
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consistent with existing treaties and laws, e.g. the International Joint Commission
and the Columbia River Treaty. Operations for 1995 were more limited than
those described for 1996 to 1998 because only four of the five turbines in Libby
Dam were functional.

The 1995 flow augmentation program (Figure 8) was implemented as follows:
Approximately 2,467,000,000 cubic meters (2 million acre-feet) of water were
stored in Koocanusa Reservoir to benefit white sturgeon. Increased flows began
on April 29 to achieve 433 cubic meters per second (15,300 cubic feet per second)
at Bonners Ferry on May 2. Flows ranged from 425 to 482 cubic meters per
second (15,000 to 17,000 cubic feet) until May 15, when Libby Dam discharge
increased to about 566 cubic meters per second (20,000 cubic feet per second) by
May 16, allowing local inflow to vary Bonners Ferry flows while Libby outflow
was held steady. Water temperatures remained below the optimal range for white
sturgeon during most of the flow augmentation period. Bonners Ferry flows
ranged from 765 to 1,076 cubic meters per second (27,000 to 38,000 cubic feet
per second) during this period, which ended June 26. Flows were gradually
decreased to minimum Libby Dam discharge of 113 cubic meters per second
(4,000 cubic feet per second) by July 22; Bonners Ferry flow was 272 cubic
meters per second (9,600 cubic feet per second). Flows were again increased on
July 29, reaching about 437 cubic meters per second (16,000 cubic feet per
second) by August 1, primarily to benefit salmon downstream in the Columbia
River. On August 10, Kootenai River flows at Bonners Ferry reached 453 cubic
meters per second (16,600 cubic feet), with very low local inflows. This second
peak during the normally warm summer months departs from the natural
hydrograph and can cause stranding of aquatic insects and fish eggs and larvae.
Similar to 1994, 163 white sturgeon eggs were recovered only near Shorty’s
Island at approximately 12 river-kilometer (7.5 river-mile), downstream of
Bonners Ferry, and were not recovered in the river near Bonners Ferry (Anders
and Westerhof 1996). Most of the fertilized eggs were less than 60 hours old and
no larvae or juvenile white sturgeon from the 1995 year class have been found
through March 1996.
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1996: Temperatures in the Kootenai River at Bonners Ferry reached an early
though brief level of nearly 8 degrees Celsius (46 degrees Fahrenheit) in mid-
April, and Libby Dam discharges were increased from base levels to about 650
cubic meters per second (23,000 cubic feet per second) by April 13. This level
was held until about April 25, and lowland runoff complemented it, reaching
peaks at Bonners Ferry of about 1,200 cubic meters per second (42,000 cubic feet
per second) and 1,350 cubic meters per second (48,000 cubic feet per second)
during that time (Figure 9). Lowland runoff tailed off while Libby discharge was
dropped to a level of 263 cubic meters per second (9,300 cubic feet per second) by
about May 1. In mid-May, lowland runoff again increased, and Libby discharges
also increased in response to increasing inflows from higher elevations. A series
of peaks as high as 1,400 cubic meters per second (49,500 cubic feet per second)
occurred by early June at Bonners Ferry as water temperatures there exceeded 7
degrees Celsius (44 degrees Fahrenheit) and dam discharges were increased to
stimulate sturgeon migration and spawning. Water temperatures reached 8
degrees Celsius (46 degrees Fahrenheit) by the end of May, and 9 degrees Celsius
(48 degrees Fahrenheit) by early June. Local runoff declined starting in early
June, and by the end of June was only about 300 cubic meters per second (10,600
cubic feet per second). By mid-July it was well under 100 cubic meters per
second (3,500 cubic feet per second). Libby discharges were gradually dropped,
but with peaks added above 700 cubic meters per second (24,700 cubic feet per
second) in early and mid-July to further stimulate sturgeon reproductive activity,
coinciding with temperatures of 12 degrees Celsius (54 degrees Fahrenheit), and
14 degrees Celsius (58 degrees Fahrenheit) respectively. In 1996, a total of 349
eggs were collected between June 8 and June 30. No white sturgeon larvae were
collected in 1996.

1997: The Kootenai River at Bonners Ferry rose above 1,414 cubic meters per
second (50,000 cubic feet per second) during 1997. Exceptionally heavy
precipitation and 130 percent greater than average snow pack in the drainage
raised flows at Bonners Ferry to over 1,526 cubic meters per second (54,000 cubic
feet per second) during April and May (Figure 10). The peak flow for 1997
reached 1,547 cubic meters per second (54,600 cubic feet per second) on May 14.
Most of the flow in April and May was local inflow. As a consequence, water
management at Libby Dam was primarily for flood control at Bonners Ferry and
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the Kootenai River valley. Discharge from Libby Dam was held to only 162 to
354 cubic meters per second (5,700 to 12,500 cubic feet per second) for the entire
month of April. Despite these efforts, near flood conditions still prevailed in the
lower portion of the drainage because of the volume of local inflow. Test flows
were initiated on June 5; flows reached 1,320 cubic meters per second (46,600
cubic feet per second) on June 6. Temperature rose from about 9.1 degrees
Celsius (48 degrees Fahrenheit) on June 4 to 10.1 degrees Celsius (50.2 degrees
Fahrenheit) on June 6. The first test ended when flows at Bonners Ferry were
reduced slightly to 1,220 cubic meters per second (43,000 cubic feet per second)
by June 10 and then increased with augmented flows from Libby Dam to produce
1,270 cubic meters per second (44,700 cubic feet per second) by June 12 at
Bonners Ferry, which was the beginning of the second test. Temperature during
the second flow test increased from 10.1 degrees Celsius (50.2 degrees
Fahrenheit) to 11.4 degrees Celsius (52.5 degrees Fahrenheit) on June 12.
Following ramp down on June 13, the temperature increased to 12.3 degrees
Celsius (54.1 degrees Fahrenheit) for 3 days. Flows were gradually ramped down
after the second test and were as low as 357 cubic meters per second (12,6000
cubic feet per second) by the end of July. A total of 75 eggs were collected
between June 5 and June 24. One larval white sturgeon was collected in the
Kootenai River near Myrtle Creek at river-kilometer 236 ( river-mile 145).

2. Columbia River Basin Fish and Wildlife Program

The Northwest Power Act of 1980 authorized the States of Idaho, Montana,
Oregon, and Washington to create a policy-making and planning body for
electrical power and the Columbia River basin’s fish and wildlife resources
(Northwest Power Planning Council 1987). The Northwest Power Planning
Council (NPPC) was created in 1980 to develop the Columbia River Basin Fish
and Wildlife Program (Program). The Program was intended to protect, mitigate,
and enhance fish and wildlife resources affected by hydroelectric development in
the Columbia River basin in the United States. In 1987 and 1994, the Program
was amended to address several issues of concern in the Kootenai River drainage
(NPPC 1987, 1994). The Bonneville Power Administration, the Army Corps of
Engineers, the Bureau of Reclamation, and the Federal Energy Regulatory
Commission are the Federal agencies responsible for implementing the Program.

24




The 1987 Program directed the Bonneville Power Administration to fund the
following efforts related to the Kootenai River system:

1)

2)

3)

L)

3)

6)

Evaluate the effect of Libby Dam operations on reproduction and
rearing of white sturgeon in the Kootenai River. Section
903(b)(1)C.

Develop operating procedures for Libby Dam to ensure that
sufficient flows are provided to protect resident fish in the
Kootenai River and Lake Koocanusa. Section 903(a)(5). Consult
with the State of Montana if a conflict occurs between meeting
minimum flows in Section 903(a)(5) and maintaining reservoir
levels required by Section 903(b)(1).

Determine the impact of development and operation of the
hydropower system on white sturgeon in the Columbia River basin.
Section 903(e)(1).

Increase the number of rainbow trout, burbot (ling), and white
sturgeon in the Kootenai River. Section 903(e)(7).

Design, construct, operate, and maintain a low-capital white
sturgeon hatchery on the Kootenai Indian Reservation. Explore
alternative ways to make effective use of the hatchery yéa.r-round.
Section 903(g)(1)(H).

Survey the Kootenai River downstream of Bonners Ferry to the
United States/Canada border to evaluate the effectiveness of the
hatchery and assess the impacts of water fluctuations caused by
Libby Dam on hatchery outplanting of white sturgeon in the Idaho
portion of the Kootenai River. Section 903(G)(1)G.

The 1994 Program amendments called for the Bonneville Power Administration
to continue to fund several of the 1987 measures for the Kootenai River drainage

described above, and added several additional measures including:
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1) Develop operating procedures for Libby Dam to ensure that
sufficient flows are provided to protect resident fish. Section
10.3(B)(1).

2) Implement the Integrated Rule Curves (IRCs) for Koocanusa
Reservoir; refine integrated rule curves to limit Koocanusa
Reservoir drawdown to protect resident fish; and review State and
Tribal recommendations on the biological effectiveness of the
Integrated Rule Curves. Section’s 10.3(B)(2,3,4).

3) Fund studies to evaluate the effect of Libby Dam operations on
resident fish. Section 10.3(B)(5).

4) Design, construct, operate, and maintain mitigation projects in the
Kootenai River system and Koocanusa Reservoir to supplement
natural propagation of fish. Section 10.3(B)(11).

5) Operate and maintain a low-capital white sturgeon hatchery by the
Kootenai Tribe of Idaho (KTOI). Section 10.4(B)(1).

6) Release water from Libby Dam to augment river discharge during
the May through July sturgeon spawning period. Section
10.4(B)(3).

7 Restore white sturgeon and burbot populations in the Kootenai

River. Section 10.6(C)(1).

3. Kootenai River white sturgeon research and monitoring

Research on white sturgeon in the Kootenai River basin by the Idaho Department
of Fish and Game began in 1978 and continued through 1982. Study results
indicated that white sturgeon recruitment began to decline in the mid 1960's, and
that the general lack of recruitment was most pronounced after the construction of
Libby Dam in 1972. White sturgeon research and monitoring in the Kootenai
River basin resumed in 1988 based on the Northwest Power Planning Council’s
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1987 Fish and Wildlife Program (described in 2 above). These studies are funded
by the Bonneville Power Administration in an effort to identify environmental
factors limiting the white sturgeon population, and to recommend appropriate
conservation and management actions to restore the wild white sturgeon
population. The research and monitoring program has expanded in recent years
with Bonneville Power Administration funding additional monitoring efforts by
Montana Department of Fish, Wildlife, and Parks; Kootenai Tribe of Idaho; and
British Columbia Ministry of Environment, Lands, and Parks, in addition to
efforts by Idaho Department of Fish and Game. Much of the information
generated from these studies was used by the Fish and Wildlife Service in the
original listing determination and by the recovery team in developing this final
recovery plan.

4. Kootenai Tribe of Idaho White Sturgeon Hatchery

The Kootenai Tribe of Idaho white sturgeon hatchery began as an experimental
program in 1990 in response to questions concerning water quality, white
sturgeon gamete viability, and feasibility of aquaculture as a component in
recovery. Culture efforts first documented successful egg fertilization, incubation,
egg viability, and juvenile white sturgeon survival (Apperson and Anders 1991).
In 1991, 1992, 1993, and 1995, progeny from wild adult white sturgeon were
successfully hatched and reared in the hatchery. The release of 305 hatchery
reared age-1 and age-2 fish in 1992 and 1994 provided the first habitat use,
movement, survival, and growth information for juvenile white sturgeon in the
Kootenai River system. Subsequent monitoring results indicate that survival of
these released fish is high and growth normal. In April and October 1997, 2,283
juvenile white sturgeon from the 1995 year class were released into the Kootenai
River. Target release numbers for the conservation aquaculture program will be
adjusted as more information on survival of hatchery reared juveniles becomes

available.

5. Kootenai River Aquatic Investigations

Several studies authorized for the Kootenai River under the Program (as
summarized in Conservation Measure #2) have been initiated or completed since
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1983. These studies include:

Burbot and Rainbow Trout and Fisheries Inventory: 1daho Department of Fish
and Game began the study in 1993 with the objectives to (1) identify factors that
are limiting populations of burbot, rainbow trout, and other fish populations
within the Kootenai River drainage in Idaho and British Columbia, and
recommend management alternatives to restore the fishery to sustainable levels;
and (2) determine if the burbot population is being limited by reproductive
success, survival, and/or the recruitment of young burbot. Mitochondrial DNA
analysis has indicated there may be two or more stocks of burbot in the Kootenai
River basin (Paragamian et al. in press). Haplotypes from burbot collected from
the Idaho and British Columbia reach of the Kootenai River were significantly
different from burbot captured from two other locations within the Kootenai
River drainage in Montana. A Kootenai River burbot recovery committee was
formed during the spring of 1998 to devise methods and programs to restore this
population.

Kootenai River Sediment and Water Quality Investigation: In 1995, the Kootenai
Tribe of Idaho completed a 15-month investigation to determine if heavy metal
pollutants from past mining, fertilizer production, and industrial and agricultural
uses were present in the Kootenai River water column and river bed sediments.
Eight sites were sampled monthly from Eureka, Montana downstream to Porthill,
Idaho. Water and sediment samples were analyzed for arsenic, copper, lead,
chromium, zinc, iron, mercury, selenium, and manganese. Analytical results from
the water samples indicated the following pollutants violate Environmental
Protection Agency aquatic criteria at several sites: mercury, lead, and selenium.
Arsenic, copper, and lead were also found in river sediments. Preliminary study
results concluded that at various sites, the river bottom is moderately polluted.
The study has been funded for an additional 5 years to continue investigations of
the biological, chemical, and limnological characteristics of the Kootenai River.

Kootenai River Ecosystem and Fishery Improvement Study: Beginning in 1995,
the Kootenai Tribe of Idaho was contracted by Bonneville Power Administration
to describe the existing biological community and nutrient availability in the
Kootenai River. The study results will include an evaluation on the possible
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effects of Libby Dam operations on the biotic community and water quality, as
well as remedies for any problems identified.

