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EXECUTIVE SUMMARY

Introduction

In accordance with the National Environmental Policy Act of 1969 (NEPA), 42 USC 88
4321-4370e, this Final Environmental Impact Statement (EIS) assesses the effects of a
proposed Federal action and alternatives, which have the potential to significantly affect
the human environment. The proposed Federal action consists of:

1. Implementation of alternative flood control operations at Libby Dam on the
Kootenai River and Hungry Horse Dam on the South Fork Flathead River. Called
variable discharge flood control, this alternative action is known as “VARQ FC,”
with VAR representing variable, Q representing engineering shorthand for discharge,
and FC representing flood control.

2.  Flow augmentation that such alternative flood control would facilitate in the
Kootenai River, the Flathead River, and mainstem Columbia River for fish
populations listed as threatened or endangered under the Endangered Species Act
(ESA). Flow augmentation (i.e., fish flows) includes release of water for bull trout,
salmon, and, at Libby Dam, white sturgeon.

The U.S. Army Corps of Engineers (Corps) is the lead agency for this EIS, with the
Bureau of Reclamation (Reclamation) acting as a cooperating agency.

Purpose of the Proposed Action

The purpose of the proposed action is to provide reservoir and flow conditions at and
below Libby and Hungry Horse dams for anadromous (mainstem Columbia River) and
resident fish listed as threatened or endangered under the ESA, consistent with authorized
project purposes, including maintaining the current level of flood control benefits.

Need for the Proposed Action

Multiple use project operations’ at Libby, Hungry Horse, and other dams have altered the
natural river hydrology of the Columbia River and some of its major tributaries. These

! These include flood control, hydropower, fish and wildlife, recreation, navigation, irrigation, water
supply, and water quality.
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Columbia River System and Local Flood Control

dams store the spring snowmelt runoff to control floods, and release water for multiple
uses. Populations of threatened and endangered fish in the Columbia River Basin
(Kootenai River white sturgeon, Columbia Basin bull trout, and several Columbia River
salmon and steelhead stocks) benefit from certain high flow periods, which historically
were determined by natural runoff patterns driven by snowmelt and rainfall. While the
status of bull trout populations in the Kootenai and Flathead rivers is generally better than
some others in the Columbia River Basin, long-term monitoring has shown that bull trout
populations in both watersheds have declined since construction of Libby and Hungry
Horse dams. Kootenai River white sturgeon numbers are estimated at fewer than 500,
down from numbers of 5,000 to 6,000 in the 1980s, and are declining at approximately 9
percent per year. Several salmon and steelhead populations in the Columbia River Basin
are in various states of decline.

In accordance with the ESA, the Corps, Reclamation and the Bonneville Power
Administration (the Action Agencies) have engaged in formal consultation on the effects
of the operation of the Federal Columbia River Power System (FCRPS) on anadromous
and resident fish species listed as threatened or endangered. In December 2000, the
National Marine Fisheries Service (NMFS, also referred to NOAA Fisheries) and the
U.S. Fish and Wildlife Service (USFWS), issued biological opinions on the effects of the
operation of the FCRPS on the species under their jurisdiction. The NMFS and USFWS
2000 biological opinions both included a Reasonable and Prudent Alternative (RPA),
with a recommendation to implement VARQ FC at Libby and Hungry Horse dams. In
response, the Corps and Reclamation began the process to ensure the recommended flood
control and fish flow operations at Libby and Hungry Horse dams were consistent with
our responsibilities under the NEPA as represented in the purpose and need for this EIS.
The recommendations carried over into the NMFS 2004 BiOp and the USFWS 2006
BiOp. For more details on ESA consultations and biological opinions from the NOAA
Fisheries and USFWS, refer to Sections 1.4.1 and 1.4.2, respectively, of the Final EIS.

Columbia River System and Local Flood Control

The basic objective of Columbia River system flood control operations is to regulate the
total reservoir system to, when possible, minimize flood damages in Canada and the
United States in areas that are prone to potential flooding; and, in years with very high
runoff, to regulate flows at The Dalles, Oregon, for the protection of Portland, Oregon,
and Vancouver, Washington. Storage dam operations are designed to manage for flood
control while increasing probability of refill of storage reservoirs at the end of the spring
runoff.

In the context of system flood control operations, storage reservoirs throughout the
Columbia River Basin release water from January through April using guidance provided
by a storage reservation diagram (SRD) to create flood control storage space. A SRD
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shows how much water storage space is required on a certain date in each reservoir for
the most current seasonal water supply forecast. In early January, water supply forecasts
(WSFs) are developed for each subbasin and for the Columbia River system to The
Dalles. Based on the WSF, and using the SRD as guidance, the Corps calculates the end-
of-January reservoir target elevation required to provide storage space to meet flood
control objectives at The Dalles. In early February, a new WSF is used to develop
updated end-of-February reservoir target elevations. This process is repeated for each
month through April. Reservoirs typically reach their maximum flood control draft on or
about May 1. Reservoir refill in May and June is based on the calculated natural flow at
The Dalles, the remaining water supply forecast, available reservoir space, and the
weather forecast.

In addition to providing water storage for system flood control, Libby and Hungry Horse
dams also provide local flood control for downstream river reaches in the vicinity of the
dams.

Standard and VARQ Flood Control

In the past, Libby and Hungry Horse dams operated using Standard FC. Under Standard
FC, the dams would generally release high flows from January through April in order to
make space to capture the spring runoff in May, June, and July; from January through
April, reservoir levels typically drop. This process of reducing reservoir levels by
releasing water is called “drafting.” Because the reservoirs drafted a large amount of
storage under Standard FC, they historically released little water during the May through
July period in order to refill. An assumption of the Standard FC procedure was that each
dam could minimize outflow during the refill period.

The Corps and Reclamation now release water from Libby and Hungry Horse dams to
augment flows for fish. At Hungry Horse Dam, for example, these releases occur during
the summer months for salmon flow augmentation and year-round in the form of
minimum flows for bull trout. Libby Dam provides flow augmentation for white
sturgeon in addition to summer bull trout minimum flows and salmon flow augmentation.
Because these fish flow releases are higher than those originally designed into Standard
FC, the reservoirs have a noticeably reduced likelihood and frequency of refilling.

Variable discharge flood control was developed to improve the multipurpose operation of
Libby and Hungry Horse dams while maintaining the level of local or mainstem flood
protection in the Columbia River. Implementation of VARQ FC at Libby and Hungry
Horse Dams enables the Corps and Reclamation to more reliably supply spring and
summer flows for fish while simultaneously better ensuring higher reservoir elevations in
the summer. The USFWS and NOAA Fisheries support VARQ FC because of the
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improved probability of providing flows for listed fish in spring while also ensuring a
higher probability of reservoir refill for summer fish flow releases.

