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Cover photo: Kootenai River Habitat Restoration Program, Upper Meander Project, pile driving to construct flow redirection structures.

!

Overview
The Kootenai River subbasin straddles the U.S. and
Canadian border. The subbasin includes portions of British
Columbia, Montana, and Idaho with a total watershed of
over 19,000 square miles. The Kootenai River is the
second largest tributary of the Columbia
River in terms of runoﬀ volume and the
third largest watershed in the Columbia
River system.
The Kootenai subbasin is the homeland
of the Kootenai or Ktunaxa Nation, which
consists of seven contemporary bands in
the United States and Canada, including
the Kootenai Tribe of Idaho.
The subbasin, with its large riparian
forest and wetland complexes, was once
one of the most productive watersheds in
the Pacific Northwest. Over the last
century the ecosystem has been altered by
diking, agricultural conversion, logging, mining and
infrastructure development. However, the most profound
changes to the ecosystem are the result of the construction
and ongoing operation of Libby Dam.
When Libby Dam became operational in 1972 annual
peak flows were reduced by half and the natural
hydrograph, which historically featured a single spring
freshet that provided energy and nutrients to drive
ecosystem processes, was disrupted. Dam operations
created unnatural flow fluctuations and significantly
changed the annual temperature regime in the Kootenai
River. The new flow regime, along with historical diking,
limits the hydrologic connection between the Kootenai
River and its floodplain resulting in loss of riparian and
wetland plant and animal species, and the related functions
that normally support a healthy ecosystem. Collectively,
these impacts have led to declining and endangered
populations of native fish and wildlife and their habitats in
the Kootenai subbasin.
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Why these projects?
The Kootenai Tribe’s suite of projects are
designed to address a range of ecosystem
functions that were negatively impacted by
the construction and operation of Libby Dam
and historical diking and land conversion.
These changes to the ecosystem resulted in
losses of culturally important fish and wildlife
and their habitats.
The Tribe’s fish and wildlife projects address
tribal restoration objectives, including
restoration of lost subsistence resources and
help the Federal government meet its

tion
Libby Dam construc
& operations

Treaty and Trust obligations and address
Libby Dam BiOp Reasonable and Prudent
Actions (RPAs).
The projects also address the Kootenai
River White Sturgeon Recovery Plan
objectives (ESA), and Kootenai Valley
Resource Initiative accords including the
Burbot Conservation Strategy MOU and
Wetland and Riparian Conservation Strategy.
The Tribe’s projects are also consistent with
the goals and objectives of the Northwest
Power and Conservation Council’s Fish and
Wildlife Program (Northwest Power Act) and
the Kootenai Subbasin Plan goals and
objectives.
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The Kootenai Tribe’s approach to addressing the impacts of construction
and operation of Libby Dam emphasizes ecosystem restoration.
The Tribe’s program is science-based, holistic, collaborative, inclusive of
social and economic values, consistent with Tribal cultural values, and
adaptively managed.

Kootenai River Native Fish Conservation
Aquaculture Program Prevent extinction of
Kootenai sturgeon and reestablish native burbot
population. Addresses Tribal Treaty subsistence
and cultural harvest in future. Sturgeon and burbot
are critical components of the Kootenai River
food web and ecosystem.

Kootenai River
Ecosystem Restoration
Addresses loss of
nutrients caused by
altered flows and
hydrograph and
disconnection with
floodplain and side channels.
Nutrient additions support
reestablishment of functioning
food web and contributes to
recovery and viability of multiple
native aquatic species.

Kootenai River Floodplain Ecosystem
Operational Loss Assessment, Protection,
Mitigation, and Rehabilitation Project Tool to
measure and understand the impacts and extent of changes
to the ecosystem related to Libby Dam construction and
operations. Used to prioritize and plan cost effective
mitigation and restoration actions and to measure
the effectiveness of those actions.
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Kootenai River Habitat Restoration
Program Working within the constraints of the
existing post-dam hydrograph, addresses altered
flows, lack of floodplain and side channel
connectivity, bank erosion and land loss,
altered sediment transport, depth, velocity,
and altered hydraulics. Restores and
enhances aquatic habitat for Kootenai
sturgeon, burbot and other native
fish. Contributes to restoration
of food web and riparian
habitats.

Reconnect Kootenai
River with the
Historical Floodplain
Project Addresses loss of
floodplain habitats,
wetlands, stream
channels, and riparian
habitat. Restoration actions
associated with wildlife mitigation
projects including focus on avian and
terrestrial populations as well as aquatic
species.