Ecosystem Metabolism and Nutrient Dynamics: In 1996, Idaho State University
completed a comprehensive nutrient study funded by the Bonneville Power
Administration for the Kootenai River in relation to flow enhancement. Study
results revealed that Lake Koocanusa retained approximately 63 percent of its
total phosphorus and 25 percent of its total nitrogen loading. Thus, the reservoir
acts as a nutrient sink and the river downstream is nutrient deprived. Lake
Koocanusa does not appear to chemically stratify. Thus, selective withdrawal
from areas of nutrient concentrations is not currently possible. An energy budget
developed for the river basin indicated that during most sampling periods, the
river was dependent upon sources of energy other than that supplied directly by
within-reach autotrophic productivity. Further analysis indicated that
macroinvertebrates were not energy (food) limited.

Instream Flow Incremental Methodology study: A study to determine white
sturgeon habitat availability in the Kootenai River downstream of Libby Dam
under various flow regimes is being conducted by the Montana Department of
Fish, Wildlife, and Parks. Microhabitat investigations will be completed during
1998. Model analyses have begun and results specific to white sturgeon and
associated prey organisms will be available in 1999.

Kootenai Basin Trout Genetic Analysis: Recent genetic analysis of trout species
inhabiting the Kootenai River drainage indicates that interior redband trout,
westslope cutthroat, and bull trout were native species in portions of the Kootenai
drainage prior to development (Huston 1995). Interior redband trout still exist in
the drainage, and are genetically distinct from Gerrard rainbow trout native to
Kootenay Lake. Prior to Huston's genetic assessment, it was believed that interior
redband were native only in areas downstream of Kootenai Falls (Sage et al. 1992;
Behnke 1992). Populations of genetically pure redband trout were located in the
Yaak River drainage and upstream of Kootenai Falls. Additional sampling is
presently underway to establish the range of interior redband trout in the Kootenai
River drainage upstream of Kootenai Falls.
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6. Kootenay Lake Fertilization Experiments

The British Columbia Ministry of Environment, Lands, and Parks and BC Hydro
are currently fertilizing the North Arm of Kootenay Lake to increase biological
productivity and restore native fish populations (Ashley and Thompson 1993).
This program was initiated in 1992 in response to a long-term decline in the
kokanee population, especially stocks from the North Arm of Kootenay Lake.
These declines raised concerns for the future of the Kootenay Lake sport fishery,
dominated by the Gerrard rainbow trout. Conversely, increasing overall biological
productivity in Kootenay Lake should benefit white sturgeon by increasing a
potential prey base.

The project involves releasing liquid fertilizer into a 16-kilometer (10-mile) zone
of the North Arm of Kootenay Lake once per week from late April through early
September. The fertilizer formulation is a blend of ammonium polyphosphate
(10-34-0) and urea-ammonium nitrate (28-0-0). Approximately 317 tons of 10-
34-0 and 581 tons of 28-0-0 are released each year during the application period,
which is the equivalent of 70 percent of preimpoundment (1949) loading levels.
As of early 1997, physical limnology parameters such as temperature, dissolved
oxygen, pH, Redox potential, and water clarity have not changed significantly.
However, total phosphorus concentrations have increased to preimpoundment
levels, which is the target for the fertilizer loadings. Additionally, algal biomass
levels in the fertilized area have increased similarly. Both mysid shrimp and
kokanee abundance have increased. To date, the number of kokanee spawners in
two tributaries of the North Arm (Meadow Creek and Lardeau River) have ranged
from a low of 300,000 in 1991 to 1.5 million in 1997.

7. Harvest Regulations

There is no legal fishing for white sturgeon within the Kootenai River drainage in
either the United States or Canada (Table 1).
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Table 1. Summary of historical harvest regulations for white sturgeon within the
Kootenai River drainage in the United States and Canada.

Year Idaho Montana British Columbia

1944 | two in possession; no
yearly limit; no

commercial harvest

1948 one setline; one in
possession

1949 one setline; one in
possession; 76
centimeters minimum
size

1952 setlines permitted; one
per day; 92 centimeters
minimum size

1955 one setline; one in
possession; 102
centimeters minimum

size

1957 | one setline; two per year; | setlines permitted for
102 centimeters burbot only
minimum size

1960 one setline; two per year;
one in possession; 92 -
183 centimeters length
restriction

1968 setline permitted for
sturgeon February 15
through June 30
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Year Idaho Montana British Columbia
1973 six setlines with six
hooks/ line, season Feb
15 to June 30; two per
year; 102 - 183
centimeters in length
1975 no setlines permitted;
two per year; 102 - 183
centimeters length
restriction
1978 100 centimeters
minimum size
1979 | two per year; one in all fishing prohibited
possession; 92 - 183
centimeters length
restriction; permit
required
1981 one per year; 100
centimeter minimum size
1982 sturgeon declared a sport
fish
1983 setlines prohibited; July
1 to December 31; one
per year; 92 - 183
centimeters length
restriction
1984 catch and release only;
open all year
1989 setlines prohibited
1990 catch and release only
1994 fishing prohibited fishing prohibited
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8. Libby Reservoir Modeling

A computer model was developed by the Montana Department of Fish, Wildlife,
and Parks to assess the effects of Libby Dam operations on the biota in Koocanusa
Reservoir (Marotz et al. 1996). The model design was based on empirical data
(field collections) from 1982 to 1995. Model components representing the
physical environment and biological trophic levels were calibrated separately to
assure reliable output. Model studies were used to develop Integrated Rule
Curves (IRC) for Libby Dam operation. The Integrated Rule Curves contain
variable reservoir drawdown and refill targets dependent on monthly inflow
forecasts. Reservoir elevations and dam discharges resulting from the Integrated
Rule Curves are designed to balance the many demands on Kootenai River
drainage waters (including sturgeon recovery measures) with fisheries in the
headwaters and salmon recovery actions in the lower Columbia River system,
power production, and flood control. One aspect of the Integrated Rule Curves
concept contains "tiered" water releases to simulate a natural spring runoff event
to aid white sturgeon spawning and rearing. The amount of flow augmentation is
proportional to water availability (drought to flood) in a given year. Water stored
for later release improves annual reservoir refill probability.

9, Kootenai River Model

In 1997, through a series of workshops, an Adaptive Environmental Assessment
(AEA) model for the Kootenai River was developed as part of an adaptive
management process to examine the potential benefits and impacts of alternate
flow regimes from Libby Dam on white sturgeon recruitment and other resources
in the system. The main objective for developing the model was to provide a tool
that would aid in design of an experimental management program to define
management measures that would benefit white sturgeon juvenile recruitment.
The discussions and data synthesis required to develop the model, and the model
simulations were used to eliminate unlikely hypotheses for sturgeon recruitment
decline and to eliminate policies that provided unacceptable outcomes for other
resources in the system. The model consists of three main components: 1) a
hydrology submodel that uses historic inflows into Libby Reservoir and
tributaries, and a reservoir operation simulation (for Libby, Duncan, and Corra
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Linn dams) to allow users to develop realistic discharge scenarios; 2) an aquatic
production submodel that simulates turbidity, nutrient dynamics, and
macroinvertebrate production in the Kootenai River; and 3) a fisheries submodel
that simulates the effects of various habitat impacts related to dam operations and
other watershed changes (e.g. declining nutrient loading, flood plain development)
on population dynamics of white sturgeon, kokanee, burbot, rainbow and redband
trout, squawfish, and other species. The model simulations summarize the
tradeoffs between power economics, flood protection, and fisheries benefits, as
well as tradeoffs among species associated with different flow regimes.

F. Strategy for Recovery

Recovery of Kootenai River white sturgeon is contingent upon reestablishing
natural recruitment, minimizing additional loss of genetic variability to the
population, and successfully mitigating biological and physical habitat changes
caused by human development within the Kootenai River basin and the
construction and operation of Libby Dam. This recovery plan proposes
conservation actions to benefit white sturgeon within the entire Kootenai River
watershed in the United States and Canada. However, the Endangered Species
Act does not impose any restrictions or commitments on Canada. This recovery
plan describes a strategy for improving coordination and cooperation between the
United States and Canada on the operation of Libby Dam with the operation of
other hydroelectric facilities within the Kootenai River basin and elsewhere in the
Canadian portion of the Columbia River basin. If required for recovery, a United
States - Canada binational agreement could be entered into to aid Kootenai River
white sturgeon recovery, as occurred for the endangered whooping crane.

Implementation or scheduling of tasks is also based on a priority system. Priority
1 tasks are those actions that must be taken to prevent extinction or to prevent the
species from declining irreversibly in the foreseeable future. Priority 2 tasks are
those actions that must be taken to prevent a significant decline in species
population and habitat quality, or some other significant negative impact short of
extinction. Priority 3 tasks are all other actions necessary to provide for full
recovery of the species. Proposed actions for native fishes have not been assigned
a priority number. However, information from these actions will be useful to
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evaluate how resident fish are affected by conservation actions proposed for
Kootenai River white sturgeon.

Actions (or tasks) that will have the highest priority for implementation include:

Restore natural recruitment to the Kootenai River white sturgeon
population (Priority 1).

Recovery will require that suitable Kootenai River ecosystem functions,
including augmented seasonal Kootenai River flows, are restored to ensure
habitat conditions necessary for successful white sturgeon reproduction
and recruitment, i.e. survival of juveniles during their first year of life and
beyond. The first stated purpose of the Endangered Species Act is, . ..
to provide a means whereby the ecosystems upon which endangered
species and threatened species depend may be conserved.” The continued
preservation of the sturgeon solely through artificial propagation would
not be considered recovery.

Use conservation aquaculture to prevent the extinction of Kootenai
River white sturgeon (Priority 1).

One recovery objective for the Kootenai River white sturgeon population
is to prevent extinction by developing and implementing, for at least the
next 10 years, a conservation aquaculture program, i.e. hatchery
propagation. A conservation aquaculture program will include protocols
on broodstock collection, gene pool preservation, broodstock mating
criteria, juvenile rearing, fish health, and stocking.

Monitor the survival and recovery of the Kootenai River white
sturgeon and its ecosystem (Priority 1, 2, and 3).

Concurrent with efforts to restore natural recruitment and prevent the
extinction of the Kootenai River white sturgeon, further research and
monitoring are necessary on life history and habitat requirements of white
sturgeon and other aquatic species within the Kootenai River ecosystem.
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This information is essential to understand the population dynamics of
other fish species and allow resource managers to evaluate the
effectiveness of conservation measures in meeting recovery goals.

Update and revise recovery plan criteria and objectives (Priority 2).
The Recovery Plan for the White Sturgeon: Kootenai River Population

will be updated and revised as additional information becomes available,
recovery tasks are accomplished, and as environmental conditions change.
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PART II - RECOVERY

A. Recovery Objectives

The short-term recovery objectives of this recovery plan (Plan) are to a)
reestablish natural recruitment to the Kootenai River population of white sturgeon
and b) prevent extinction through conservation aquaculture. Proposed recovery
actions include providing additional Kootenai River flows to reestablish natural
recruitment and using conservation aquaculture, i.e. hatchery propagation, to
prevent extinction. Due to uncertainties in egg-through-yearling survival for wild
white sturgeon and the general lack of recruitment since the mid-1960's,
conservation aquaculture should be used to rear juvenile white sturgeon for
release into the Kootenai River, and possibly Kootenay Lake, in each of the next
10 years. The Kootenai River white sturgeon population could be considered for
downlisting to threatened status in approximately 10 years if downlisting criteria
described in section B. Recovery Criteria below are achieved.

The long-term objectives are to provide suitable habitat conditions and restore an
appropriate age structure and effective population size to ensure a self-sustaining
Kootenai River population of white sturgeon.

Recovery actions proposed in this final Plan are intended to balance white
sturgeon recovery with requirements for other fish species and recreational
fisheries (Executive Order 12962 of June 7, 1995) within the Kootenai River
drainage. In all but the most extreme low water years, the Plan should
complement conservation measures designed by the National Marine Fisheries
Service to meet Snake River chinook and sockeye salmon recovery objectives
downstream in the Columbia River.

B. Recovery Criteria

Criteria for reclassification or downlisting to threatened status for Kootenai River
white sturgeon include:
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Natural production of white sturgeon occurs in at least 3 different years of
a 10-year period. A naturally produced year class is demonstrated through
detection by standard recapture methods of at least 20 juveniles from that
class reaching more than 1 year of age, and;

The estimated white sturgeon population is stable or increasing and
juveniles reared through a conservation aquaculture program are available
to be added to the wild population each year for a 10-year period. For this
purpose, a year class will be represented by the equivalent of 1,000 one-
year old fish from each of 6 to 12 families, i.e. 3 to 6 female parents. Each
of these year classes must be large enough to produce 24 to 120 white
sturgeon surviving to sexual maturity. Over the next 10 years, the number
of hatchery reared juvenile fish released annually will be adjusted
depending upon the mortality rate of previously released fish and the level
of natural production detected. Additionally, if measures to restore natural
recruitment are successful, the conservation aquaculture program may be
modified. Conversely, the Fish and Wildlife Service may recommend that
the conservation aquaculture program be extended beyond 10 years if
adequate natural recruitment to support full protection of the existing
Kootenai River white sturgeon gene pool is not clearly demonstrated, and;

A long-term Kootenai River Flow Strategy is developed in consultation of
interested State, Federal, and Canadian agencies and the Kootenai Tribe at
the end of the 10-year period based on results of ongoing conservation
actions, habitat research, and fish productivity studies. This strategy
should describe the environmental conditions that resulted in natural
production, i.e. recruitment (as described in criterion No. 1), with
empbhasis on those conditions necessary to repeatedly produce recruits in
future years.

Recovery or delisting will be based on providing suitable habitat conditions and

restoring an effective population size and age structure capable of establishing a

self-sustaining Kootenai River population of white sturgeon. Specific delisting

recovery criteria will be developed as new population status, life history,

biological productivity, and flow augmentation monitoring information is
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collected. However, it will be approximately 25 years following approval of this
recovery plan before delisting of the white sturgeon population can be considered.
Twenty-five years is the approximate period for female white sturgeon added to
the population during the next 10 years to reach maturity and reproduce to
complete a new generation or spawning cycle.