Generally, VARQ FC provides less system flood control space at Libby and Hungry
Horse dams prior to spring runoff. The flood control space needed in a given year varies
based on each dam’s seasonal water supply forecast (WSF) for that year. In years where
the April to August seasonal WSF is between about 80 and 120 percent of average at
Libby Dam and between 80 and 130 percent at Hungry Horse Dam, the VARQ FC
reservoir elevation would be higher than the Standard FC reservoir elevation during the
January through April drawdown period. For forecasts greater than 120 percent of
average, Libby Dam typically does not draft to the VARQ FC or Standard FC reservoir
elevations because outflows must be reduced to comply with the 1JC Order of 1938
concerning Kootenay Lake levels. In years where the seasonal water supply forecast is
higher than about 120 percent of the average volume at Libby Dam and 130 percent at
Hungry Horse Dam, storage space for flood control would be the same for either VARQ
FC or Standard FC.

During reservoir refill, VARQ FC and Standard FC also differ. Standard FC may reduce
dam releases to minimum flows during the refill period from May through July. In
contrast, in years where the WSF at Libby and Hungry Horse dams are about 80 to 120
percent of average, the VARQ FC refill outflow is generally greater than minimum flows.
The basic premise of VARQ FC is that the dam releases during the refill period can vary
based on the seasonal WSF, actual reservoir elevation, and the estimated duration of
flood control. Some of the water that would be stored during the refill period under
Standard FC is instead passed through the dam under VARQ FC.

Since the flood control draft at Grand Coulee Dam is based, in part, on the available
storage space upstream from The Dalles, VARQ FC at Libby and Hungry Horse dams
influences operations for system flood control at Grand Coulee Dam. In years when
VARQ FC operations result in higher reservoir elevations and less flood control storage
space at Libby and Hungry Horse dams, Grand Coulee Dam may draft deeper to maintain
system flood protection at The Dalles. In practice, Grand Coulee Dam may draft deeper
for flood control in years with seasonal WSFs between 86 and 100 percent of average.
The increase in flood control draft at Grand Coulee Dam is less than the net decrease in
draft at Libby and Hungry Horse dams.

Interim Implementation of VARQ FC

Based on analyses of the effects of interim (short-term) implementation of VARQ FC
operation at Hungry Horse and Libby dams, Reclamation began implementation of
VARQ FC at Hungry Horse Dam in winter 2002 and the Corps began implementation of
VARQ FC at Libby Dam in winter 2003. This Final EIS addresses the long-term
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implementation of VARQ FC at both dams. In addition, this Final EIS evaluates
potential effects of fish flow operations at Libby Dam involving discharges greater than
the existing powerhouse capacity, actions which were beyond the scope of the interim
decision-making process.

Libby Dam Alternatives

The alternatives for Libby Dam are referred to by the abbreviations shown in Table S-1.
The alternative operations vary in terms of the flood control operation and recommended
fish flow augmentation.

Table S-1. Alternative abbreviations used in this EIS.

Abbreviation Project Feature or Alternative Operation

Libby Dam

Hungry Horse Dam

Standard FC

VARQ FC

sturgeon flows up to powerhouse capacity (25 kcfs)
sturgeon flows up to 10 kcfs above powerhouse capacity (35
kcfs)

sturgeon flows up to 10 kcfs above powerhouse capacity for
B up to 14 days, using spill when reservoir, inflow and
temperature conditions are suitable

kcfs = thousand cubic feet per second

N (PRIl Ir

The Corps, Reclamation and the Bonneville Power Administration (the Action Agencies)
have engaged in several ESA consultations on the effects of the operation of the Federal
Columbia River Power System (FCRPS) on anadromous and resident fish species listed
as threatened or endangered under the ESA. With the designation of Kootenai River
white sturgeon critical habitat, the Corps and BPA reinitiated consultation with the
USFWS on the effects of the operation of Libby Dam on the Kootenai River white
sturgeon, its designated critical habitat, and bull trout. On February 18, 2006, the USFWS
issued a biological opinion (USFWS 2006), which included a Reasonable and Prudent
Alternative (RPA) recommending continued implementation of VARQ FC at Libby Dam
and flow augmentation for sturgeon in the spring.

The RPA from the 2006 USFWS Biological Opinion recommends a range of releases
from Libby Dam up to 35 kcfs for up to 14 days, pending appropriate water conditions,
providing for a normative hydrograph to achieve the desired habitat attributes of depth,
velocity and temperature. The USFWS identified these habitat attributes to support
successful sturgeon spawning and recruitment. Currently, the only means available to
provide up to 10 kcfs above the powerhouse capacity (approximately 25 kcfs) for a total
release of 35 kcfs from Libby Dam is by spill. Spill of up to 10 kcfs will increase total
dissolved gas (TDG) above the Montana water quality standard of 110%. The Corps,
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BPA, and the USFWS are coordinating with the State of Montana on the TDG effects of
spilling up to 10 kcfs.

The 2006 USFWS Biological Opinion RPA recognizes that there are several ways to
achieve the desired habitat attributes and allows the Corps and BPA the flexibility to
select the means to provide for these attributes. This is called a performance-based
adaptive management approach. While release of flows up to 35 kcfs out of Libby is the
method currently available to achieve the desired attributes in the near term, the Corps
and BPA are pursuing habitat actions that may reduce the need for such releases in the
future. As information is gained on the biological response to providing the habitat
attributes, flows may be adjusted under the adapative management approach provided for
in the 2006 USFWS Biological Opinion.

In response to the RPA in the USFWS 2006 Biological Opinion, additional alternatives
concerning the operation of Libby Dam were added to this Final EIS. These alternatives,
LSB and LVB, identify the use of the spillway as the mechanism for achieving flows up
to 35 kcfs (10 kcfs above powerhouse capacity), which is an operational component of
the USFWS 2006 RPA. Because the use of the spillway to provide flows up to 35 kcfs
had not been included in the Draft EIS, as analysis of the effects associated with this
operation, including the TDG levels and the condition of the spillway surface, has been
incorporated in the Final EIS. Other impacts associated with the additional alternatives
fall within the range of the impacts associated with the alternatives analyzed in the Draft
EIS.

Detailed descriptions of the Libby Dam alternatives and benchmarks follow.

Alternative LS1 — Standard FC with fish flows up to powerhouse
capacity (No Action Alternative)

Alternative LS1, the no action alternative for Libby Dam, consists of Standard FC with
sturgeon, bull trout, and salmon flow augmentation. Sturgeon flow augmentation would
provide tiered sturgeon volumes as adopted in the 2006 USFWS FCRPS Biological
Opinion using a maximum Libby Dam release rate up to the existing powerhouse
capacity (about 25 kcfs). Dam releases would be timed and optimized to provide for
temperatures of 50° F with no more than a 3.6° F drop.