Albeni Falls Wildlife Mitigation Addresses
losses of wildlife and habitats within the Tribe’s
ancestral lands (Lake Pend Oreille) linked to
construction and inundation associated with the
Albeni Falls hydro project.

Kootenai River Native Fish Conservation

Aquaculture Program
• Restore a healthy age class structure to
enhance demographic and genetic viability
and persistence of the population.
• Reestablish a sturgeon population capable of
future Tribal Treaty subsistence and cultural
harvest.

Kootenai River white sturgeon and burbot
were keystone species in the Kootenai River and
are of immeasurable cultural value to the
Kootenai Tribe. These native fish once
sustained a culturally important Tribal fishery as
well as a valued recreational fishery. A
precipitous decline in both populations resulted
in the elimination of the Tribe’s ability to fish
for these culturally important species.
The U.S. Fish and Wildlife Service listed
Kootenai sturgeon as endangered under the
ESA in 1994.
The Tribe initiated a sturgeon conservation
aquaculture program in 1989 in an eﬀort to
preserve an adequate demographic and genetic
base for a healthy future population.

Kootenai River burbot are functionally extinct,
meaning that the population is too small to
recover on its own, even if suitable habitat
conditions existed or could be immediately
restored. The Kootenai Valley Resource
Initiative Burbot Conservation Strategy was
completed in 2005 and a multilateral
conservation agreement was signed to ensure
burbot population decline would be addressed.
The goal of the Tribe’s burbot aquaculture
program is:
• To reestablish a native burbot population in
the lower Kootenai River capable of future
Tribal Treaty subsistence and cultural harvest
and sport harvest once the population reaches
sustainable levels.

The goals of the Kootenai sturgeon
aquaculture program are to:
• Prevent extinction of Kootenai
sturgeon by preserving the
locally adapted genotypes,
phenotypes, and associated life
history traits of the population.

Photos - Top le": Hatchery sign. Bottom le": Burbot. Bottom right: Sturgeon.
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Kootenai River Native Fish Conservation Aquaculture Program (cont.)
The existing Tribal Sturgeon
Hatchery facilities were
developed to meet near-term
objectives of avoiding
demographic extinction with
the assumption that natural
requirement would be restored
by implementing flow
measures.
Since flow measures have not
restored recruitment, numbers
of broodstock, families and
total releases provided by
current production facilities
are inadequate to address
longer-term conservation
risks.

reducing density-related
pathogen transmission and
disease susceptibility.
Additional space will also
support separation of sturgeon
progeny groups (families) in
the hatchery in order to
maintain distinct family
lineages until the fish are large
enough to be permanently
marked with passive
integrated transponder (PIT)
tags. Additional space is also

The existing facility is
operating at its physical and
functional capacity, limiting
any program operational
flexibility in the future.
Expansion of the current
facilities is not a viable
alternative because the
available space and water
sources are fully utilized.
The new sturgeon hatchery,
in concert with the existing
facility, will enable more
sturgeon to be reared to
Age-1+ (optimizing survival
rates upon release) in
temperature and density
conditions that optimize inhatchery survival.
Additional rearing space will
also improve fish health by
Figure: Existing Tribal Hatchery site plan with planned upgrades identified.
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required to facilitate separate
rearing of large and small
components of individual
families to reduce mortality
due to size-based selection in
the hatchery.
Expansion of the Tribal
Hatchery program was
identified in the Libby Dam
Biological Opinion Reasonable
and Prudent Action (RPA)
Component 4.

Kootenai River Native Fish Conservation Aquaculture Program (cont.)
There is no physical capacity available at the
existing Tribal Sturgeon Hatchery to
accommodate the burbot conservation
aquaculture program. The construction of a new
facility is critical to advancing the burbot
conservation eﬀorts and to meeting the
biological objectives identified in the KVRI
Burbot Conservation Strategy.

• Completion of a
pilot study to
evaluate movement
and habitat use.

Accomplishments to Date

• Burbot are dispersing
extensively in the
river.

Kootenai sturgeon program successes include:
• Over 300 wild white sturgeon adults spawned
• Over 200 sturgeon families produced
• Over 220,000 juvenile sturgeon released
• Excellent survival rates; juvenile hatchery
sturgeon are dispersing throughout the river
• Successful completion of the Step 1 Master
Plan (2009 and 2010) and Step 2 document
and preliminary facility design (2012).
Burbot programs successes include:
• Development of successful burbot aquaculture
techniques (there was no culture history for
burbot)

• Completed
successful
experimental releases
in 2009-2012

• Ready to move to the
next phase of
production per the
Conservation
Strategy MOU.
The Tribe initiated
work on Step 3 of the NPCC process in late 2012
and implementation of upgrades to the Tribal
Hatchery and construction of the Twin Rivers
Hatchery are scheduled to begin in summer
2013.