Actions Needed to Initiate Recovery:

0 Identify and restore white sturgeon habitats necessary to sustain white
sturgeon reproduction (spawning and early age recruitment) and rearing
while minimizing impacts on other uses of Kootenai River basin waters,
e.g. recreational facilities and the resident fishery in Koocanusa Reservoir,
Kootenay Lake, and Kootenai River.

0 Develop and implement a conservation aquaculture program to prevent the
extinction of Kootenai River white sturgeon. The conservation
aquaculture program will include protocols on broodstock collection, gene
pool preservation, propagation, juvenile rearing, fish health, and
preservation stocking.

o Work within operational guidelines for Libby Dam based upon Kootenai
Integrated Rule Curves (KIRC) to balance white sturgeon recovery with
requirements for other fish species and recreational fisheries within the
Kootenai River drainage, and VARQ to ensure that more water is available
for white sturgeon, salmon, and all species in lower water years.

0 Continue research and monitoring programs on life history, habitat
requirements for all life stages, population status, and trends of the
Kootenai River white sturgeon.

0 Protect Kootenai River white sturgeon and their habitats using available
regulatory mechanisms, including section 7 and 10 of the Endangered
Species Act, section 404 of the Clean Water Act, and the Canadian
Fisheries Act.
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0 Evaluate how changes in biological productivity in the Kootenai River
basin affect white sturgeon and their habitats.

0 Evaluate the effects of contaminants and possible additional biological
threats, i.e. predation, on Kootenai River white sturgeon and their habitats.

o Increase public awareness of the need to protect and recover the Kootenai
River white sturgeon.

0 Balance white sturgeon recovery measures with requirements for other
aquatic species and recreational fisheries within the Kootenai River
drainage.

0 Secure funding for implementation of recovery tasks.

Recovery of the Kootenai River population of white sturgeon will require
improved coordination between United States and Canadian governmental and
nongovernmental organizations. In this Plan, the Fish and Wildlife Service
acknowledges numerous programs underway through local, State, Tribal, Federal,
and Canadian entities to address Kootenai River basin issues. Improved
interagency coordination will ensure that these, and future programs, are
compatible with recovery objectives proposed for the Kootenai River white
sturgeon. Additionally, a United States - Canada binational agreement could be
entered into to aid Kootenai River white sturgeon recovery efforts, as occurred for
the endangered whooping crane.

The Fish and Wildlife Service will use the results of ongoing research and
monitoring to update and revise the plan as needed.

C. Recovery Measures Narrative

Figure 11 outlines the proposed Kootenai River white sturgeon recovery
measures. Recovery tasks 11, 21, 22, 23, 24, 25, 26, 32, 41, and 42, described as
follows, are short-term recovery measures essential to prevent extinction of
Kootenai River white sturgeon.
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87

to the Kootenai River white sturgeon population.

1. Restore natural recruitment using flow augmentation | |

111.

Conduct public rewew of and approve new operational guidelines for
Libby Dam. Priority #1

112.

iimplement new operational guidelines to provide
annual flow reglmes to ben it white sturgeon in
€ Koo Mty #t———

113.

Coordinate Libby Dam flow releases during April through August to
achieve a suitable range of water temperatures and discharge
volume for successful white sturgeon recruitment. Priority #1.

11. Adopt "adaptive” operational guidelines
for Libby Dam.

114,

Investigate storing water in Koocanusa Reservoir prior to spring runoff
to achieve white sturgeon flow targets, Priority #1.

115,

Conduct agency coordination for implementing white sturgeon flow
augmentation program. Priority #1.

116.

Kootenai Lake level evaluations. Priority #1.

117.

Evaluate alternatives to increase peak Kootenai River flows.
Priority #1

118.

Use existing authorities to conserve and restore Kootenai River white
sturgeon. Priority #1.

121.

Monitor potential residential or agricultural flooding, levee erosion,
pumping and groundwater seepage resulting from flow augmentation
and winter hydro peaking. Priority #1.

122,

Identify opportunities to restore naturat floodplain functions along the
Kootenai River. Priority #1.

|_{ 12. Monitor effects of annual flow augmentation on
Kootenai River levees and adjacent lands.

123.

Develop public information program to explain USACE past and current
flood control program. Priority #1

. Monitor effects of flow augmentation on Kootenai River levees and

Kootenai Lake in British Columnbia. Priority #1.

125,

Assess condition of white sturgeon spawning and incubation habitat
quality, and potential substrate improvement measures. Priority #1.

Figure 11. Flow chart summarizing Kootenai River white sturgeon recovery measures.
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2. Refine, implement and evaluate a genetically sound
white sturgeon conservation aquaculture program.

Figure 11. Continued

L

21, The conservation aquaculture program will follow
policies and procedures of the Northwest Power
planning Council's Columbia Basin Fish and Wildlife

program and the Service's artificial propagation policy.

211,

Obtain necessary local State, Tribe, Federal and canadian approval
and permits for all conservation aquacuiture activities. Priority #1.

221,

Determine water quality standards for KTO! hatchery. Priority #1.

22. Develop performance standards for KTOI
hatchery facilities.

222,

Upgrade KTOI hatchery to meet aquaculture objectives. Priority #1.

223.

Maintain Kootenai Trout Hatchery as secondry rearing facility.
Priority #1.

224. implement the conservation aquacuiture program. Priority #1.
231. Use adopted white sturgeon broodstock
protocol. Priority #1.
23. Implement genetic preservation guidelines for
broodstock collection and mating desgin options. 232, Collect adequate numbers of male and female broodstock to maintain

the genetic variability. Priority #1.

233.

Annually evaluate the conservation aquaculture program. Priority #1.

241. Evaluate appropriate production goals. Priority #1.
242. Develop a fish health plan for hatcheries reared white sturgeon.
Priority #1.
24. Develop a release plan for Kootenai River
white sturgeon. 243,

Develop tagging protocol for hatchery reared white sturgeon.
Priority #1.

244,

Develop a policy for hatchery white sturgeon in excess of beneficial
uses identified in recovery. Priority #1.

245,

Evaluate feasibility of establishing an experimentat white sturgeon
population outside of its current occupied range. Priority #1.

25. Release hatchery reared white sturgeon into
the Kootenai River basin.

251,

Adjust white sturgeon releases, as necessary, to meet objectives of
the Kincaid breeding plan. Priority #1.

26. Monitor ecological interactions between
hatchery reared and white sturgeon.

261.

Determine factors limiting production (natural or hatchery) and habitat
use patterns for each life history stage Priority #1.
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31. Describe basic fife history information.

1.

Sample aduit and juvenile white sturgeon in the
Kootenai River and Kootenay lake. Priority #2.

312.

Collect and preserve tissue and blood samples for
genetic analysis. Priority #2.

313

Compile catch data to refine white sturgeon populations
size estimates annually in the Kootenai River Basin. Priority #2.

3. Conduct research on basic life history and monitor
the level of recruitment, survival and recovery of
Koofenai River white sturgeon.

32. Describe Kootenai River flow requirements and Kootenay Lake

T

Figure 11. Continued

} elevations for naural spawning incubation, rearing, recruitment
and survival of white sturgeon.

314.

Develop a juvenile white sturgeon year class index. Priority #2.

321.

Describe responses of spawning white sturgeon in various
Kootenai River flows, water temperatures, OGS, and
Kootenai Lake elevations. Priority #2.

322.

Annually measure white sturgeon spawning. Priority #2.

323

Measure white sturgeon larval, fry, and juvenile
abundance and distribution in the Kootenai River
and Kootenay Lake annually. Priority #2.

33. Conduct investigations on biological productivity in the Kootenai

River,

H 34. Evaluate the effects of contaminants on white sturgeon.

324,

Quantify sturgeon spawning incubation habitat and
early rearing habitat using FM. Priority #2.

331.

Assess the necessity of incresing nutrients in the
Kootenai River. Priority #2.

332

Use computer modeling to refine and analyze recovery tasks.
Priority #2.

341,

Compile existing information on contaminants in the Kootenai
River. Priority #2.

342,

Conduct contaminant bioassess to evaluate the effects of
selected chemicals on white sturgeon. Priority #2.
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4, implement conservation and recovery of Kootenai River

41. Develop a Partidpation Plan to support impiementation of the
Kootenai River white sturgeon recovery plan.

421. Recommend research and management regarding ecosystem
and fishery improvement measures for the Kootenai River Basin.
Priority #2.

|| 42. Identify source's required funding to achieve Kootenai River white
~ Surgeon recovely. —

43 Re-evaliate downlisting ad/or delisting criteria as needed.

WhItE SLTgeon.

drainage.

5. Monitor the status of native fishes in the Kootenai River | |

6. Assess the overall success of implementation
of the recovery plan and revise accordingly.

Figure 11. Continued

| |44. Determine the indirect recovery costs of foregone power
generation.

| 45. Increase public awareness of the need to protect Kootenai River
white sturgeon.

51.

Conduct studies on kokanee below Libby Dam. 511. Collect baseline abundance, di striibution, and reproduction
data for kokanee in the lower Kootenai River tributaries.

521. Determine distribution and life history of burbot.

52. Determine the statu s and distribution of bu rbot in the
Kootenai River Basin.

522. Determine secondary impacts from the
flow augmentation program on burbot.

53. Identify factors limiting rainbow trout survival 531. Determine the statu s, distribution and habitat use of rainbo w
and/or recruitment in the Kooten ai River Basin. trout in the Kootenai R iver from Libby Dam to Bonners Ferry.

541. Determine distribution and status of bul | trout in tributaries of
the Kootenai River.

54 Develop information on but | trout in the Kootenai R iver Basin

542. Identify additional conservation measures to protect bull trout in the
Kootenai River drainage in Montan a, ldaho and B.C.

| |55. Conduct research on whitefish in the Kootenai Ri ver 551. Determine the se condary effects of proposed white sturgeon flow
from Libby Dam to Bonners Ferry. augmentation on mountain whitefish.

561. Effects of flow augmentation on D GS in the Kootenai River
and Columbia River downstream of Kootenay Lake. Priority #3.

§62. Effects of flow augmentation on the D uncan
<‘ s and Amow Reservoir/Lower systems. Priority #3.
6

Evaluate impacts of flow augmentation
on resident fish in Canada

563. Evaluate effects of hydro peaking on native fish throughout
the Kootenai River downstream of Libby Dam. Priority #3.

564. Evaluate measures to reduce risk to native and
resident sport fish be low Libby Dam. Priority #3,




1 Restore Kootenai River white sturgeon natural recruitment using flow
augmentation.

Recovery of the Kootenai River white sturgeon will require providing suitable
habitat conditions so that the remaining wild white sturgeon can successfully
reproduce and recruit as juveniles (greater than age 1) to the population.
Restoring natural recruitment to ensure a self-sustaining white sturgeon
population will require implementing new operational guidelines for Libby Dam
such as using tiered flows (Kootenai Integrated Rule Curves) to set aside water
volumes for spring sturgeon flows and VARQ (an enhanced flood control
protocol) to ensure that more water is available for white sturgeon, salmon, and all
species in lower water years. The VARQ is an alternative flood control protocol
developed by the U.S. Army Corps of Engineers for regulating flood control at
Libby Dam, while the Kootenai Integrated Rule Curves (KIRCs) are designed to
balance white sturgeon recovery with requirements for other species and
recreational fisheries within the Kootenai River basin. The effects of operations
at Libby extend well beyond the Kootenai basin, and flow management decisions
must consider resources throughout the Columbia River basin. Factors other than
flow possibly affecting white sturgeon recruitment, i.e. contaminants, predation,
biological productivity, are addressed in recovery tasks # 311 through 342.

11 Adopt “adaptive” operational guidelines for Libby Dam.

Specific flow requirements for natural white sturgeon spawning and
successful recruitment in the Kootenai River remain largely unknown.
Until flows that contribute to successful recruitment are established,
annual Kootenai River flow augmentation for white sturgeon should be
based on water availability in the upper Kootenai River basin. This Plan
proposes working within Libby Dam operational guidelines based upon
increasing reservoir refill probability by adopting an operations model
such as (KIRCs) that balances white sturgeon flow targets with Koocanusa
Reservoir water levels and other aquatic resources in the Kootenai River
basin, and using flood control operations like VARQ to ensure additional
water is available for white sturgeon, salmon, and all species in lower
water years. Under these “adaptive” operational guidelines, flow targets
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will vary annually by water temperature, water volume, duration, and
shape. The effects of flow and water temperature on various life stages of
white sturgeon will also be monitored. This operational strategy was
designed to balance resident fish concerns with power production, flood
control, and Koocanusa Reservoir refill under varying water availability
ranging from drought to flood conditions (Appendix C).

111  Conduct public review and approve new operational
guidelines for Libby Dam.

Implementation of new reservoir operational guidelines will
require improved coordination with Canadian water management
entities such as the British Columbia Ministry of Environment,
Lands, and Parks; Canada Department of Fisheries and Oceans;
and hydro power producers such as BC Hydro. In addition, the
adoption of new reservoir operational guidelines could be affected
by the National Marine Fisheries Service’s section 7 requirements
relative to flows for listed Snake River salmon. In recognition of
the need to meet the conservation requirements for sturgeon,
salmon, and bull trout listed under the Endangered Species Act, the
Fish and Wildlife Service and National Marine Fisheries Service
will continue coordination on operations and flow augmentation
programs with the goal of providing sufficient water for all listed
species. Following final National Environmental Policy Act
documentation and review, the North Pacific Division of the Army
Corps of Engineers would issue a Record of Decision on adoption
of new operational guidelines for Libby Dam.

112 _Implement new ogerational guidelines to provide
annual flow regimes to benefit white sturgeon in the
Kootenai River basin.