Alternative LV1 — VARQ FC with fish flows up to powerhouse
capacity (Preferred Alternative)

As of 2003, Alternative LV1 is the current interim operation for Libby Dam and consists
of VARQ FC with sturgeon, bull trout, and salmon flow augmentation. Sturgeon flow
augmentation would provide tiered sturgeon volumes as adopted in the 2006 USFWS
FCRPS Biological Opinion using a maximum Libby Dam release rate up to the existing
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powerhouse capacity (about 25 kcfs). Dam releases would be timed and optimized to
provide for temperatures of 50° F with no more than a 3.6° F drop.

With the release of the 2006 USFWS Biological Opinion and its Reasonable and Prudent
Alternative, Alternative LV1 is no longer the preferred alternative for Libby Dam.

Alternative LS2 — Standard FC with fish flows up to powerhouse
capacity plus 10 kcfs

Alternative LS2 is the same as Alternative LS1, except that sturgeon flow augmentation
would provide tiered sturgeon volumes as adopted in the 2006 USFWS FCRPS
Biological Opinion using a maximum Libby Dam release rate at some level up to 10,000
cfs above the approximately 25,000-cfs powerhouse capacity. Dam releases would be
timed and optimized to provide for temperatures of 50° F with no more than a 3.6° F
drop.

LS2 differs from LSB in that LS2 does not identify a specific mechanism to achieve the
10 kcfs of additional flow and the corresponding analysis presumes that the additional 10
kcfs of flow would be provided for all sturgeon flow augmentation events except when
limited to avoid exceeding flood stage of 1,764 feet at Bonners Ferry, Idaho. Impacts of
the flows and reservoir elevations are addressed on that basis for LS2. This would
contrast with LSB, where the additional 10 kcfs of flow would be provided when the
reservoir elevation is at or above 2415 feet and reservoir inflows are sufficient to
maintain that reservoir elevation during spill operations for sturgeon. Dam releases
would be timed and optimized to provide for temperatures of 50° F with no more than a
3.6° F drop.

Alternative LV2 — VARQ FC with fish flows up to powerhouse
capacity plus 10 kcfs

In years when sturgeon flows are requested and conditions are met (see Section 1.1),
Alternative LV2 is the same as Alternative LV1, except that sturgeon flow augmentation
would provide tiered sturgeon volumes as adopted in the 2006 USFWS FCRPS
Biological Opinion using a maximum Libby Dam release rate at some level up to 10,000
cfs above the approximately 25,000-cfs powerhouse capacity. Dam releases would be
timed and optimized to provide for temperatures of 50° F with no more than a 3.6° F
drop.

LV2 differs from LVB in that LV2 does not identify a specific mechanism to achieve the
10 kcfs of additional flow and the corresponding analysis assumes that the additional 10
kcfs of flow would be provided for all sturgeon flow augmentation events except when
limited to avoid exceeding flood stage of 1,764 feet at Bonners Ferry, Idaho. As with
LS2, impacts from flows and reservoir elevations are addressed based on that assumption.
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This contrasts with LVB, where the additional 10 kcfs of flow would be provided only
when the reservoir elevation is about 2415 feet and reservoir inflows are sufficient to
maintain that reservoir elevation during spill operations for sturgeon. Dam releases
would be optimized to provide for temperatures of 50° F with no more than a 3.6° F drop.

Alternative LSB — Standard FC with fish flows up to powerhouse capacity plus 10
kcfs, using spill when reservoir and inflow conditions make this possible

Alternative LSB consists of Standard FC with sturgeon, bull trout, and salmon flow
augmentation. Sturgeon flow augmentation would provide tiered sturgeon volumes
consistent with the 2006 USFWS FCRPS Biological Opinion. Annual operations would
be based on a scientific approach for testing different releases from Libby Dam and
determining the effectiveness for achieving the habitat attributes and meeting the
conservation needs established for sturgeon as described in the 2006 USFWS Biological
Opinion. Maximum peak augmentation flows up to 35kcfs would be provided for up to
14 days, when water supply conditions are conducive, during the peak of the spawning
period. After the peak augmentation flows, remaining water would be provided to
maximize flows for up to 21 days with a gradually receding hydrograph. As before,
sturgeon augmentation flows would include no dedicated sturgeon flows during a Tier 1
water year (see Section 1.4.2); otherwise, LSB would provide either dam releases up to
existing powerhouse capacity, or dam releases to powerhouse capacity plus up to 10 kcfs
via the Libby Dam spillway.

Specific details for determining appropriate flows in any given year are being developed
in a Flow Plan Implementation Protocol in collaboration with the states, tribes and other
Federal agencies.

For this alternative, the reservoir elevation would have to be no lower than about 2415
feet in order to release 10 kcfs via the Libby Dam spillway (which has a spillway crest
elevation of 2405 feet); and, reservoir inflows would need to be sufficient to maintain the
reservoir at or above elevation 2415 feet to maintain these releases for up to two weeks.
Dam releases would be timed and optimized to provide for temperatures of 50° F with no
more than a 3.6° F drop. When the reservoir elevation is not high enough to allow
spillway releases in the spring, sturgeon flow augmentation would be provided using
adaptive management consistent with the Flow Plan Implementation Protocol, with a
maximum release rate of about 25 kcfs (the existing powerhouse capacity at Libby Dam).
Under Standard FC, review of the monthly modeling data shows that the appropriate
conditions to allow for releases of sturgeon flows through the Libby Dam spillway occurs
for some period of time in approximately 25% of years. Actual duration and quantity of
spill operations would vary in any given year.
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Alternative LVB - VARQ FC with fish flows up to powerhouse capacity plus 10
kcfs, using spill when reservoir and inflow conditions make this possible
(Preferred Alternative)

Alternative LVB is the preferred alternative. LVB is similar to LSB, but with VARQ FC
rather than Standard FC. It includes sturgeon, bull trout, and salmon flow augmentation.
Sturgeon flow augmentation would provide tiered sturgeon volumes as specified in the
2006 USFWS FCRPS Biological Opinion. Annual operations would be based on a
scientific approach for testing different releases from Libby Dam and determining the
effectiveness for achieving the habitat attributes and meeting the conservation needs
established for sturgeon as described in the 2006 USFWS Biological Opinion. Maximum
peak augmentation flows up to 35 kcfs would be provided for up to 14 days, when water
supply conditions are conducive, during the peak of the spawning period. After the peak
augmentation flows, remaining water would be provided to maximize flows for up to 21
days with a gradually receding hydrograph. Consistent with the 2006 USFWS Biological
Opinion, during a Tier 1 water year, dedicated sturgeon augmentation flows are not
provided (see Section 1.4.2); otherwise, dam releases would range from within existing
powerhouse capacity up to an additional 10 kcfs using the Libby Dam spillway for up to
14 days depending on water supply conditions. Specific details for determining
appropriate flows in any given year are being developed in a Flow Plan Implementation
Protocol in collaboration with the states, tribes and other Federal agencies.