Above: Twin Rivers hatchery site with i#ustration of new facility.
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Ecosystem Restoration Project
The Ecosystem Restoration Project
addresses nutrient losses associated
with elimination of large annual
flushing flows and loss of floodplain
and side channel connectivity. The
goal of the project is to recover a
productive, healthy and biologically
diverse Kootenai River ecosystem,
with emphasis on native fish species
rehabilitation. The Tribe
implements this project in
collaboration with Idaho
Department of Fish and Game.
The project is designed to aid
the recovery of important fish
stocks, i.e. white sturgeon,
burbot, bull trout, kokanee and
other salmonids important to
the Kootenai Tribe and
regional sport-fisheries.
Limited system
productivity in the
regulated mainstem of
the Kootenai River has
been identified as a
significant factor
limiting a functioning
healthy food web. The
lack of productivity at

the lower trophic levels of the food web
has contributed to reduced fisheries in
the Kootenai.
Project actions have included a
biomonitoring program,
investigation of ecosystem-level
productivity, testing the feasibility
of, and then implementing a largescale Kootenai River nutrient
addition experiment, evaluation
and rehabilitation of key
Kootenai River tributaries
important to the health of the
Kootenai River ecosystem, and
implementation of nutrient
addition and monitoring in the
lower Kootenai River
ecosystem.
A major project milestone was
the initiation of a 5-year
experimental nutrient
restoration eﬀort in
2005 with additions of
liquid phosphorus to
the Kootenai River near
the Idaho-Montana
border and in Kootenay
Lake.

Photos directly above $om le" to right: nutrient tanks at site in Canyon Reach of Kootenai River, rocks $om above and below
site showing success of project, rotomine dye test.
!

Ecosystem Restoration Project (cont.)
The biological response to both the Kootenai
River and Kootenay Lake programs has been
outstanding, with desired responses at multiple
trophic levels (i.e., zooplankton, insects, fish).
This project is contributing to the restoration
of the food web and has proven to be a costeﬀective and successful mitigation tool in the
era of Libby Dam. Nutrient addition in the
Kootenai River reaches where it is eﬀective, and
in Kootenay Lake are part of the tool box the
Tribe is implementing to restore ecosystem
functions and self-sustaining populations of fish
and wildlife in the Kootenai subbasin.
Accomplishments to Date:
• 1994-1999. Identified underpinnings of
ecosystem declines and collapsed Fisheries
and confirm critical role of nutrient
productivity. In 1999 began investigation of
possibility of nutrient addition to address this
limiting factor.

Photo above: nutrient testing. Above right: ecosystem fish camp.
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• 2000-2003. Initiated mesocosm project and
comprehensive biomonitoring to identify
lower aspects of food web and key nutrients
that were missing. Established collaborative
working group, International Kootenai
Ecosystem Restoration Team (IKERT).
• 2004. Initiated nutrient additions in South
Arm of Kootenay Lake and in 2005 initiated
nutrient additions at the Idaho-MT border for
5 year experimental period.
• 2005-2009. Conducted nutrient addition
evaluation program to determine benefit of
using nutrient additions as permanent
mitigation tool.
• 2012. Received approval and funding to
continue nutrient additions as mitigation
action in Kootenai River and Kootenay Lake
for next 5 years.

Kootenai River Habitat
Restoration Program

Photo above: Phase 1A KRHRP project a"er construction (2011).

The Kootenai River Habitat Restoration
Program (KRHRP) is a large-scale, ecosystembased habitat restoration program to restore
and maintain Kootenai River habitat conditions
that support all life stages of Endangered
Kootenai sturgeon, burbot and other native fish.
The program targets a 55-mile reach of the
Kootenai River in Idaho. The
Tribe completed the Kootenai
River Habitat Restoration Program
Master Plan in July 2009. The
Master Plan identified a suite of
habitat treatments designed to
address specific limiting factors
in three segments of the river -the braided reaches, the straight
reach and the meander reaches.
The project KRHRP goals are:
• Restore physical habitat by reducing the
negative eﬀects to river and floodplain
ecological processes caused by river response
to the altered landscape.
!