Following completion of recovery task 111 and implementation by
the Army Corps of Engineers of the new operational guidelines to
manage Libby Dam operations, annual Kootenai River flow targets
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will be selected based on forecasted inflow volumes (i.e. reservoir
inflow expected during April 1 through August 30 in million acre-
feet). White sturgeon flow targets would represent minimum flows
at Bonners Ferry (i.e. Libby Dam discharge plus unregulated runoff
between Libby Dam and Bonners Ferry). There would be no
specific Libby Dam flow augmentation for white sturgeon in an
extended drought or low water years, e.g. critical water years (less
than 4.8 million acre-feet), unless increased discharges are required
for emergency flood control (see Appendix C for a more complete
description).

Proposed water volume released for white sturgeon will be
estimated using monthly volume runoff or inflow forecasts
beginning in January. The final augmentation volume will be
based on the May 1 forecast (Table 2). When the forecast
underestimates the actual inflow volume, minimum white sturgeon
flow targets may be exceeded as excess water is released to slow
the rate of reservoir refill. Overestimation of seasonal runoff may
impact Koocanusa Reservoir refill by releasing water to achieve
the minimum white sturgeon flow target.

Actual water releases from Libby Dam by the Army Corps of
Engineers and Bonneville Power Administration during April
through August will be based upon section 7 consultation with the
Fish and Wildlife Service (task 118) and fine tuned through in-
season management based on known in-river conditions and

recommendations by several coordinating entities as described in
task 113.
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Table 2. "Tiered" volumes of water for sturgeon flow enhancement to be provided at Bonners
Ferry according to the April-August volume runoff forecast at Libby. Actual flow
releases would be shaped according to seasonal requests from the Fish and Wildlife
Service and in-season management of water actually available. Volumes are in addition
to the Libby minimum release of 4,000 cfs. (maf = million acre feet)

Forecast runoff [ ‘Sturgeon flow

volume (maf) at Libby volume (maf) at Bonners Ferry
0.00 < forecast < 4.80 0.71

4.80 < forecast < 6.00 1.42

6.00 < forecast < 6.70 1.77

6.70 < forecast < 8.10 2.56

8.10 < forecast < 8.90 3.89

8.90 < forecast 4.77
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113  Coordinate Libby Dam flow releases during April
through August to achieve a suitable range of water

temperature and discharge volume for successful white
sturgeon recruitment. '

The adoption of new reservoir operational guidelines will provide
flexibility to assure that the flow augmentation for successful white
sturgeon recruitment corresponds with suitable water temperatures.
At Libby Dam, operators are able to release or selectively withdraw
reservoir water from appropriate depths to achieve a more natural
temperature regime as measured at Bonners Ferry. As appropriate
water temperatures (10 to 14 degrees Celsius [50 to 57 degrees
Fahrenheit]) become available at the appropriate outlet depth, and
in consideration of ambient weather conditions and tributary
additions downstream, Libby Dam discharge can be regulated to
achieve the optimal mix of Kootenai River flow and temperature.

Annual flow management plans to manage water releases from
Libby Dam during April through August will be based on
coordination between the Army Corps of Engineers, Bonneville
Power Administration, National Marine Fisheries Service, Fish and
Wwildlife Service, and other coordinating entities (e.g., State of
Montana; Kootenai - Salish Nation; British Columbia Ministry of
Environment, Lands, and Parks; Canada Department of Fisheries;
and BC Hydro), and implemented through the Regional Forum’s
Technical Management Team or its successor. These entities will
use a systematic approach to evaluate (task 321) how flow shaping,
timing, water volume, water depth, water temperatures,
prespawning flows, and substrate type may affect white sturgeon
spawning behavior and recruitment. For example, the flow
management plan would consider water availability in a given year
and attempt to shape flows to mimic Kootenai River flows and
water temperatures observed in years when some white sturgeon
recruitment occurred, e.g. 1970, 1974, 1980, and 1991. White
sturgeon should respond to these stimuli by forming prespawning

49




aggregate groups below Bonners Ferry in anticipation of moving
upstream to spawn where suitable incubation, water temperature,
water depths, water velocities, and substrate type exist.

Evaluating the success of an annual flow management plan will be
part of task 321; with success partially defined as detecting white
sturgeon eggs spawned into suitable habitats and documenting
some level of natural recruitment.

At present, the Army Corps of Engineers and Montana Department
of Fish, Wildlife, and Parks have an agreement to release water no
closer than 16 meters (50 feet) beneath the Koocanusa Reservoir
surface elevation to reduce the loss of fish (primarily kokanee)
through the turbines (entrainment). Recent sampling of fish
entrainment (Skaar et al. 1996) revealed that downstream losses of
various fish species are severe in June, particularly when reservoir
levels are low. However, to achieve temperature criteria for white
sturgeon spawning in the Bonners Ferry reach, it has been
necessary to withdraw surface water (upper 10 to 11 meters [30 to
35 feet]) from Koocanusa Reservoir during May and June.
Methods of reducing entrainment should be pursued as part of the
annual coordination to balance the effects of thermal control and
flow augmentation on the reservoir fishery.

114  Investigate storing water in Koocanusa Reservoir prior
to spring runoff to achieve white sturgeon flow targets.

The Montana Department of Fish, Wildlife, and Parks has shown
that storing water behind Libby Dam during the winter period not
only increases water availability for white sturgeon flow
augmentation but also reduces impacts to the Koocanusa Reservoir
fishery. By storing water for white sturgeon, reservoir elevations
should remain more favorable for biological production and refill
probability will be enhanced. Water releases for sturgeon then
continue downstream to aid juvenile anadromous fish migration to
the Pacific Ocean. Bull trout, west-slope cutthroat trout, rainbow
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trout, and possibly burbot, in the Kootenai River may respond
favorably to this operating strategy because the timing of releases
corresponds with their life cycle requirements.

The VARQ was a flood control strategy developed by the U.S.
Army Corps of Engineers while the KIRCs incorporate a flood
control strategy that is compatible with flood control rule curves
for Libby Dam under evaluation by the Army Corps of Engineers.
The rule curves of both of these operational guidelines facilitate
storing additional water prior to the spring runoff. The Army
Corps of Engineers, in coordination with appropriate United States
and Canada fishery agencies, should complete their analysis as it
may allow for the storage of additional water available for white
sturgeon flow augmentation and the minimization of impacts to
Koocanusa Reservoir through more frequent refill.

115  Conduct agency coordination for imglementing white
sturgeon flow augentation program.

The Army Corps of Engineers, Bonneville Power Administration,
Fish and Wildlife Service, National Marine Fisheries Service, First
Nations, BC Hydro, appropriate States, and Canada will require
specific information to plan and implement annual Kootenai River
white sturgeon recruitment flow proposals. These entities should
coordinate annually to ensure that regional flood control
requirements will be met, adequate water volume is stored in
Koocanusa Reservoir, and system power needs and regional
aquatic resource issues are addressed in years when white sturgeon

flow augmentation will occur.

Prior to implementing the operational changes in the way water is
stored and released from Libby Dam, the operating agencies should
also cooperate using Columbia River Treaty protocols. Protocol V
of the Treaty describes responsibilities of the entities and requires
cooperation on a continuous basis to coordinate the operation of
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Libby Dam with the operation of hydroelectric plants on the
Kootenai River and elsewhere in Canada in accordance with the
provisions of Articles XII (5), XII (6), IV (2a), and IV (Zk) of the
Treaty.

116 Kootenay Lake level evaluations.

One potential reason Kootenay River white sturgeon spawn in
areas of apparent suboptimal conditions may be the result of
implementing the 1938 International Joint Commission (1JC)
Order, controlling the level of Kootenay Lake. The International
Joint Commission, formed to ensure property rights are not
impacted by actions of the neighboring countries, responded to a
proposal to construct a hydroelectric facility at the outlet of
Kootenay Lake by issuing an order that effectively controlled the
surface elevation of Kootenay Lake. However, with the regulation
of inflows by Libby Dam, the interpretation of the International
Joint Commission order has resulted in Kootenay Lake mean
maximum levels being approximately 2 meters (6.6 feet) lower
since the construction of Libby dam in 1972. The Fish and
Wildlife Service believes the lower maximum lake elevation may
contribute to the lack of successful white sturgeon reproduction by
altering river stage, flow velocity, and substrate relationships in the
vicinity of sturgeon spawning habitat near Bonners Ferry.
Velocities are important to spawning behavior and locations.
Altered river velocities resulting from these lake elevation changes
could partially explain the recent observation of white sturgeon
spawning in the Kootenai River farther downstream than expected
and over a sand substrate where eggs may not survive. Further
discussion between appropriate Canada and United States officials
should occur to determine whether lake elevation should be
determined based on regulated or natural inflows. Other issues of
concern as part of this evaluation include effects of International
Joint Commission actions on Koocanusa Reservoir refill, and
seasonal flooding effects along the Kootenai River and Kootenay
Lake.
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117  Evaluate alternatives to increase peak Kootenai River
flows.

Examine alternatives to reliably provide peak flows in the
Kootenai River at Bonners Ferry, Idaho, in the 1,100 to 1,400 cubic
meters per second (40,000 to 50,000 cubic feet per second) range
during the sturgeon spawning period. With the existing Libby
Dam configuration two alternatives exist. The Water Resources
Development Act of 1996 authorized appropriation of $16 million
to complete the installation of existing generating units 6 through 8
in Libby Dam. Since these generating units are also connected to
the selective withdrawal system they could increase peak flows of
temperature regulated waters by as much as 60 percent. However,
flood control and public safety considerations are important to that
discussion. Use of the spillway, if it were modified with fliplips to
reduce dissolved gas in outflows, might be an alternative to
additional generating units. However, in years of high runoff, the
spillway might not be available because the reservoir surface
would probably be below the spillway crest elevation of 2,450 feet,
for flood control purposes. Furthermore, in such situations,
reservoir temperature stratification is still essentially nonexistent in
early June, making warmer water difficult to obtain. This may also
provide benefits to resident fish including bull trout in the
Kootenai River downstream of Libby Dam if less conservative
flood rule curves are adopted (Kootenai Integrated Rule Curves)
and spill frequency increases.

118  Use existing authorities to conserve and restore
Kootenai River white sturgeon.

Section 7(a) of the Endangered Species Act requires Federal
agencies to use their authorities to carry out programs to conserve
endangered and threatened species. The Fish and Wildlife Service
will continue to request that the Army Corps of Engineers annually
evaluate the direct and indirect effects of Libby Dam operations on
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the Kootenai River white sturgeon under section 7(a).

Monitor effects of annual flow augmentation on Kootenai
River levees and adjacent lands.

The monitoring program begun in 1995 to evaluate the physical impacts of

flow augmentation on Kootenai River levees and adjacent lands
downstream of Bonners Ferry should be continued by the Army Corps of

Engineers and the British Columbia Ministry of Environment, Land, and

Parks. The Army Corps of Engineers should identify areas where levee

repairs may be necessary to protect developed areas and also identify areas

where levees can be removed or left in their current state. The biological

evaluation of potential impacts and benefits to resident fish and other

aquatic resources will be conducted through implementing recovery tasks
32 through 562.

121  Monitor potential residential or agricultural flooding,
levee erosion, pumping, and groundwater seepage

resulting from flow augmentation and winter hydro
peaking.

The Army Corps of Engineers’ annual monitoring report for the
1995 flow augmentation program should include a description of
seepage-caused inundation of agricultural lands flooded, levee
erosion from peak spring flows and winter hydro peaking, and any
flooding that may have resulted from white sturgeon augmentation
flows. The results of this study will be useful in developing
procedures and guidelines for implementing an annual levee
monitoring program.

122  Identify opportunities to restore natural flood plain
functions along the Kootenai River.

Based on the results of task 121, the action agencies should
identify opportunities to restore natural flood plain and wetland

54




functions along the Kootenai River downstream of Bonners Ferry
in Idaho. For example, identify landowners in flood-prone areas
that may be willing to sell, lease, or assign conservation easements
on portions of their land suitable for restoring natural flood plain
functions. Funding may be available to implement this task
through Section 206 Aquatic Ecosystem Restoration of the Water
Resources Development Act of 1996.

The British Columbia Ministry of Environment, Lands, and Parks
should work with the Creston Valley Wildlife Management
Authority to further investigate altered Kootenai River flooding
patterns to improve white sturgeon habitat.

123  Develop a public information program to explain Army

Corps of Engineers past and current flood control
program.

The Army Corps of Engineers should develop and distribute
information on flood control operations and potential risks as part
of their annual public meetings, as well as in any National
Environmental Policy Act documentation of Kootenai River flow
augmentation proposals.

124 Monitor effects of flow augmentation on Kootena_y
River levees and Kootenay Lake in British Columbia,

Proposed flow augmentation measures are designed to benefit
white sturgeon reproduction primarily in the United States portion
of the Kootenai River. However, physical impacts may also occur
in Canada along the Kootenay River and Kootenay Lake. The
British Columbia Ministry of Environment, Lands, and Parks
should develop and implement a monitoring program in Canada
similar to recovery task 121.
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125  Assess the condition of white sturgeon spawning and
incubation habitat quality, and gotential substrate
improvement measures.

Researchers generally agree that white sturgeon egg deposition and
spawning downstream from Bonners Ferry in low velocity,
silt/sand deposition areas of the Kootenai River are not currently
occurring in optimal habitat for successful egg incubation,
hatching, and larval rearing. An evaluation on the future use of
artificial spawning and rearing substrates should be conducted.
Artificial substrates have been introduced for various sturgeon
species in North America, Russia, and France with varying degrees
of success. These habitat projects have involved placing rock and
boulder substrates in known spawning reaches of the target species.

2 Refine, implement, and evaluate a genetically sound conservation
aquaculture program.

To prevent extinction of the Kootenai River white sturgeon population, a
conservation aquaculture program will be implemented and evaluated for a
minimum of 10 years (1999 through 2008). This program will help preserve the
10 population’s remaining wild genetic variability and will begin to rebuild the
natural age class structure of the wild white sturgeon population over the next 10
years. If measures to restore natural white sturgeon recruitment (described in
tasks 111 to 116) are successful, the conservation aquaculture program may be
adjusted before 2009. Components of this conservation aquaculture program
include the following tasks:

21 The conservation aquaculture program will follow the policies
and procedures of the Northwest Power Planning Council’s

Columbia Basin Fish and Wildlife Program and the Fish and
Wildlife Service’s artificial propagation policy.