For this alternative, the reservoir elevation would have to be no lower than about 2415
feet in order to release 10 kcfs via the Libby Dam spillway (which has a spillway crest
elevation of 2405 feet); and, reservoir inflows would need to be sufficient to maintain the
reservoir at or above elevation 2415 feet in order to maintain these release for up to two
weeks during sturgeon flow augmentation. Dam releases would be timed and optimized
to provide temperatures of approximately 50° F with no more than a 3.6° F drop. When
the reservoir elevation is not high enough to allow spillway releases in the spring,
sturgeon flow augmentation would be provided using adaptive management consistent
with the Flow Plan Implementation Protocol, with a maximum release rate of about 25
kcfs (the existing powerhouse capacity at Libby Dam). Under VARQ FC, review of the
monthly modeling data shows that conditions to allow for releases of sturgeon flows from
the Libby Dam spillway for some period of time occur in approximately 50% of years.
Actual duration and quantity of spill operations would vary in any given year.

LVB is consistent with the Reasonable and Prudent Alternative for Libby Dam operations
included in the 2006 USFWS Biological Opinion.

LS and LV Benchmarks

The LS and LV benchmarks are descriptive of Libby Dam operations that do not include
fish flows. These benchmark operations discuss additional information that became
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Mainstem Columbia River Alternative and Benchmark Combinations

available after publication of the 1995 Columbia River System Operation Review (SOR)
EIS (BPA et al. 1995) on potential effects associated with fish flows up to existing Libby
Dam powerhouse capacity, and are included for that purpose.

This new information also provides an opportunity to update the evaluation of
groundwater seepage in the Kootenai River valley in Idaho and assist in evaluating the
effects of flows on sturgeon reproduction. The benchmarks are not included as
alternatives because they do not meet the purpose and need of the proposed action.

Hungry Horse Dam Alternatives

The alternatives for Hungry Horse Dam operations vary in terms of flood control and
both alternatives provide bull trout minimum flows and salmon flow augmentation. The
effects of bull trout minimum flows and drafts for salmon flow augmentation were
addressed in the 1995 Columbia River SOR EIS.

Alternative HS — Standard FC with fish flows (No Action
Alternative)

Alternative HS, the no action alternative for Hungry Horse Dam is Standard FC with bull
trout and salmon augmentation flows. Standard FC operations are the historic operations
and are based on the principle of deep winter drafts of the reservoir for flood control then
minimizing outflow during the refill period from May through June 30.

Alternative HV — VARQ FC with fish flows (Preferred Alternative)

Alternative HV, the preferred alternative for Hungry Horse Dam, consists of flood
control using VARQ FC with bull trout and salmon augmentation flows. This is the
current interim operation at Hungry Horse Dam and is based on less winter reservoir draft
for flood control during years with 80% to 130% normal forecast and increases releases
during the refill period in May and June.

Mainstem Columbia River Alternative and
Benchmark Combinations

The effects of Libby Dam and Hungry Horse Dam alternatives and benchmarks are
evaluated in the mainstem Columbia River downstream from the Kootenai River and
Pend Oreille River tributary systems. Thus, for analysis of the environmental effects in
the Columbia River upstream and downstream from Grand Coulee Dam for power
generation and related economic values, alternative and benchmark combinations are
derived by combining Libby Dam and Hungry Horse Dam alternatives and benchmarks
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(Table S-2). As with Libby Dam benchmarks LS and LV, benchmark combinations
LS+HS and LVV+HYV are included as a tool to derive the effects of fish flows from Libby
Dam on the mainstem Columbia River.

Table S-2. Mainstem Columbia River alternative combinations and benchmarks.

Flood Control Fish Flows
Method at Libby Provided at
and Hungry Horse Hungry Horse
Dams Fish Flows Provided at Libby Dam Dam
Sturgeon | Sturgeon
Alternative Standard | VARQ | upto~25 | upto~35 | Bull Bull
Combinations FC FC kcfs kcfs trout | Salmon | trout | Salmon
LS1+HS X X X X X X
LV1+HV X X X X X X
LS2+HS X X X X X X
LV2+HV X X X X X X
up to 25%
LSB+HS X x® of years X X X X
LVB+HV X X2 up to 50%
of years
Benchmark Combinations
LS+HS X none X X
LV+HV X none X X

a. Sturgeon flows provided in years with sturgeon volume Tiers 2-6 (see Fig. 1-2). Depending upon
reservoir elevation, reservoir inflow, and/or water temperatures, releases may vary from 25 kcfs to 35 kcfs.
Duration of the release would also vary year to year.

Issues Addressed in this EIS

The Corps and Reclamation initiated a joint NEPA process to analyze the effects of long-
term implementation of the VARQ FC strategies at Libby and Hungry Horse dams with
publication in the Federal Register of the Notice of Intent to prepare an EIS on October 1,
2001.

Public scoping meetings were held at Grand Coulee, Washington; Sandpoint, Idaho;
Bonners Ferry, lIdaho; Portland, Oregon; Libby, Montana; Eureka, Montana; Kalispell,
Montana; and in Creston, British Columbia, Canada. In addition to the meeting
comments, comment forms and letters from tribes, agencies, and interested parties were
also received.

Through scoping and interdisciplinary analysis, the following issues were identified for
consideration in this Final EIS.
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Issues Addressed in this EIS

Issue 1: Flood control and related impacts

Libby Dam and Hungry Horse Dam are important facilities for management of local and
system flooding and related impacts. The Final EIS addresses how the alternatives would
modify flood control operations and fish flows.

Issue 2: Fisheries and other biological impacts and benefits

The proposed modifications to flood control operations and fish flows are primarily
intended to benefit fish stocks listed under the ESA, including Kootenai River white
sturgeon (endangered), bull trout (threatened), and various stocks of Chinook, chum,
coho, and sockeye salmon, and steelhead (threatened and endangered). The Final EIS
addresses how the alternatives would affect the fisheries resource.

Issue 3: Water and air quality impacts

The Final EIS addresses how the changes in flood control operations and fish flows
influence water quality and may have indirect effects on air quality.

Issue 4: Cultural resource protection and related impacts

The Final EIS addresses how changes in reservoir elevations and shoreline erosion and
exposure can influence the likelihood of discovery, looting, and vandalism of prehistoric
artifacts and human remains along Lake Roosevelt (the reservoir behind Grand Coulee
Dam) and elsewnhere.

Issue 5: Recreation impacts

The Final EIS addresses how changes in reservoir levels and streamflows can influence
the quality and availability of water-based recreation opportunities.