• Restore native vegetation by establishing
stream bank and floodplain conditions that
sustain plant community development
processes.
• Restore aquatic habitat conditions that
support all life stages of native fish (including
ESA listed Kootenai River white sturgeon)
and promote sustainable
populations.
•Create opportunities for river and
floodplain stewardship in the
community.
The KRHRP was specifically
identified as part of the Libby Dam
Settlement Agreement, which
stipulated that implementation of
the KRHRP Master Plan must be
initiated by 2012. The Tribe
completed the first two projects of the
KRHRP one year ahead of Settlement
Agreement schedule in 2011 and completed
another two project in 2012.

Kootenai River Habitat Restoration Program (cont.)

Photos above le": technical review advisors review 2012 designs. Above right: KRHRP site visit by executive team

Accomplishments to Date
• The Tribe completed the KRHRP Master
Plan in coordination with multiple agencies,
technical experts and stakeholders in 2009.
• Completed planning, design and
implementation of two restoration projects in
the braided reaches in 2011 - one year ahead of
schedule. The Phase 1A and 1B project
actions restored 1,600 linear feet of mainstem
bank and installed large wood, restored 2,800
feet of side channel, created or enhanced 3
side channel pools, 2,600 feet of side channel
large wood, restored 8.5 acres of floodplain
and wetland, placed 5,400 plants, and installed
5,000 linear feet of riparian buﬀer fencing.
• Completed planning, design and
implementation of two restoration

Photos above: Construction of 2011 Phase 1A project.
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projects in the braided reaches in 2012 -- the
Upper Meander and North Side Channels
projects. The North Side Channel project
restored existing side channels and enhanced
aquatic, floodplain and riparian habitat. The
pre-project Upper Meander site had some of
the most extensive erosion and land loss
found in the braided reaches. This project
included construction of innovative spur dike
structures that redirected flow away from the
banks, while simultaneously creating desirable
aquatic habitat in the form of recirculating
eddies and pools and a range of complex
hydraulic conditions.
• Completed final designs and collaborative
interagency and expert technical review, for
projects to be implemented in summer/fall
2013, (Middle
Meander, 1A
Extension, Shorty’s
Island Substrate
Enhancement Pilot)
and 35% designs for
2014-2015 projects
(Straight Reach and
Bonners Ferry
Islands).

Kootenai River Habitat Restoration Program (cont.)

Above: 2011 and 2012 KRHRP Project locations.

Above right: 2012 KRHRP North Side Channels project. Above le" top: 2012 North Side Channels grading. Above le)
bottom: Crew creating microtopography at North Side Channels.

Above: 2013 and 2014 KRHRP projects. Shorty’s Island, located downstream $om Bonners Ferry is shown in the inset photo.
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Kootenai River Habitat Restoration Program (cont.)

Project actions include:
• Raise bars to elevations that support vegetation
• Add LWD and roughness to trap fines
• Improve hydraulic and surface complexity
• Create pool habitat for sturgeon migration, staging and resting

Above: Concept design for Bonners Ferry Islands project slated for construction in 2014.

Above: Examples of depth, velocity, and shields particle mobility analysis for Bonners Ferry Islands project.

Above le": Example of pool analysis for KRHRP. Above right: North Side Channels project 2012.
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Kootenai River Floodplain Ecosystem
Operational Loss Assessment, Protection,
Mitigation and Rehabilitation Project
The Kootenai River
Operational Loss Assessment
and Mitigation Project set
out to develop a set of tools
to assess and monitor abiotic
and biotic changes in the
ecosystem and a method to
combine these tools to assess
the overall condition of the
floodplain ecosystem.
With the construction and
operation of Libby Dam,
hydrologic changes occurred,
which resulted in changes
that cascade throughout the
ecosystem. This project first
addresses the magnitude of
changes at the abiotic and
biotic levels of the ecosystem.
Then using the tools developed
to assess the changes in the
ecosystem, mitigation actions
can be prioritized, measured,
monitored, and cumulatively

assessed to understand their
contribution to the restoration
of the ecosystem.
The mitigation and
management plan to be
developed through this project
will guide the Kootenai Tribe’s
Wildlife Division into the
future. Additionally, the tools
Index of Ecological Integrity
(IEI)

Index of Hydrologic Alteration
Index of Fluvial Alteration
Index of Vegetation Alteration
Index of Biological Integrity
Avian Community
Index of Biological Integrity
Invertebrate Community
Aquatic Communities, etc….

developed under this project
provide a mechanism to
prioritize and plan cost
eﬀective mitigation and
restoration actions and support
development of a targeted/
streamlined monitoring plan.
Project Accomplishments
The Operational Loss
Assessment report is currently
undergoing ISRP review. Once
the review process is complete,
project personnel will
coordinate with other
managing governances to
develop a mitigation and
management plan aimed at

Above right: Example of succession and recycling model. Bottom le": Example showing components of index
of ecological integrity.
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Kootenai River Floodplain Ecosystem Operational Loss Assessment, Protection,
Mitigation and Rehabilitation Project (cont.)
restoration of the Kootenai
River Floodplain Ecosystem.
An example of the value of
the tools developed through
this project was the detection
of ancillary benefits of
augmented sturgeon flows
to cottonwood recruitment.
Information generated
through this analysis was
valuable to the Tribe’s
Ecosystem Restoration
Project, Reconnect Kootenai

River with Historical
Floodplain, and has also been
useful to the Tribe’s Kootenai
River Habitat Restoration
Program.