All white sturgeon produced and released in the Kootenai River will be
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consistent with management goals and policies. Fishery managers from
the participating agencies will review existing policies and goals for
consistency with the conservation aquaculture program. Additionally, they
will ensure that the conservation aquaculture program is consistent with
the Northwest Power Planning Council Fish and Wildlife Program and the
Fish and Wildlife Service’s artificial propagation policy.

211  Maintain necessary local, State, Tribal, Federal, and

Canadian approval and permits for all conservation

aquaculture activities.

Appropriate agencies will be properly informed of conservation
aquaculture activities. Required permits for broodstock collection,
transport, and release of white sturgeon in the Kootenai River
system will be renewed through consultation with the Fish and
Wildlife Service and appropriate State agencies. For example, a
section 10 (a)(1)(A) permit authorized under the Endangered
Species Act is required in order to collect, propagate, rear, and
release white sturgeon.

22 Develop performance standards for the Kootenai Tribe of
Idaho hatchery facilities.

Hatchery performance standards for white sturgeon are necessary to
successfully spawn and rear healthy Kootenai River white sturgeon. For
best results, the existing Kootenai Tribe of Idaho white sturgeon hatchery
should be operated following well defined performance standards. The
Kootenai Tribe of Idaho, in coordination with the Idaho Department of
Fish and Game; Bonneville Power Administration; British Columbia
Ministry of Environment, Lands, and Parks; Montana Department of Fish,
Wildlife, and Parks; and the Fish and Wildlife Service, will develop a set
of performance standards that include a description of suitable facilities,
water quality standards, rearing capacities, and egg hatching/rearing
protocols.
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221 Maintain water quality standards for Kootenai Tribe of
Idaho hatchery.

A reliable water supply with acceptable water quality is needed to
ensure that healthy white sturgeon are reared in the Kootenai Tribe
of Idaho hatchery. Water quality standards will be determined
since the main hatchery water source is the Kootenai River. The
physical characteristics of the water in the Kootenai River are
variable throughout the year. Water quality factors monitored
weekly by the Kootenai Tribe of Idaho include water temperature,
dissolved gases, turbidity, alkalinity and hardness, nitrite,
contaminants, and pathogens.

222  Upgrade Kootenai Tribe of Idaho hatchery to meet
conservation aquaculture objectives.

To achieve the proposed conservation aquaculture objectives, the
current Kootenai Tribe of Idaho hatchery near Bonners Ferry will
require additional facility improvements and expansion. Some of
the hatchery needs include additional rearing capabilities, a water
sterilization system, a sediment removal system, and a
supplemental oxygen system. Upgrades to the existing facility,
begun in 1998, will enable the Kootenai Tribe of Idaho to remove
sediment and bacteria from river water, improve water capacity,
and moderately control water temperature.

223 Maintain Kootenay Trout Hatchery as secondary

rearing facility.

At present, there is the risk of losing hatchery reared juvenile white
sturgeon due to accidents or other unanticipated events, e.g. power
outage or loss of water supply. To minimize the risk of losing one
or more white sturgeon families held in the Kootenai Tribe of
Idaho hatchery until fish are large enough to be marked and
released, the Kootenai Tribe of Idaho will work with appropriate
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Canadian officials to establish the Kootenay Trout Hatchery in Fort
Steele, British Columbia as a secondary rearing or “fail-safe”
facility within the Kootenai River basin.

224 Implement the conservation aquaculture program.

The Bonneville Power Administration has funded the design,
development, construction, and operation of the Kootenai Tribe of
Idaho hatchery since 1988 as directed by measure 10.4B.1 in the
Northwest Power Planning Council Program. The hatchery
successfully spawned, incubated, and reared white sturgeon in
1991, 1992, 1993, and 1995. This program is vital to the recovery
of the white sturgeon population and the Bonneville Power
Administration should continue to fund the Kootenai Tribe of
Idaho hatchery from 1999 to 2008. The Kootenai Tribe of Idaho
and Idaho Department of Fish and Game will implement the
conservation aquaculture program to prevent the extinction of the
Kootenai River population of white sturgeon.

Implement genetic preservation guidelines for broodstock
collection and mating design options.

In 1993, the Bonneville Power Administration funded the development of

a breeding plan for the Kootenai River white sturgeon (Kincaid 1993).

The breeding plan provided a systematic approach to preserve the white

sturgeon population’s genetic variability while management agencies

continued work to restore Kootenai River habitat conditions necessary to

reestablish natural recruitment (Appendix D).

231  Use adopted white sturgeon broodstock collection
protocol.

Broodstock collected will represent the genetic variability of the
population by taking representative samples with respect to run
timing, size, sex, age, and other important traits to maintain long-
term fitness. A broodstock collection protocol developed by the
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Kootenai Tribe of Idaho and the Idaho Department of Fish and
Game is summarized in Appendix E. The protocol, partially
adapted from Kincaid’s (1993) breeding plan, is designed to
maximize collection efficiency, reproductive success, and genetic
variation of broodstock while minimizing negative effects of
handling stress on the natural spawning white sturgeon in the
Kootenai River.

232  Collect adequate numbers of male and female
broodstock to maintain the genetic variability.

Annually collect and spawn three to six females and six to nine
males for broodstock (Appendix E). These fish will be held in the
Kootenai Tribe of Idaho hatchery for 1 to 2 months until they are
ready to be spawned. This protocol is adapted from Kincaid’s
(1993) breeding plan and will allow the genetic variability of the
wild population to be maintained over the next 10 years.

The breeding plan incorporates a spawning matrix to minimize
white sturgeon inbreeding and genetic drift. This spawning matrix
is designed to maximize the diversity of genetic material passed on
from artificially spawned adult white sturgeon when the hatchery-
reared fish are released back into the wild population. Maximizing
genetic diversity is important for the long term fitness and survival
of Kootenai River white sturgeon. See Appendix D (Kincaid
1993) for more information.

233  Annually evaluate the conservation aquaculture
program.

The conservation aquaculture program should be evaluated
annually to ensure that the genetic variability of the Kootenai River
white sturgeon population is preserved. Tissue samples from all
broodstock and representative numbers of progeny are currently
being archived for future electrophoretic or DNA analysis to
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determine the genetic baseline for the white sturgeon population.
The genetic baseline is necessary to determine if the broodstock
collection protocol and spawning matrix are avoiding inbreeding
and genetic drift.

24 Develop a release plan for Kootenai River white sturgeon.

A plan will be developed to govern the release of hatchery-reared fish so
that conservation aquaculture objectives are met. Fish size, release time,
and release locations are three factors that may affect survival of hatchery-
reared sturgeon in the Kootenai River. The size of hatchery-reared
sturgeon released into the Kootenai River should take into account
predation and food availability to achieve maximum growth. The release
plan will specify release sizes, release times, and release locations for
hatchery-reared white sturgeon.

241 Evaluate appropriate production goals.

Annual production goals will range from 6,000 to 12,000 yearling
white sturgeon depending on how many families are produced in
any given year. This goal is designed to produce the 24 to 120
sexually mature sturgeon in each year class needed to rebuild a
more natural age structure of Kootenai River white sturgeon. Based
on 7 years of survey information, female and male Kootenai River
white sturgeon reach sexual maturity as young as age 22 and 16
years, respectively (Vaughn L. Paragamian, IDFG, pers. comm.).
White sturgeon releases should begin as soon as juvenile white
sturgeon from the 1998 year class are large enough for marking,
and continue for a minimum of 10 years. The production goal was
developed using estimates of longevity, current survival estimates,
and average age to maturity. Production goals may be altered
based on the approval and future operation of a secondary backup
rearing facility (see task 223).
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242 Developa fish health plan for hatchery-reared white
sturgeon.

Fish health protocols will be developed to ensure that hatchery-
reared white sturgeon available for release into the Kootenai River
are generally healthy and disease free. Protocols will include a
health inspection program for all white sturgeon life stages and
prophylactic measures to prevent disease transfer in the hatchery.
It is recommended that the health inspection program be
administered by certified fish pathologists. These protocols will
help minimize adverse impacts on the wild population and increase
survival of hatchery-reared white sturgeon released into the
Kootenai River basin.

243  Develop tagging grotocols for hatchery-reared white
Ssturgeon.

Permanent marking and tagging techniques are necessary to
differentiate hatchery-produced white sturgeon from naturally
produced white sturgeon in the Kootenai River. Protocols should
use a combination of tagging methods (e.g. Passive Integrated
Transponder Tags, scute removal patterns, and oxytetracycline).
All fish must be permanently tagged to allow future identification
by family and year class. Standardized tagging and collection
methods will be developed to ensure that all appropriate
information is recorded. The tagging protocol will be coordinated
and approved by the Kootenai Tribe of Idaho; Idaho Department of
Fish and Game; Montana Department of Fish, Wildlife, and Parks;
British Columbia Ministry of Environment, Lands, and Parks;
Canada Department of Fisheries and Oceans; and the U.S. Fish and
Wildlife Service.
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244  Develop a policy for hatchery-reared white sturgeon

produced in excess of beneficial uses identified in the

recove lan.

The Kootenai Tribe of Idaho; Idaho Department of Fish and Game;
Montana Department of Fish, Wildlife, and Parks; British
Columbia Ministry of Environment, Lands, and Parks; Canada
Department of Fisheries and Oceans; and the U.S. Fish and
Wildlife Service will decide on the disposition of surplus juvenile
white sturgeon. Once production goals have been met, beneficial
use of surplus white sturgeon may include 1) establishment of a
live gene bank or refugia population (task 245); 2) genetic analysis
(mitochondrial DNA, nuclear DNA, or electrophoresis); 3)
contaminant bioassays; 4) viral and bacterial research; 5)
permanent marking techniques; 6) public displays and other
educational purposes. Any fish remaining after all beneficial uses
have been identified and addressed will be euthanized.

245 Evaluate feasibility of establishing an experimental

white sturgeon population outside of the current
occupied range.

When preserving any species, the probability of its persistence
increases dramatically if that species exists in several populations.
A nonessential experimental population of white sturgeon
established somewhere in the Kootenai River basin would provide
a long-term source of gene pool preservation, i.e. hatchery-reared
fish, which would be available to augment the existing population
if mortality rates are greater than expected or some natural
catastrophe occurs. The Fish and Wildlife Service, in coordination
with the affected State and Canadian entities, should evaluate the
feasibility of establishing such a population, identify possible
locations, e.g. Koocanusa Reservoir or Duncun Reservoir, and

identify appropriate permits and disclosure documentation.
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25 Release hatchery-reared white sturgeon into the Kootenai
River basin.

Following completion of tasks 241 through 244, up to 1,000 juvenile white
sturgeon per family will be released annually into the Kootenai River
beginning in 1996. Based on the breeding plan developed by Kincaid
(Appendix D and E), family releases will include the same number of
juvenile sturgeon per year class to maintain the genetic variability of the
Kootenai River white sturgeon population. Release times and locations
will be developed to ensure optimal survival of hatchery-reared white
sturgeon. Prior to release, white sturgeon will be tested for disease and
visually inspected for physical deformities. Fish with obvious physical
deformities will not be released and will be euthanized.

251  Adjust white sturgeon releases, as necessary, to meet
objectives of the Kincaid breeding plan.

Based on implementing task 241 and using the monitoring results
of recovery task 26, it may be necessary to adjust the numbers of
hatchery-reared fish released in order to meet the goal of producing
4 to 10 spawning adult white sturgeon per family. Actual release
numbers will be dependent upon the level of natural white sturgeon
survival and recruitment detected for a given year. (Appendix D)

26 Monitor ecological interactions between hatchery-reared and
wild sturgeon.

Interactions between hatchery-reared and wild white sturgeon will be
monitored. A monitoring plan will be developed to ensure that hatchery
white sturgeon are meeting the goals of the conservation aquaculture
program. For example, survival and growth rates of released sturgeon are
currently uncertain. Therefore, it is necessary to monitor released fish to
determine survival and growth rates in the Kootenai River and Kootenay
Lake in order to evaluate whether the Kincaid goal of producing 4 to 10

spawning adults per family spawned is being met.
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261 Determine factors limiting production (natural and
hatchery) and habitat use patterns for each life histog
stage.

A total of 2,588 hatchery-reared juvenile white sturgeon from
1991, 1992, 1993, and 1995 year classes have been released into
the Kootenai River. Some of these fish will be captured at regular
intervals to determine habitat preferences, movement, distribution,
growth rate, food preferences, survival, and interactions with wild
white sturgeon. This information will be used to determine habitat
availability for juvenile white sturgeon, and identify additional
areas to sample for wild white sturgeon spawning in the Kootenai
River system.

3. Conduct research on basic life history and monitor the level of
recruitment, survival, and recovery of Kootenai River white sturgeon.

Recovery of the Kootenai River white sturgeon can be achieved only by restoring
the ecosystem upon which the fish depends. In addition to the interruption of
natural spring runoff, other physical, chemical, and biological factors are believed
to negatively affect the reproduction and survival of Kootenai River white
sturgeon. These factors include habitat changes due to impounding water, diking,
backwater habitat loss, changing levels of Kootenay Lake and the Kootenai River,
altered bed-load transport rates, siltation, reduced productivity, nutrient loss, and
water temperature modification. Potential biological factors include a declining
effective population size, egg suffocation, lack of interstitial space, larval
starvation, and predation on early life stages of white sturgeon. A better
understanding of the white sturgeon life history and physical and biological
factors affecting survival is necessary for developing specific recovery criteria and

evaluating the success of proposed recovery measures.

31 Describe basic life history information.
Although much has been learned regarding the life history of Kootenai
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River white sturgeon, further information regarding growth, longevity, age
of maturation, migration patterns, specific spawning locations, egg, larvae
and juvenile survival, and food selection is needed. This information will
help document the ecological needs of the Kootenai River white sturgeon
and also help to determine population viability.