Issue 6: Power generation impacts

The Final EIS addresses how changes in flood control operations and fish flows can
affect power generation at Hungry Horse Dam, Libby Dam, and numerous dams
downstream.

Issue 7: Economic impacts

The Final EIS addresses how changes in flood control operations and fish flows can
directly or indirectly influence local and regional economies.
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Cumulative Impacts

Cumulative impacts for the Kootenai and Pend Oreille subbasins and along the mainstem
Columbia River were analyzed based on the incremental consequences of the different
alternatives when added to other past, present, and reasonably foreseeable future actions.
Notable potential cumulative impacts are summarized below.

Kootenai River Basin

Adaptive management of dam operations would consider multiple uses to provide more
normative flow conditions and help maintain Lake Koocanusa levels during the summer.
While the flow patterns that are possible under the alternatives would provide a
semblance of normative river conditions, over the course of any given year, they would
still be significantly different from pre-dam conditions in terms of magnitude, duration,
and timing. Due to heat storage in Lake Koocanusa as a result of Libby Dam
construction, the addition of fish flows would tend to increase the possibility of
temperature fluctuations in the river downstream of the dam. The expansion of Brilliant
Dam on the Kootenay River downstream of Kootenay Lake may serve to decrease the
duration or degree of high TDG levels resulting from fish flows or VARQ FC operations.

Physical modification of riparian and floodplain areas and various operational
requirements (Kootenay Lake operations, flood control requirements) can, under certain
circumstances, constrain opportunities for ecosystem and species recovery actions that
rely solely on operational flexibility that would be provided by the various alternatives.
Such constraints could prevent or diminish effectiveness of the suite of actions that are
possible under the different alternatives and likely necessary to successfully recover and
sustain ecosystem functions. All of the alternatives would provide a degree of flexibility
to provide more normative river flows during the spring and summer, with resultant
synergistic benefits to ecosystem functions (i.e. riparian habitat development, habitat
connectivity) and sensitive, threatened, and endangered species such as sturgeon, bull
trout, burbot, and bald eagles. The VARQ FC alternatives and higher fish flows possible
under LS2. LV2, LSB, and LVB provide the greatest flexibility to manage river flows in
concert with ecosystem recovery efforts to generate higher relative ecosystem benefits.

Benefits to the regional ecosystem under the VARQ FC alternatives could provide long-
term recreational opportunities to anglers and eco-tourists, with resulting benefits to local
economies. However, together with other factors that have adversely affected the local
economy, adverse impacts to businesses relying on angling would further impact the
potential for economic growth in the vicinity of Libby. Future expansion of hops or other
crops that tend to be more sensitive to shallow groundwater could further worsen
agricultural impacts from groundwater seepage linked to higher river flows during the
spring and summer.
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Climate change could result in changes in the temperature regime of Lake Koocanusa,
which could assist in optimizing spring release temperatures for benefit of sturgeon
spawning and reproduction. Libby Dam construction and the resulting creation of Lake
Koocanusa has placed some cultural resources out of reach of looters and vandals, but
has allowed exposure of others in wave-affected zones. All known sites around Lake
Koocanusa have been impacted by reservoir operations since 1972. The better the chance
of refill under the VARQ FC alternatives would reduce exposure.

Pend Oreille River Basin

Cumulatively, implementation of VARQ FC at Hungry Horse Dam would work in
concert with the proposed Flathead Lake Drought Management Plan to improve lake
refill while meeting minimum flow requirements below Kerr Dam..

The various state programs such as the 1998 Watershed Planning Act in Washington, the
water quality restoration plans and new TMDL program in Montana and the
establishment of TMDLs in Idaho are intended to improve water quality, water supply,
and habitat.

Cumulatively, ongoing stream and riparian restoration measures, TMDL processes, state
agency programs, and other conservation activities in conjunction with Federal recovery
efforts, could help preserve and possibly improve habitat conditions for bull trout
populations.

Mainstem Columbia River

Climate changes may alter runoff patterns. Since system flood control under all
alternative combinations is essentially equivalent, cumulative impacts under all the
alternative combinations would also be comparable.

Alternative combinations with VARQ FC would assist in efforts to provide more
normative hydrographs in the mainstem Columbia River which would likely provide a
cumulative benefit to overall ecosystem health. At Grand Coulee Dam and Lake
Roosevelt, small changes in the timing and degree of reservoir fluctuation that would
result from the various alternative combinations will not substantially alter the character,
scope, or nature of Lake Roosevelt, particularly since any observed changes will be
within the current operating range.

Alternative combinations that result in lower annual or monthly generation may result in
more power generation from sources such as fossil fuel-powered generators. Changes in
flow patterns resulting from climate changes may force additional changes in system

operations to better balance power generation with ecosystem recovery objectives. Any
reduction in flows from drought or climate shifts may lead to relatively lower ecosystem
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recovery capability. No cumulative impacts on the electrical transmission system are
anticipated.

Actions now being undertaken, such as flow deflector construction at Chief Joseph Dam,
expansion of Brilliant Dam, and operational shifts of generation and spill between Grand
Coulee and Chief Joseph dams, would enhance the ability of the system to manage spill
and TDG generation. Further population growth in the region might cause development
of greater power generating and transmission capacity with potential of reducing
involuntary spill and resulting TDG impacts.

The provision of more normative flows for fish and aquatic life presents opportunities for
successful maintenance of habitat conditions. Fish flows in all alternative combinations
would cumulatively improve the ability of the system to meet flow objectives at Priest
Rapids and McNary dams for anadromous fish migration and would provide more
options to achieve recovery of threatened and endangered fish stocks over the long term.
Demands for water, and impacts to watersheds would continue to be a factor in
determining the health of aquatic species. It is conceivable that aquatic species would
continue to be adversely affected in the long run as development and mitigation balance
against each other.

Continued regional growth is expected to add to demand for recreational use. Further
degradation of water quality, loss of fish and wildlife habitat and visual resources and
esthetic values might also decline. To the extent that habitat is maintained or enhanced,
and to the extent that fish and wildlife resources can be maintained and recovered in the
face of competing interests, then cumulative impacts to recreation would be decreased.

All known historic properties at Lake Roosevelt have undergone impacts from the
operation of Lake Roosevelt over the past 70 years, including loss of site integrity and of
individual items. Cumulative effects from past, present, and foreseeable future actions
include increased weathering to organic materials, artifact movement or damage from
human and animal use of the shoreline, and loss from illegal collecting activities.

Mitigation

All alternatives in this EIS are formulated with the primary intent of avoiding or
minimizing impacts. Some impacts cannot be avoided while meeting the purpose and
need of the proposed action.

Potential mitigation measures are identified in this EIS, even if they are outside the
jurisdiction of the Corps or Reclamation. Some of the identified measures may be
undertaken by other entities or individuals. No commitments are made in this EIS to any
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mitigation action, particularly those that are not currently authorized, programmed, and
funded. Notable potential mitigation measures are summarized below.