Top le" group: Example of use of Indexed Ecological Integrity tool used to assess a management action (augmented sturgeon
flows) and the cascading ecological eﬀects. Directly above: Example of 1st, 2nd, 3rd, 4th and 5th order eﬀects of reservoir
operations.
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Reconnect Kootenai River with Historical
Floodplain
The Kootenai River
Floodplain Reconnection
Project (Reconnect project) is
designed to contribute to the
vision of a Kootenai River
subbasin that is characterized
by “healthy, harvestable fish
and wildlife populations,
normative and/or natural
physical and biological
conditions, and sustainable
human communities” (KTOI
and MFWP 2004).
The primary goal of the
Reconnect project is to restore
floodplain habitats and
functions, depressional
wetlands, stream channels, and
riparian areas to support
critical life stages for species
and populations dependent on
floodplain productivity.
Sustainable, long-term

benefits to the Kootenai
subbasin include
reconnecting tributaries
to the mainstem
Kootenai River,
restoring lentic/wetland
environments, and
improving the natural
cycling of carbon and related
nutrients.
The Reconnect project is but
one component of a suite of
projects that are assessing,
conserving, restoring, and
managing various aspects of
the lower Kootenai River
ecosystem. No single activity
is suﬃcient to recover and
rebuild fish and wildlife
species in the lower Kootenai
River subbasin.
Understanding how ecosystem
services are linked to the

operations
of the Federal Columbia River
Power System, and more
specifically to Libby Dam, is
critically important to
restoration activities and
necessary in evaluating
hydropower impacts to
ecological functions and the
lower Kootenai River
ecosystem.
The Kootenai Tribe is
implementing a coordinated
set of strategies to successfully
assess the impacts of

Top right: Break in District #5 dike during 1948 flood. Bottom le": current land use in Ba# Creek area. Bottom right:
Smith
Creek.
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Reconnect Kootenai River with Historical Floodplain (cont.)
hydropower operations on
ecological functions so that it
may apply robust protection,
mitigation, and recovery
actions within the subbasin.
The Reconnect project plays a
critical role in the assessment
and restoration of ecosystem
services and ecological
functions within the subbasin.
The Reconnect project also
acts as the feasibility and
restoration arm of the Libby
Dam Operational Mitigation
and Albeni Falls Wildlife
Mitigation Projects.

Above le": 1860s watercolor of floodplain. Above right: Smith Creek.. Middle le" Ba# Creek Stream Restoration design.
Middle right: Lidar Ba# Creek Ranch and Nimz Ranch. Bottom: Example of depositional wetland site with reed canary
grass infestation

Albeni Falls Wildlife Mitigation Project
The purpose of Albeni Falls Wildlife
Mitigation Project is to protect,
enhance, and maintain wetland and
riparian wildlife habitats as part of
ongoing construction and
inundation impacts associated with
the Albeni Falls hydroelectric
project, within the Kootenai Tribe’s
historical usual and accustomed
lands (i.e., Pend Oreille and
Kootenai Subbasins).
Aﬀected wildlife habitats
impacted by the Albeni Falls
Project include those of white-tailed deer
and black bear, both significant species to
the Kootenai tribal community. Bald eagles,
muskrat, Canada goose and other species
represent a variety of agricultural, wetland,
and forested habitat types for which the
Tribe continues to mitigate.
Project Accomplishments
Bonneville Power Administration received
619 habitat units (HUs) in exchange for
funding the protection of approximately
1,150 acres in the Kootenai River Valley.
The Tribe is currently developing
management plans that identify activities
that will provide BPA with additional
HUs to restore and/or enhance fish and
wildlife habitat consistent with the
mutual commitments of the Kootenai
Tribe of Idaho - Albeni Falls Wildlife and
Fish Mitigation Memorandum of
Agreement.

Top: Mirror Lake. Middle: Nimz Ranch. Bottom: Twin Rivers.
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