311 Sample adult and juvenile white sturgeon in the

Kootenai River and Kootenay Lake.

Collect biological information from captured fish including length,
weight, girth, sex, pectoral fin samples for aging, and reproductive
stage. This information will be useful to determine accurate age
and growth rates of white sturgeon and determine environmental
conditions necessary for natural reproduction and recruitment. As
many as 120 sonic or radio transmitters previously attached to
white sturgeon for monitoring purposes are still active or attached
to free roaming fish. Most of these transmitters were attached
with stainless steel wire that persists beyond the expected battery
life. The Idaho Department of Fish and Game; Bonneville Power
Administration; Montana Department of Fish, Wildlife, and Parks;
and Kootenai Tribe of Idaho will evaluate the need to continue
attaching transmitters to additional white sturgeon each year to
fulfill research and monitoring needs. Only nonpermanent
attachment methods should be used where feasible to ensure that
transmitters remain attached only as long as necessary.

312 _Collect and preserve tissue and blood sam;_gles for

Tissue samples are being archived for future electrophoretic or
DNA fingerprinting analysis to determine the genetic baseline for
the population. This effort should be expanded basin wide to
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include tissue samples from white sturgeon collected in the West
Arm, North Arm, and South Arms of Kootenay Lake; and Duncun
Reservoir.

313 Compile catch data to annually refine white sturgeon
population size estimates in the Kootenai River basin.

Information regarding the number of juveniles and adults in the
Kootenai River system is necessary to develop and prioritize short
and long term recovery objectives. Catch data should be compiled
and analyzed annually to determine what the natural age class
structure of the population is and the effective population size are
relative to recovery criteria.

314 Develop a juvenile white sturgeon year class index.

The results from annual juvenile white sturgeon sampling studies
will be useful to management agencies to develop an index of
annual year class strength. This method will also be useful to
document the effect of flow augmentation on white sturgeon
natural recruitment in meeting recovery criteria, and also detect
significant differences in year-class abundance.

Describe Kootenai River flow reguirements and Kootena_y
Lake elevations for natural spawning, incubation, rearing,

recruitment, and survival of white sturgeon.

Specific flow requirements for natural white sturgeon spawning that result

in successful recruitment are not yet well defined. However, the best

available information on the relationship between Kootenai River flows

and recruitment comes from collecting naturally reared recruited year
classes of 1970, 1974, 1980, and possibly 1991. In these years, peak flow
events at Porthill coincident with water temperature of 11 to 13 degrees
Celsius (51 to 55 Fahrenheit) ranged from 708 cubic meters per second
(25,000 cubic feet per second) in 1980 to 1,841 cubic meters per second
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(65,000 cubic feet per second) in 1970. However, the strongest recent year
class, 1974 had flow peaks of 1,416 and 1,558 cubic meters per second
(50,000 and 55,000 cubic feet per second) at Porthill.

With the regulation of inflows by Libby Dam the interpretation of the
Integrated Rule Curves order has resulted in Kootenay Lake mean
maximum levels being more than 2 meters (6.6 feet) lower since the
construction and operation of Libby Dam in 1974. We believe that lower
maximum lake elevation may have contributed to the lack of successful
white sturgeon reproduction in the Kootenai River by altering river stage,
flow velocity, and substrate relationships in the vicinity of sturgeon
spawning habitat near Bonners Ferry. Essentially, with lower Kootenay
Lake levels the backwater effect of the lake is not as pronounced and
therefore the white sturgeon detects suitable velocities farther downstream
in the area of the sand substrates. As evidence, in 1994, 1995, and 1996, as
Kootenai River peak flow and lake stage increased progressively, white
sturgeon egg collections occurred increasingly farther upstream near
Bonners Ferry (Paragamian et al. 1996).

Another important component of this recovery plan is to evaluate whether
implementing recovery tasks 112 and 113 results in successful white
sturgeon recruitment. This would entail using a systematic approach to
evaluate how flow shaping, timing, water volume, water temperatures, and
substrate type affect white sturgeon spawning behavior and recruitment.
Also, with young-of-the-year fish produced in the system, we may begin to
evaluate other factors affecting early age survival in the Kootenai River
ecosystem.

321  Describe the response of spawning white sturgeon to
various Kootenai River flows, water temperatures, gas
supersaturation, and Kootenay Lake elevation.

Potential spawning white sturgeon will be captured and tagged
with ultrasonic and radio transmitters. Both females and males
will be tracked daily using telemetry gear prior to and throughout
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the spawning season. Habitat used by tagged adults will be
described including depth, substrate, water temperature, and mean

column velocities.

Habitat use curves will be developed for white sturgeon spawning
in the Kootenai River. Detailed maps of the movement and
distribution of tagged sturgeon from April through September will
also be developed. This information will be used to evaluate the
success of proposed flow augmentation measures as described in
task 11 in providing natural recruitment, and also useful in
establishing habitat based recovery criteria as part of task 43.

Gas supersaturation (DGS) in the Kootenai River originating from

" Libby Dam may influence white sturgeon survival and riverine
health. Although adult white sturgeon occupy deeper water and are
less prone to gas bubble trauma, larvae and juveniles using
shallow river margins and backwater sloughs may be influenced
directly or indirectly (via impacts on the food supply) by elevated
gas levels. Measurements of gas concentrations by the Montana
Department of Fish, Wildlife, and Parks during Libby Dam spills
in the 1970's revealed that saturation levels violated current
Montana State water quality standards (greater than 110 percent
total dissolved gas) in the Kootenai River. Supersaturated water
persisted downstream beyond Kootenai Falls into the river reach
inhabited by white sturgeon and their prey. This monitoring
program should measure dissolved gas levels in the Kootenai River
downstream of Libby Dam to assure that white sturgeon recovery
is not compromised by elevated gas concentrations. Recent studies
on white sturgeon larvae in the lower Columbia River revealed
changes in swimming ability and increased vulnerability to
predation due to gas supersaturation at sublethal exposure
(Counihan et al. 1998).

This analysis will also relate the level of white sturgeon spawning
and recruitment to Kootenay Lake levels. Since Libby Dam flow
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regulation began, Kootenay Lake maximum spring elevations have
decreased compared to pre-Libby Dam conditions. Decreased lake
elevations would reduce the backwater effect of Kootenay Lake
and thereby alter velocity patterns upstream in the Kootenai River.
Velocities are important to spawning behavior and locations.
Altered river velocities resulting from these lake elevation changes
could partially explain the recent observation of white sturgeon
spawning in the Kootenai River farther downstream than expected
and over a sand substrate where eggs may not survive.

322  Annually measure white sturgeon spawning.

Artificial substrate mats, D-ring plankton nets, and predator fish
stomachs will be used to sample eggs in the Kootenai River.
Physical habitat parameters at egg collection sites will be measured
including water depth, river bottom type, and mean water column
velocity. Predator fish stomachs should be removed and examined
for the presence of white sturgeon eggs.

Spawning can be verified by collection of eggs during the flow
augmentation period. A relative index of the number of spawning
episodes that occurred will be developed. Fertilized white sturgeon
eggs will be analyzed to determine developmental stage.

Combined with water temperature during the incubation period,
this information will be used to back-calculate time of spawning
and associated physical habitat parameters.

323 Measure white sturgeon larvae, fry, and juvenile
abundance and distribution in the Kootenai River and

Kootenay Lake annually.

Year class abundance can be determined for most types of fish
during the first year of life. As yet there are no reliable techniques
for determining year-class abundance of young-of-the-year or age 1
white sturgeon in the Kootenai River basin. The monitoring
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program (described under task 3) will continue to use and evaluate
a variety of traps, trawls, and nets to reliably sample white sturgeon
larvae and fry in the Kootenai River system. Abundance estimates
will be calculated annually for white sturgeon larvae and fry in the
Kootenai River, along with potential larval and young-of-the-year
rearing habitat. These data will provide further insight into

locations of spawning and rearing habitat and fish movements.

Juvenile white sturgeon abundance and distribution will be
monitored with small mesh gill nets in the Kootenai River and
Kootenay Lake. Relative abundance estimates will be calculated
for juvenile fish using a sampling design based on location, time of
year, gill-net sampling effort, and total catch. Potential juvenile
rearing habitat will also be identified. Habitat use curves will then
be prepared and compared to available aquatic habitat through the
use of In-stream Flow Incremental Methodology (IFIM) (task 324).
Knowledge of critical life-cycle requirements will be used to
evaluate and direct habitat enhancement efforts.

324 Quantify sturgeon sgawning_[incubation habitat and
early rearing habitat using In-stream Flow Incremental
Methodology.

Habitat use data developed in tasks 321 through 323 will be used
in the In-stream Flow Incremental Methodology model to quantify
and locate spawning habitat and early rearing habitat in the
Kootenai River system at different river discharge levels. This
information will be used to evaluate the response of white sturgeon
to habitat available during various flow regimes.

33 Conduct investigations on biological productivity in the

Kootenai River.

Koocanusa Reservoir currently acts as a nutrient sink and thus limits the

primary and secondary productivity of the Kootenai River downstream of
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Libby Dam. Changes in nutrient availability affect the food chain for the
fish community, the prey base for many species including white sturgeon,
growth rates, and possibly survival of larval fish.

331 Assess the necessity of increasing nutrients in the
Kootenai River.

Similar to the Kootenay Lake fertilization project previously
described in Part I - Conservation measure 5, artificial additions of
phosphorus and nitrogen may be a potential means of restoring
primary and secondary productivity in the Kootenai River. All
existing information regarding stream fertilization should be
compiled and evaluated. Following this evaluation, a program
describing potential nutrient dynamics and possible benefits to
Kootenai River white sturgeon recovery from stream fertilization
should be developed in cooperation with appropriate Canada,
Montana, Idaho, and Indian Tribes. Improved primary and
secondary productivity in the Kootenai River basin will also benefit
other fish species, e.g. bull trout, rainbow trout, kokanee, burbot, and
mountain whitefish.

332 Use computer modeling to refine and analyze recovery
tasks.

In 1997, through a series of workshops, an Adaptive Environmental
Assessment (AEA) model for the Kootenai River was developed as
part of an adaptive management process to examine the potential
benefits and impacts of alternate Kootenai River flow regimes on
white sturgeon recruitment and other resources in the system. The
main objective was to provide a tool that would aid in désign of an
experimental management program to define a flow regime that
would benefit white sturgeon juvenile recruitment. The model
simulations summarize the tradeoffs between power economics,
flood protection, and fisheries benefits, as well as tradeoffs among
species, associated with different flow regimes. The model will be
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used to evaluate the effectiveness of recovery tasks presented in this
plan.

Evaluate the effects of contaminants on white sturgeon.

The Bonneville Power Administration funded a water and sediment quality
study of the Kootenai River in the United States from Eureka, Montana
downstream to Porthill at the United States/Canada border. However, lethal
and sublethal effects of water and sediment chemical constituents on early

life stages of white sturgeon still need to be determined.

341 Compile existing information on contaminants in the
Kootenai River.

Use available information found in recent studies completed by the
Kootenai Tribe of Idaho and Idaho State University to determine the
presence and concentrations of contaminants including metals,
organics, and inorganics in the water, sediment, and biota in the
Kootenai River.

342 Conduct contaminémt bioassays to evaluate the effects
of selected chemicals on white sturgeon.

Laboratory studies of effects of heavy metals and other contaminants
on white sturgeon eggs, larvae, and juveniles should be initiated.
Existing protocols should be used where applicable; where no
protocols exist, they should be developed with the cooperation of the
Environmental Protection Agency.

Implement conservation and recovery of Kootenai River white
sturgeon.

Recovery of Kootenai River white sturgeon is dependent upon regional

coordination and adequate funding to implement conservation measures proposed

in this plan.
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41 Develop a Participation Plan to support implementation of the
Kootenai River white sturgeon recovery plan.

Implementation of this recovery plan for Kootenai River white sturgeon will
be accomplished only through interagency cooperation and participation
leading to the timely recovery of the species while minimizing regional
social and economic impacts. To meet these objectives, the Fish and
Wildlife Service on July 1, 1994 issued new policy to develop a public
Participation Plan for implementing recovery actions. Participation Plans
are intended to ensure that a feasible recovery strategy involves and
addresses the concerns of affected interest groups while providing realistic
and timely recovery of the species. In the case of the Kootenai River white
sturgeon, a Participation Plan would be developed by most of the agencies
represented on the recovery team, and could include summaries of annual
work plans for Kootenai River monitoring, research, and hatchery projects
and section 7 consultations.

42 Identify funding reguired to achieve Kootenai River white
sturgeon recovery.

Existing budgets of participating and responsible parties are not capable of
funding all recovery tasks identified in this final plan. The recovery team
should be retained to identify various funding strategies, including
congressional appropriations, water-use fees, Federal mitigation programs,
and binational agreements that may be useful in implementing white
sturgeon recovery efforts.

421 Recommend research and management regarding

ecosystem and fishery improvement measures for the
Kootenai River basin.

As new information is developed and recovery actions are
implemented, the recovery team should meet to address “new”
research and management needs concurrent with white sturgeon
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recovery activities. The Fish and Wildlife Service anticipates that
new questions and data needs will arise as white sturgeon recovery
implementation occurs. The recovery team would meet to develop
specific proposals to address these data gaps and recommend
possible funding sources.

43 Reevaluate downlisting and/or delisting criteria as needed.

As initial recovery measures (see tasks 1-342) are accomplished and/or
additional information regarding the ecology of Kootenai River white
sturgeon becomes available, specific delisting criteria will be established.

44 Determine the indirect recovery costs of foregone power
generation.

Implementing the many conservation actions proposed in this recovery plan
may create additional economic impacts that are not normally considered a
true “cost” of recovery. These impacts include foregone power generation
opportunities, flood control impacts, and resident fish impacts.

The Army Corps of Engineers, Bonneville Power Administration, and BC
Hydro should conduct an economic analysis of proposed white sturgeon
recovery actions in terms of foregone power generation and remedial flood
control requirements. This analysis should determine if the current “base
economic assumptions” regarding lost power revenues are valid. The
analysis should also consider alternative regional power marketing strategies
to reduce revenue impacts and identify innovative measures to reduce
potential flood control costs.