Kootenai River Basin

Mitigation for occasional flooding has not been identified, because the alternatives are
not considered to increase flood risk. Levee repairs and upgrades, structural relocation,
and individual structural floodproofing are potential measures that local landowners may
consider to further decrease flood risk above that provide by Libby Dam operations.
Potential mitigation for agricultural impacts due to high groundwater includes upgrades
to drainage and pumping systems or removing affected areas from agricultural
production. The cost-effectiveness of mitigation for agricultural seepage may be low.
Bank stabilization work of vulnerable shoreline sections (ranging from bioengineering
techniques to placement of riprap) would prevent or minimize potential bank erosion that
may occur primarily in areas upstream of Bonners Ferry under alternatives with generally
higher flows.

Modification of the dam to provide for spillway deflectors, additional discharge capacity
via the powerhouse, or other options could reduce TDG loadings resulting from spill and
resulting adverse impacts to aquatic life. The Corps is currently studying temperature
stratification in the Libby Dam forebay to determine if it is possible to improve selective
withdrawal system use, including possible water withdrawals closer to the surface, to
more accurately provide desired downstream temperatures in the spring and consequently
aid sturgeon migration and spawning. Ongoing fertilization of the Kootenai River and
Kootenay Lake will help minimize effects from any increased nutrient flushing. Options
to reduce potential adverse effects from flooding of waterfowl and shorebird nesting
areas, as well as reptile and amphibian reproductive sites, could include increased
pumping capacity or increasing the height of levees protecting sensitive nesting areas, in
the Creston Valley Wildlife Management Area. Other possible mitigation may include
connection to the river for nesting areas which are currently behind dikes, so that water
level rises in nesting areas are more synchronous with onset of lowland runoff.

Appropriate mitigation for adversely affected cultural resources sites is being formulated
in Site Treatment Plans and Site Protection Plans by the Corps, and mitigation planning
will continue under the current cultural resources management program at Libby Dam—
Lake Koocanusa. Mitigation may include documentation, surface collection of artifacts
and features, site stabilization, or more intensive data recovery. The Corps, BPA,
Kootenai National Forest, Confederated Salish and Kootenai Tribes, and the Montana
SHPO will continue to coordinate to mitigate impacts as needed under the current
program.
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Pend Oreille River Basin

No mitigation needs were identified based on the impact analysis.

Mainstem Columbia River

Coordinated operation of the system is to minimize TDG. Flow deflector construction at
Chief Joseph Dam and operational shifts of generation and spill between Chief Joseph
and Grand Coulee dams would cumulatively reduce the magnitude of high TDG levels
below Grand Coulee Dam.

Mitigation for cultural resources could include appropriate additional management
actions for historic properties affected by implementation of VARQ FC including erosion
monitoring targeted to affected sites, completion of the evaluation process for affected
sites to determine appropriate mitigation efforts, and public outreach/education.
Protective patrols are already in place during the April drawdown, and Reclamation
would work with patrolling agencies and tribes to make any needed adjustments in spatial
focus.

Discovery of new sites or site components, or impacts to known sites, would be managed
through the current cultural resources program at Lake Roosevelt. No specific mitigation
is needed or planned for cultural resources impacts below Grand Coulee Dam.

Reduction in hydropower generation in Canada and consequent compensation issues are
matters appropriately addressed through established Columbia River Treaty processes.

Effects on other resources are expected to be beneficial, minor, or not capable of being
mitigated.

Unavoidable Adverse Effects

The various alternatives may create some unavoidable and adverse effects on some
resources in some impact areas. Notable unavoidable adverse effects are summarized
below.

Kootenai River Basin

Potential unavoidable adverse impacts in the Kootenai River basin include:

e Possible flooding under any of the alternatives since Libby and Hungry Horse
dams were not designed to prevent flooding under all circumstances.
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Spill at Libby Dam up to 10,000 cfs for up to 14 days under appropriate
conditions under the Preferred Alternative, with TDG saturations over 130%
below the dam.

Increased likelihood of forced spill, in terms of frequency and duration, at Libby
Dam with the VARQ FC alternatives compared to the Standard FC alternatives.
Spill would increase TDG concentrations in the river downstream, between the
dam and Kootenai Falls, which could adversely affect aquatic life (including
sensitive and threatened fish species).

Possible entrainment of fish through the turbines and/or over the spillway at
Libby Dam.

Increased nutrient flushing from Kootenay Lake.
Fish stranding in the Duncan River delta.

Adverse effects on spawning burbot due to relatively high winter water
temperatures under all alternatives.

Adverse effects to wetland vegetation under Standard FC due to relatively lower
spring and summer river levels and resulting poor hydrologic connectivity
between the river and riparian areas.

Adverse effects to amphibians, and nesting waterfowl and shorebirds in the
Creston Valley Wildlife Management Area due to high water levels under VARQ
FC.

Reduction in recreational use and access along Lake Koocanusa, and reduction in
swimming and shore fishing days on the Kootenai River downstream of Libby
Dam.

Impacts to archaeological sites and other historic properties along the reservoir
shoreline due to their static and perishable nature.

Increased costs for agricultural drainage pumping along the Kootenai River.
Economic losses due to impacts from groundwater seepage in agricultural lands.

Economic losses due to less-reliable Lake Koocanusa refill under Standard FC or
alternatives with fish flows to 10 kcfs above current Libby powerhouse capacity.

Pend Oreille River Basin

Existing potential for adverse flooding effects under the implementation of either
alternative.

Occasional TDG levels above 120% saturation, with a high incidence under
VARQ FC alternative combinations, at Cabinet Gorge Dam, which may adversely
affect aquatic life, including threatened and endangered fish, in the Clark Fork.
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Impacts arising from implementation of either alternative to archaeological sites
or other historic properties along the reservoir shoreline, because of the static
nature of historic properties.

Mainstem Columbia River

Potential unavoidable adverse impacts along the mainstem Columbia River include:

Potential flooding as the storage capacity of the FCRPS was not designed to
prevent all flooding.

Under VARQ FC alternative combinations, reduction in power generation in
winter.

TDG levels above 120% saturation under VARQ FC alternative combinations, at
Priest Rapids, Wanapum, Rock Island, and Rocky Reach dams, which may
adversely affect aquatic life, including threatened and endangered fish, in the
mainstem Columbia River.

Some increased vandalism, erosion, and looting arising from VARQ FC
alternative combinations at archaeological sites and other historic properties along
the Lake Roosevelt shoreline, primarily because of the static nature of these
resources.

Reduction in power generation in the winter under VARQ FC alternative
combinations.