45 Increase public awareness of the need to protect Kootenai River
white sturgeon.

Increase public awareness of the need to protect Kootenai River white
sturgeon and their habitat (or ecosystem). Specific tasks to accomplish this

might include periodic news releases, brochures, interactive presentations,
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in-school presentations by recovery team members, and possibly television
documentaries.

5. Monitor the status of native fishes in the Kootenai River drainage.

The Kootenai River basin once provided important recreational, consumptive, and
native subsistence fisheries. In addition to white sturgeon, residents and
nonresidents fished for kokanee, burbot, rainbow trout, westslope cutthroat trout,
bull trout, and mountain whitefish. All of these fisheries have declined
dramatically over the past several decades. For example, a recent creel survey by
the Idaho Department of Fish and Game revealed that fishing effort in the Idaho
portion of the Kootenai River is the lowest of all waters surveyed in northern
Idaho (Vaughn L. Paragamian, IDFG, pers. comm., 1996). Conversely, the
abundance of nongame fish (e.g. suckers, northern squawfish) is three times
higher than prior to the construction and operation of Libby Dam. Restoration of
recreational fisheries is important to anglers and the regional economy.

Studies on the status of native fish in the Kootenai River basin were first
authorized by the Northwest Power Planning Council in 1983. Although many of
these studies continue, additional information is still needed on the status and
important habitats required by several of the native and recreationally important
fish species, including bull trout, kokanee, rainbow trout, burbot, and mountain
whitefish. This information will also be useful to evaluate how resident fish are
affected by conservation actions for Kootenai River white sturgeon.

51 Conduct studies on kokanee downstream from Libby Dam.

The Montana Department of Fish, Wildlife, and Parks; Idaho Department of
Fish and Game; Kootenai Tribe of Idaho; and British Columbia Ministry of
Environment, Lands, and Parks should continue annual monitoring to
determine if kokanee entrained through Libby Dam during white sturgeon
and salmon flow augmentation survive and contribute to downstream
regional fisheries. Annual population estimates of kokanee would also be
useful in determining whether increasing kokanee populations observed in
recent years are affected by nutrient availability in the Kootenai River and
Kootenay Lake.
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511 Collect abundance, distribution, and reproduction data
for kokanee in the lower Kootenai River tributaries.

Annual kokanee spawning population estimates will be determined.
Information will be used to provide recommendations for improving
kokanee spawning habitat and reintroducing kokanee in the Kootenai
River tributaries. Additionally, the Idaho Department of Fish and
Game; British Columbia Ministry of Environment, Lands, and Parks;
and Kootenai Tribe of Idaho should evaluate opportunities to
enhance spawning habitats in the Yaak River and Lake Creek.

52 Determine the status and distribution of burbot in the Kootenai
River downstream of Kootenai Falls and Kootenay Lake.

Burbot are currently classified as a State threatened species by the Idaho
Department of Fish and Game. The commercial and sport harvest of burbot
prior to 1974 was estimated as high as 25,000 kilograms (55,000 pounds) in
some years. This was primarily a winter fishery with few burbot caught in
the spring and fall. Since that time, the burbot fishery in the Kootenai River
basin has collapsed. There has been scant evidence of reproduction, only one
juvenile burbot and no larvae have been captured in recent years. Sonic
telemetry studies and recaptures reveal that the Goat River is the only known
spawning location in the lower Kootenai River drainage (Paragamian et al
1997).

521 Determine distribution and life history of burbot.

The study begun in 1993 to identify distribution, life history, and
factors limiting populations of burbot within the Kootenai River
drainage should continue to be funded by the Bonneville Power
Administration. All burbot captured will be tagged, and population
estimates will be conducted annually to monitor population trends.
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522 Determine secondary impacts from the flow
augmentation program on burbot.

Recent research efforts by the Idaho Department of Fish and Game
suggests that high, fluctuating Kootenai River flows during the
winter affect winter migrations of burbot and possibly impact
reproduction. Information garnered from implementing task 11 and
completing task 521 should be used to evaluate how the proposed
flow augmentation program will impact burbot recruitment.
Preliminary study results indicate that burbot migrations during the
spawning season may be effected by Libby Dam outflows during the
winter for power production and flood control. Flow tests should be
conducted to determine the maximum tolerable discharge and
duration to allow burbot migration. This information is important
because burbot in Idaho and British Columbia are genetically distinct
from burbot in the Montana reach of the Kootenai River. Some
believe this stock may be at greater risk of extinction than sturgeon.

Identify factors limiting rainbow trout survival and/or

recruitment in the Kootenai River basin.

Rainbow trout spawning activity should be monitored to evaluate egg

desiccation and/or redd scouring impacts in the Kootenai River from the

white sturgeon flow augmentation program.

531 Determine the status, distribution, and habitat use of

rainbow trout in the Kootenai River from Libby Dam to
Bonners Ferry.

The Idaho Department of Fish and Game and the Montana
Department of Fish, Wildlife, and Parks should further investigate
the status and distribution of rainbow trout, including native Gerrard
and interior redband, in the Kootenai River downstream of Libby
Dam. Habitat use will be determined for fry, juvenile, and adult
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rainbow trout using scuba and snorkeling in the Kootenai River.
This information will be useful to evaluate the effects of white
sturgeon flow augmentation on rainbow trout.

Develop information on bull trout in the Kootenai River basin.

On June 10, 1998, the Columbia River population of bull trout was listed as
a “threatened” species (63 FR 31647) under the Endangered Species Act.
Additional information is needed on life history requirements, distribution,

and factors regulating bull trout subpopulations within the Kootenai River

drainage.

541 Determine distribution and status of bull trout in

tributaries of the Kootenai River.

Bull trout are known from the Kootenai River, Koocanusa Reservoir,
Kootenay Lake, and several tributaries within the Kootenai River
basin. Bull trout are currently isolated into five subpopulations in the
Unites States portion of the basin, with subpopulations generally
stable with relatively low abundance. Monitoring by Idaho
Department of Fish and Game; Montana Department of Fish,
Wildlife, and Parks; British Columbia Ministry of Environment,
Lands, and Parks; Canada Department of Fisheries and Oceans; and
the Kootenai Tribe of Idaho will better describe the distribution,
abundance, and habitat availability for bull trout. For example, bull
trout surveys, including redd counts, should be conducted for all
Montana streams where bull trout have previously been found,
including Quartz, O'Brien, Libby, and Pipe Creeks and the Fisher
River.

542 Identify additional conservation measures to protect
bull trout in the Kootenai River drainagé in Montana,
Idaho, and British Columbia.
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The Idaho Department of Fish and Game; Montana Department of
Fish, Wildlife, and Parks; British Columbia Ministry of
Environment, Lands, and Parks; Canada Department of Fisheries and
Oceans; and the Kootenai Tribe of Idaho, using information garnered
from task 541, should identify additional conservation measures
necessary to maintain bull trout within the Kootenai River basin.
Additionally, these agencies should evaluate whether recovery
measures proposed for white sturgeon impact bull trout.

Conduct research on mountain whitefish in the Kootenai River

from Libby Dam downstream to Bonners Ferry.

Habitat use will be determined for fry, juvenile, and adult mountain

whitefish using SCUBA and snorkeling. If possible, separate use data will

be obtained for winter, summer, and spawning habitat. Microhabitat

measurements (e.g. depth, velocity, substrate, and cover) will be taken at

locations where fish are encountered.
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551 Determine the secondary effects of proposed white
sturgeon flow augmentation on mountain whitefish.

A secondary effect of the white sturgeon flow augmentation program
would be less water available during the winter when mountain
whitefish spawn. In order to meet normally high, daily power
demands during the winter, Libby Dam discharge fluctuations could
possibly dewater and kill incubating mountain whitefish eggs. The
Montana Department of Fish, Wildlife, and Parks and the Idaho
Department of Fish and Game should monitor these potential

impacts.

Evaluate impacts of flow augmentation on resident fish in

Canada and the United States.

Flow augmentation proposals to benefit white sturgeon and salmon will

result in water spill at Canadian Kootenay River dams. Additional
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monitoring is needed to evaluate the potential fisheries impacts on the
Duncan, Arrow, and Koocanusa systems due to proposed recovery measures.

561 Effects of flow augmentation on total gas pressure in the

Kootenay River and Columbia River downstream of
Kootenay Lake.

Flow augmentation proposals to benefit white sturgeon will result in
water spill at Canadian Kootenay River dams. This will increase
total gas pressure levels to possibly lethal levels for some fish
downstream of Brilliant Dam. Columbia Power Corporation, the
Canada Department of Fisheries and Oceans, The British Columbia
Ministry of Environment, Lands, and Parks, and Environment
Canada should monitor these impacts, and consideration should be
given to increasing hydroelectric capacity or using other gas
reduction technology at Brilliant Dam as a means to mitigate these
resident fish impacts.

562 Effects of flow augmentation on Kootenay Lake and on

the Duncan and Arrow Reservoirs/Columbia River
systems.

Potential fisheries impacts on the Duncan and Arrow reservoir
systems due to white sturgeon flow augmentation from Libby Dam
include 1) fluctuating flow releases from Duncan Dam during bull
trout spawning migrations. This may affect bull trout movement and
general spawning behavior; 2) decreased flow releases from
Keenleyside Dam during rainbow trout spawning and rearing
periods. This may reduce available spawning habitat and changes in
temperature regimes due to flow changes, which may result in
changes in incubation times; 3) decreased flow releases from
Keenleyside may negatively effect staging and spawning of
Columbia River white sturgeon; and 4) August releases from Libby
Dam passing through Kootenay Lake and/or Arrow reservoir may
flush nutrients and forage organisms from upper strata waters
affecting overall biological productivity.
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563 Evaluate effects of hydro peaking on native fish

throughout the Kootenai River downstream of Libby
Dam.

Daily load following and power peaking at Libby Dam may increase
flows by fivefold in a few hours. These types of flows have altered
the Kootenai River in the reach downstream from Bonners Ferry to
Kootenay Lake to the extent that the river rarely freezes during the
winter. These practices may particularly be impacting bull trout in
the vicinity of Libby Dam in Montana and burbot in Idaho.
Evaluations as part of tasks 51, 52, 53, 54, and 55 should include the
effects of load following and power peaking.

564 Evaluate measures to reduce risk to native and resident
sport fish below Libby Dam.

Demand for refill at Libby Dam for salmon recovery efforts, white
sturgeon recovery, and sport fishing interests may lead to less
conservative flood rule curves at Libby Dam in the 85- to 100-year
protection range proposed in the original project justification. This
would result in increasing the risk of spill and injury to bull trout
and other native or resident sport fish since the frequency of
“unregulated” spill will increase. The Army Corps of Engineers;
Bonneville Power Administration; Montana Department of Fish,
Wildlife, and Parks; and the Fish and Wildlife Service should
evaluate “flip lips” and other structures that could minimize fish
injuries and gas supersaturation downstream of Libby Dam.

6 Assess the overall success of implementation of the recovery plan and
revise accordingly.

This plan should be updated on a 5-year basis as recovery tasks are accomplished,
or revised as environmental conditions change and/or monitoring results or
additional information becomes available.
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The recovery team should meet annually to review annual monitoring reports and
summaries and make recommendations to the Fish and Wildlife Service to revise

the Plan.
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PART III - IMPLEMENTATION SCHEDULE

The Implementation Schedule that follows describes recovery task priorities, task
numbers, task descriptions, duration of tasks, potential or participating responsible
parties, and lastly, estimated costs, if available. These tasks, when accomplished,
will contribute to recovery of the Kootenai River population of white sturgeon as
discussed in Part II of this Plan.

Parties with authority, responsibility, or expressed interest to implement a specific
recovery task are identified in the Implementation Schedule. Listing a responsible
party does not imply that prior approval has been given or require that party to
participate or expend any funds. However, willing participants will benefit by
demonstrating that their budget submission or funding request is for a recovery
task identified in an approved recovery plan, and is therefore part of a coordinated
recovery effort to recover the Kootenai River population of white sturgeon. In
addition, section 7(a)(1) of the Endangered Species Act directs all Federal
agencies to use their authorities to further the purposes of the Act by
implementing programs for the conservation of threatened or endangered species.

Other physical and economic impacts from recovery

Implementing the many conservation actions proposed in this recovery plan will
create additional economic or environmental impacts, and also associated
benefits, not normally considered in estimating the “costs” of recovery.
Economic and environmental impacts include foregone power generation
opportunities, flood control impacts, and resident fish impacts.

o  Flood control impacts can include agricultural and residential flooding,
groundwater seepage, and pumping costs. For example, crop losses ranging
from 30 to 100 percent of a total 650 acres on 12 farms in the United States
portion of the Kootenai Valley were attributed to the 1995 white
sturgeon/salmon recovery flows (Dave Wattenburger, Boundary County
Extension, in litt. 1996). The value of crop losses has not been estimated to
date. Some farmlands were inundated, others were yellowed through soil
saturation, and other lands were inaccessible during the growing season for

88




weed control activities. Irrigation drainage pumping costs for the period
May 1 through July 15, 1995 were estimated at $19,325 in the same United
States portion of the Kootenai Valley. This cost will be adjusted downward
when baseline pumping costs for ongoing average pumping needs are
provided.

Nontargeted Fish impacts. Flow augmentation proposals to benefit white
sturgeon and salmon will result in water spill at Kootenay River dams, in
Canada. This will increase total gas pressure levels to possibly lethal levels
for some fish downstream of Brilliant Dam. Impacts should be monitored
and consideration should be given to increasing hydroelectric capacity or
using other gas reduction technology at Brilliant Dam as a means to mitigate
these impacts on resident fish.