Summary Comparison of Alternatives

The following tables provide summary comparisons of the alternatives and benchmarks
at Libby Dam, alternatives at Hungry Horse Dam, and alternative and benchmark
combinations in the mainstem Columbia.
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Table S-3. Summary comparison of the no action and action alternatives and benchmarks at Libby Dam.
Reach Alternativ_e LS1 Alternative LV1 Alternative LS2 | Alternative LV2 |Alternative LSB Alternative LVB Benchmark LS Benchmark LV
(No Action) (Preferred)

Hydrology and Flood Control

Lake
Koocanusa

Median draft 2370’;
median July
elevation 2440’;
within 5’ of full in
12% of years.

Median draft 2396’;
median July
elevation 2446’;
within 5’ of full in
31% of years.

Median draft 2370’;
median July
elevation 2440’;
within 5’ of full in
10% of years.

Median draft 2396’;
median July
elevation 2445,
within 5’ of full in
31% of years.

Median draft and
refill range
between LS1 and
LS2.

Median draft and
refill range
between LV1 and
LV2.

Median draft 2370’;
median July
elevation 2458’;
within 5’ of full in
98% of years.

Median draft 2396,
median July
elevation 2458’;
within 5’ of full in
98% of years.

Kootenai River
downstream
from Libby
Dam

Libby Dam peak
releases at about
25 kcfs. Fish flows
eliminate need for
flood control spills
above powerhouse
capacity.

Libby Dam peak
releases similar to
LS1. Highest
average outflow
during July/Aug. of
any alternative.
Increased likelihood
of 1" higher river
stage at Bonners
Ferry than LS1
(below 1764").

Libby Dam peak
releases at about
35 kcfs. Peak
stages at Bonners
Ferry are the
second highest of
any alternative
20% of time, but
lowest river stage
80% of time.

Libby Dam peak
releases slightly
higher than LS2
(35 kcfs) during
drier years, similar
to LS2 in wetter
years. Peak stages
at Bonners Ferry
are the highest of
any alternative.

Peak dam
releases range
between LS1 and
LS2. Bonners
Ferry maximum
daily elevation
and stage-
duration range
between LS1 and
LS2.

Peak dam
releases range
between LV1 and
LV2. Bonners
Ferry maximum
daily elevation
and stage-
duration range
between LV1 and
LV2.

Average Libby Dam
releases and
Bonners Ferry stages
during May, June,
and August are the
lower than all
alternative and LV.
Peak releases are
distinctly lower than
all alternatives for
most years below
flood stage.

Libby Dam peak
releases are lower
than all alternatives.
Below flood stage,
tends to produce
peak Bonners Ferry
stages higher than
LS, but below all of
the alternatives.

Kootenay Lake
to confluence
with Columbia
River

Lowest lake levels
of all alternatives.

Peak lake elevation
tends to be slightly
higher than LS1,
but lower than LS2
or LV2.

Peak lake elevation
tends to be higher
than any
alternative other
than LV2.

Produces the
highest likelihood
of any given
Kootenay Lake
peak stage.

Median lake
elevation, month-
end average
stages, and
maxim um daily
elevations range
between LS1 and
LS2. Elevation-
duration would
be similar to or
within the range
of LS1 and LS2.

Median lake
elevation, month-
end average
stages, and
maximum daily
elevations range
between LV1 and
LV2. Elevation-
duration would
be similar to or
within the range
of LV1 and LV2.

Tends to produce
lower Kootenay Lake
peak stages than any
alternative.

Produces lower
Kootenay Lake peak
stages than any
alternative.

weq Aqgn



S|3 Jeuld suoneiadQ ysi4 pue [01U0D POO|H dAIRUIRYY BIqwn|o) Jaddn

T¢-S

Reach

Alternative LS1
(No Action)

Alternative LV1

Alternative LS2

Alternative LV2

Alternative LSB

Alternative LVB
(Preferred)

Benchmark LS

Benchmark LV

Water Quality

Lake
Koocanusa

Similar
temperatures to
other alternatives

Similar
temperatures to
other alternatives

Similar
temperatures to
other alternatives,

Similar
temperatures to
other alternatives

Similar
temperatures to
other alternatives

Similar
temperatures to
other alternatives

Similar temperatures
to other alternatives

Similar temperatures
to other alternatives

Kootenai River
downstream
from Libby
Dam

Similar release
temperatures to
other alternatives.
TDG saturation
>110% in 1 out of
52 yrs,
>120%&>125% in O
out of 52 yrs

Similar release
temperature to
other alternatives.
TDG saturation
>110% in 3 out of
52 yrs, >
120%8&>125% in 2
out of 52 yrs, >
130% in 1 out of 52
yrs

Similar release
temperature as
other alternatives
except possibly
slightly cooler in
spring. No
evaluation of TDG
since mechanism
to achieve add’l 10
kcfs of flow not
known.

Similar release
temperature as
other alternatives
except possibly
slightly cooler in
spring. No
evaluation of TDG
since mechanism
to achieve add’l 10
kcfs of flow not
known

Similar release
temperature to
LS1 except
possibly slightly
warmer in spring.
TDG levels up to
about 125%
saturation near
dam, and 112%
at 8 mi.
downstream, in
25% of years;
otherwise about
100% saturation

Similar release
temperature to
LV1 except
possibly slightly
warmer in spring.
TDG levels up to
about 125%
saturation near
dam, and 112%
at 8 mi.
downstream, in
50% of years;
otherwise about
100% saturation

TDG saturation
>110% in 11 out of
52 yrs,
>120%8&>125% in 6
out of 52 yrs, >130%
in 3 out of 52 yrs

TDG saturation >
110% in 13 out of 52
yrs, >120%&>125%
in 7 out of 52 yrs, >
130% in 5 out of 52
yrs

throughout. throughout.
Kootenay Lake|Some unquantified |Some unquantified |Some unquantified [Some unquantified |Some Some No anticipated No anticipated
to confluence |increase in TDG increase in TDG increase in TDG increase in TDG unquantified unquantified increase in TDG increase in TDG

with Columbia
River

levels from dams
below Kootenay
Lake due to fish
flows from Libby in
spring.

levels from dams
below Kootenay
Lake due to fish
flows from Libby in
spring.

levels from dams
below Kootenay
Lake due to fish
flows from Libby in

spring.

levels from dams
below Kootenay
Lake due to fish
flows from Libby in

spring.

increase in TDG

levels from dams
below Kootenay

Lake due to fish

flows from Libby
in spring.

increase in TDG

levels from dams
below Kootenay

Lake due to fish

flows from Libby
in spring.

levels from dams
below Kootenay
Lake.

levels from dams
below Kootenay
Lake.
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Reach

Alternative LS1

Alternative LV1

Alternative LS2

Alternative LV2

Alternative LSB

Alternative LVB

Benchmark LS

Benchmark LV

(No Action) (Preferred)