Potential fisheries impacts on the Duncan and Arrow Reservoirs and
Columbia River systems due to white sturgeon flow augmentation from
Libby Dam include 1) fluctuating water releases from Duncan Dam during
bull trout spawning migrations, which may affect bull trout movement and
general spawning behavior; 2) decreased water releases from Keenleyside
Dam during rainbow trout spawning and rearing periods, which may reduce
available spawning habitat and changes in temperature regimes due to flow
changes may result in changes in incubation times; and 3) decreased water
releases from Keenleyside, which would negatively effect staging and
spawning of Columbia River white sturgeon.

Associated benefits include the partial restoration of a more natural Kootenai
River hydrograph and flood plain function that benefit resident fish and wildlife.

Periodic flushing flows would cleanse Kootenai River gravels and improve insect

production. Improving the aquatic ecosystem health leading to improved regional

fisheries will provide secondary economic benefits to local communities. Such

benefits go beyond the “benefits” typically considered in recovery actions.

Conversely, failure to implement proposed recovery actions would have hidden

environmental costs that are typically not considered in cost/benefit analysis.
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Following are definitions to column headings and keys to abbreviations and
acronyms used in the Implementation Schedule:

Priority No.: All priority 1 tasks are listed first, followed by priority 2 and priority
3 tasks.

Priority 1: Actions that must be taken to prevent extinction or to prevent
the species from declining irreversibly in the foreseeable future.

Priority 2: Actions that must be taken to prevent a significant decline in
species population or habitat quality, or some other significant negative
impact short of extinction.

Priority 3: All other actions necessary to provide for full recovery (or
reclassification) of the species.

Task Number and Task Description: Recovery tasks as numbered in the recovery
outline. Refer to the Narrative for task descriptions.

Task Duration: Expected number of years to complete the corresponding task.
Study designs can incorporate more than one task, which when combined, can
reduce the time needed for task completion.

Responsible or Participating Party: Federal, State, Tribal, or Canadian
government agencies, nongovernment organizations, or universities with
responsibility or capability to fund, authorize, or carry out the corresponding
recovery task.
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RECOVERY PLAN IMPLEMENTATION SCHEDULE
WHITE STURGEON: KOOTENAI RIVER POPULATION

I TASK COSTESTIMATES ($1,000) 1
PRIORITY{ TASK TASK DURATION| RESPONSIBLE | Total FY FY FY FY FY
| Number | Number DESCRIPTION (YRS) PARTY | Cost 1989 2000 2001 2002 2003 COMMENTS
1 11 Conduct public review of and approve 1 USACE*, MFWF] 120 40( 80 Begin in 1999
new operational guidelines for FWS, BPA, DFO,
Libby Dam. MELP
112 |Implement new operational guidelines| Continual | USACE*, BPA, | Unk Costs include foregone power
to provide annual flow regimes to MFWFP, FWS production; possible flood
benefit white sturgeon in the Kootenai control costs, need to be
River basin. detenmined.
113 |Coordinate Libby Dam flow releases | Continual | USACE, BPA, | Unk Instream management to
during April through August to achieve BR, NMFS, fine-tune augmentation
an optimum combination of water FWS, MFWP,
temperature and discharge volume. BC HYDRO
1 114 | Store water in Koocanusa Reservoir Ongoing | USACE*, BPA, | Unk
prior to spring runoff to achieve MFWP
white sturgeon fiow targets.
1 115 [Conduct agency coordination for Ongoing | USACE, BPA, 15 3] 3 3 3 3 |U.S./Canada coordination.
implementing white sturgeon BC HYDRO
flow augmentation program. DFO, MELP,
MFWP, IDFG
1 116 Kootenay Lake Evaluations. Ongoing | USACE, MELP, | Unk Unk
FQ, BPA, USFW,|
1 117  |Evaluate altematives increasing Continual DFQ, BPA, Unk Unk
peak Kootenai River flows. USFWS
1 118  |Use existing authorities to conserve Continual | USACE, FWS | Unk Section 7 consultation on
and restore Kootenai River white BPA, NMFS Libby Dam operations.
sturgeon.
1 121 Monitor potential residential or Ongoing USACE Unk Concurrent with Task 112.
agricultural flooding, levee erosion,
and groundwater seepage resulting
from flow augmentation.
1 122  }ldentify opportunities to restore Ongoing USACE* Unk
natural floodplain functions along NRCS, DFO
the Kootenai River. MELP
1 123 | Develop public information program to 1-2 USACE Unk |Unk | Unk 1 - 2 year public information
explain USACE past and current program.
flood control compensation program.
1 124 Monitor impacts of low augmentation | Continual DFO, MELP Unk New monitoring program
on Kootenai River levees and may be needed.
Kootenay Lake in British
Columbia.
1 125 |Assess consolidation of white sturgeo 1-2 FWS, IDFG, bt Funded as part of Task 321
spawning and incubation, habitat KTO!t
quality, and potential substrate
1 improvement measures. ] 11 _— _ ]

unk - Cost estimates are unknown.
ongoing - Task is currently being implemented.
continual - Task will be implemented annually when approved and/or funded.

* Lead Agency
*** . Costs associated as part of other recovery tasks.
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RECOVERY PLAN IMPLEMENTATION SCHEDULE
WHITE STURGEON: KOOTENAI RIVER POPULATION

+

TASK
PRIORITY| TASK TASK DURATION| RESPONSIBLE
Number | Number | DESCRIPTION | _(YRS) PARTY
1 211 Obtain necessary local, State, Tribal, | Continual | IDFG, KTOI,
Federal, and Canadian approval and FWS, MFWP
permits for all conservation
aquaculture activities.
1 221 Determine water quality standards 1 BPA, KTOI"
for KTO! Hatchery. MFWP
1 222 Upgrade KTO! hatchery to meet 2-3 BPA, KTOI,
conservation aquaculture objectives.
1 223 |Maintain Kootenai Trout 1 BPA, MFWP
trout hatchery as a secondary rearing
facility.
1 224 Implement the conservation 10 BPA, KTOI,
aquaculture program.
1 231 Use adopted white sturgeon 10 BPA, KTOI,*
broodstock collection protocol. IDFG
1 232 |Collect adequate numbers of male and 10 BPA, KTOI,
female broodstock to maintain the IDFG
genetic quality.
1 233 |Annually evaluate the conservation 10 BPA, KTOI
aquaculture program. IDFG, MFWP
1 241 Evauate appropriate production goals | Continual |KTOI, BPA,
FWS, MFWP,
IDFG, DFO,
MELP
1 242  [Develop a fish health plan for Continual KTOI*, ALL
hatchery AGENCIES
1 243  |Develop tagging protocols for 2 KTOI, IDFG*,
hatchery reared white sturgeon. DFO, MELP,
MFWP
1 245 Evaluate feasability of establishing 2 ALL AGENCIES
an experimental white sturgeon
population outside of the current
|occupied range.
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Total FY FY FY FY FY
Cost 1999 2000 2001 2002 2003|°
Unk

1711

310 61| 62 | 63 | 62 | 62
1300 240| 290 | 260 | 270 | 280
Unk {Unk | Unk

COST ESTIMATES ($1,000)

COMMENTS ]
Need to obtain permits annually
e.g. Section 10.

1 year, as part of Task 224

Complete upgrade begun in
1998. Cost accrued beginning
in 1998.

Contract costs part of dollars
allocated as part of task 222

Costs of operating existing
KTOI hatchery, out year costs
be higher if hatchery is
expanded

Funded as part of Task 224

Funded as part of Task 224.

Funded as part of Task 224
will be evaluated annually.

Funded as part of Task 224

Funded as part of Task 224

Funded as part of Task 224

Recovery team will consuit
with State and Canada
agencies.




RECOVERY PLAN IMPLEMENTATION SCHEDULE
WHITE STURGEON: KOOTENA! RIVER POPULATION

T

TASK
PRIORITY| TASK TASK DURATION| RESPONSIBLE
Number | Number DESCRIPTION (YRS) PARTY

1 25 Release hatchery reared white 10 KTOI*, ALL
sturgeon into the Kootenai AGENCIES
River basin.

1 251 Adjust white sturgeon releases as 10 KTOI, FWS,
necessary, to meet objectives of MFWP, BPA
the Kincaid breeding plan.

1 261 Determine factors limiting production Ongoing BPA, KTOH,
(natural and hatchery) and habitat use MFWP, IDFG
patterns for each life history stage.

1 321 Describe response of spawning white | Continual KTOIl, MELP
sturgeon to various Kootenai River MFWP, IDFG,
flows, water temperatures, and NMFS
Kootenay Lake elevations.

1 322 |Measure white sturgeon spawning Continual IDFG, KTOI,
annualily. MFWP

1 323 |Measure white sturgeon larval, fry, and| Continual BPA, IDFG,
juvenile abundance and distribution KTOI, MFWP
in the Kootenai River and Kootenay
Lake annually.

1 41 Develop a Participation Plan to 1 ALL AGENCIES

support implementation of the
Kootenai River white sturgeon
recovery plan.
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COST ESTIMATES ($1,000)
Total FY FY FY FY FY
| Cost 1999 2000 2001 2002 2003
Unk

Unk

4000 | 750| 775 | 800 | 825 | 850
Unk

Unk

Unk Unk

COMMENTS

Funded as part of Task 224

Funded as part of Task 224

Funded as part of Task 321

120 K of this total is for
monitoring effects of
augmentation in Kootenai
Reservoir

Funded as part of Task 321

Funded as part of Task 321

Will be completed as part of
final recovery plan.




RECOVERY PLAN IMPLEMENTATION SCHEDUAL
WHITE STURGEON: KOOTENAI RIVER POPULATION

T

TASK
PRIORITY| TASK TASK DURATION| RESPONSIBLE
Number | Number DESCRIPTION (YRS) PARTY

2 244 |Develop a policy for hatchery white 1 BPA, FWS,
sturgeon produced in excess of KTOl, IDFG,
beneficial uses identified in this MFWP, DFO,
plan. MELP

2 311 Sample adult and juvenile white Ongoing BPA, KTOI,
sturgeon in the Kootenai River MFWP, IDFG
and Kootenay Lake. BC, MELP

2 312 |Collect and preserve tissue and Ongoing BC, MELP
blood samples for genetic analysis. BPA, KTOI,
system. MFWP, IDFG

F 313  [Compile catch data to refine white Ongoing BPA
sturgeon population size estimates
annually in the Kootenai River basin.

2 314 |Develop a juvenile white sturgeon 2 BPA, IDFG*
year class index.

2 323 Measure white sturgeon larval, fry, and| Ongoing BPA
juvenile abundance and distribution
in the Kootenai River and Kootenay
Lake annually.

2 324 [Quantify sturgeon spawning incubation 2 BPA, IDFG,
habitat and early rearing habitat KTOIl, MFWP
using IFIM.

2 331 |Assess the necessity of increasing 5 BPA, KTOI
nutrients in the Kootenai River.

2 332 |Use computer modeling to refine 1 USFWS, MELP,
and analyze recovery tasks IDFG, KTOI

2 341 [Compile existing information on 2 BPA, KTOI*
contaminants in the Kootenai River. IDFG

2 342 Conduct contaminants bioassays to 5 BPA, KTOI*
evaluate the effects of selected
chemicals on white sturgeon.

2 421 Recommend additional research Ongoing | Recovery Team
and management regarding
ecosystem and fishery improvement
measures for the Kootenai River
Basin.
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COST ESTIMATES ($1,000)
Total FY FY FY FY FY
| Cost 1999 2000 2001 2002 12003
“* |Unk
“* |Unk { Unk
bl Unk | Unk
Unk jUnk
Unk |Unk | Unk
Unk
Unk

COMMENTS
May require need for Section 10,
permits. Funded as part of
Task 223.

Funded as part of Task 321.

Funded as part of Task 321.

Funded as part of Task 321.

Funded as part of Task 321,

Funded as part of Task 321.

Begin in 1997, funded as part

of Task 321.

Funded as part of task 321.

Either 1996 or 1997.

Funded as part of Task 331.

Part of recovery Task 331

Ongoing as needed.




RECOVERY PLAN IMPLEMENTATION SCHEDULE

WHITE STURGEON: KOOTENAI RIVER POPULATION

TASK |
PRIORITY| TASK TASK DURATION| RESPONSIBLE
| Number_| Number }| DESCRIPTION (YRS) PARTY
3 44 Determine the indirect recovery needs | Ongoing | BPA, USACE,
of foregone power generation BCHYDRO
n/a 511 Collect baseline abundance, 5 IDFG, KTOI
distribution, and reproduction MFWP
date for kokanee in Idaho
Kootenai River tributaries.
n/a 521 Detenmine distribution and life history 5 IDFG*, MFWP
of burbot.
n/a 522 |Determine secondary impacts from 2 IDFG*, MFWP
proposed flow augmentation program
on burbot reproduction.
n/a 531 Determine the status. distribution, 5 IDFG, MFWP
and habitat use of rainbow trout
in the Kootenai River from Libby Dam
to Bonners Ferry.
n/a 541 Determine distribution and status of 2 IDFG*, MFWP
bull trout in in tributaries of the
Kootenai River.
n/a 542 {dentify additional conservation 1 BPA, MFWP
measures to protect bull trout IDFG
in the Kootenai River drainage in
Montana, Idaho, and B.C.
n/a 551 Determine the secondary effects 4 BPA, MFWP
of proposed white sturgeon
flow augmentation on mountain
whitefish.
3 561 Effects of flow augmentation on TGP ? DFO, MELP
in the Kootenay River and Columbia
River downstream of Kootenay Lake.
3 562 Effects of flow augmentation on the ? DFO, MELP
Duncan and Arrow Reservoir/Lower
systems
3 [} Assess the overall success of Ongoing | Recovery Team
implementation of the recovery plan
and revise accordingly.
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Total

809

735

Unk

300

Unk

75

Unk

Unk

Unk

Unk

COST ESTIMATES ($1,000)

FY
1998

147

Unk

170

13

FY
2000

155

140

175

57

14

FY

FY

20012002

162

147

180

60

Unk

169

154

16

FY

2003 { COMMENTS

176

161

180

66

Ongoing

Ongoing

Costs part of Task 521.

Ongoing

Started in 1996, ongoing

Using results from Task 541.

Canada projects

Canada projects.
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