Aquatic Life

Lake Relative to VARQ |Relative to Lake productivity |Lake productivity |Primary Primary In lake, second In lake, highest

Koocanusa FC alternatives, Standard FC similar to LS1. similar to LV1. productivity, productivity, highest primary primary productivity
reduced primary alternatives, higher |Possible Possible entrainment of  |entrainment of  |productivity and and zooplankton
productivity; lower |primary entrainment of fish |entrainment of fish |primary primary zooplankton production; high
zooplankton productivity; higher |and plankton and plankton producers, producers, production; low benthic production;
production; lower |zooplankton through turbines  |through turbines zooplankton zooplankton benthic production; |highest terrestrial
benthic production; |production; higher production, production, mostly high terrestrial |insect deposition;
lower terrestrial benthic production; benthic insect benthic insect insect deposition; highest kokanee
insect deposition;  |higher terrestrial production, production, high kokanee growth. |growth.
lower kokanee insect deposition; benthic biomass |benthic biomass
growth. Possible [high kokanee production, production,

entrainment of fish
and plankton
through turbines.

growth. Possible
entrainment of fish
and plankton
through turbines

terrestrial insect
deposition, fish
entrainment, and
fish growth would
range between

terrestrial insect
deposition, fish
entrainment, and
fish growth would
range between

LS1 and LS2. LV1 and LV2.
Kootenai River |Mixed benthic High benthic Productivity similar [Productivity similar |Benthic biomass |Benthic biomass |Mixed benthic Relatively high
downstream  |production; low production; to LS1; less to LV1; greater would range would range production; relatively [benthic production;
from Libby TDG risk; less somewhat higher |likelihood of low likelihood of low between LS1 and|between LS1 and |high TDG risk; less  |highest TDG risk;
Dam likelihood of low TDG risk; greater  |winter flow for winter flow for LS2. Possible LS2. Possible |likelihood of low greater likelihood of
winter flow for likelihood of low burbot; higher flow [burbot; higher flow |TDG impactsto |TDG impactsto |winter flow for burbot;|low winter flows for
burbot; flow winter flow for benefits for benefits for aquatic life in aquatic life in no flow benefits for  |burbot; no flow

benefits for
sturgeon. Low
probability of
involuntary spill with
TDG impacts.

burbot; flow
benefits for
sturgeon. Some
probability of
involuntary spill
with TDG impacts.

sturgeon.

sturgeon.

25% of years,
especially at spill
levels above 2-
3kcfs

50% of years,
especially at spill
levels above 2-
3kcfs.

sturgeon.

benefits for sturgeon.
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Alternative LS1

Alternative LVB

Reach . Alternative LV1 Alternative LS2 | Alternative LV2 |Alternative LSB Benchmark LS Benchmark LV
(No Action) (Preferred)
Kootenay Lake|Possible washout of|Possibly higher Possible washout [Possible washout |Biological effects |Biological effects |Possibly lower Lower washout of
to confluence |nutrients and washout of of nutrients and of nutrients and would range would range washout of nutrients |nutrients and

with Columbia
River

plankton; possible
fish stranding in
Duncan delta.
Possible TDG
impacts to fish
between Kootenay
Lake and the
Columbia River in

spring.

nutrients and
plankton; possible
fish stranding in
Duncan delta.
Possible TDG
impacts to fish
between Kootenay
Lake and the
Columbia River in

spring.

plankton; possible
fish stranding in
Duncan delta.
Possible TDG
impacts to fish
between Kootenay
Lake and the
Columbia River in
spring.

plankton; possible
fish stranding in
Duncan delta.
Possible TDG
impacts to fish
between Kootenay
Lake and the
Columbia River in
spring.

between LS1 and
LS2.

between LV1 and
Lv2

and plankton;
possible fish
stranding in Duncan
delta (Note: Potential
for fish stranding a
result of low lake
levels that may not
be significantly
affected by the
different alternatives)

plankton; possible
fish stranding in
Duncan delta.

Sensitive, Threatened and Endang

ered Species

No likely effect on
terrestrial species
exc. bald eagle;
moderate flow
benefits for
sturgeon, moderate
flexibility for
research,
monitoring, &
evaluation (RM&E)
of sturgeon
responses;
relatively low
likelihood of winter
low flows for burbot;
minimum flows
maintained for bull
trout. Low
probability of
involuntary spill with
TDG impacts.

No likely effect on
terrestrial species
exc. bald eagle;
flow benefits for
sturgeon same as
LS1, slightly higher
flexibility for RM&E
of sturgeon
responses than
LS1; relatively high
likelihood of low
flows in winter for
burbot; minimum
flows maintained
for bull trout. Some
probability of
involuntary spill
with TDG impacts.

No likely effect on
terrestrial species
exc. bald eagle;
high flow benefits
for sturgeon, high
flexibility for RM&E
of sturgeon
responses; same
winter flows as LS1
for burbot;
minimum flows
maintained for bull
trout. No TDG
evaluation because
mechanism to pass
flows above
powerhouse
capacity not
known.

No likely effect on
terrestrial species
exc. bald eagle;
highest flow
benefits for
sturgeon, highest
flexibility for RM&E
of sturgeon
responses; same
winter flows as LV1
for burbot;
minimum flows
maintained for bull
trout. No TDG
evaluation because
mechanism to pass
flows above
powerhouse
capacity not
known.

Most biological
effects of flow
would range
between LS1 and
LS2. Higher
flow benefits for
sturgeon than
LS1 or LV1,
moderate
flexibility for
RM&E of
sturgeon
responses. TDG
impacts to fish
below Libby Dam
in years of spill
(about 25% of
years), especially
when spill
exceeds 2-3 kcfs.

Most biological
effects of flow
would range
between LV1 and
LV2. Higher flow
benefits for
sturgeon than
LS1 or LV1,
moderate
flexibility for
RM&E of
sturgeon
responses. TDG
impacts to fish
below Libby Dam
in years of spill
(about 50% of
years)—
especially when
spill exceeds 2-3
kcfs.

No likely effect on
terrestrial species
exc. bald eagle; no
flow benefits for
sturgeon; same
winter flows as LS1
for burbot; no
minimum flows for
bull trout.

No likely effect on
terrestrial species
exc. bald eagle; no
flow benefits for
sturgeon; same
winter flows as LV1
for burbot; no
minimum flows for
bull trout.
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Reach

Alternative LS1
(No Action)

Alternative LV1

Alternative LS2

Alternative LV2

Alternative LSB

Alternative LVB
(Preferred)

Benchmark LS

Benchmark LV

Vegetation and Wildlife

Lake
Koocanusa

Little or no riparian
vegetation below
full reservoir level.
Minimal effect on
wildlife.

Similar to LS1
around L.
Koocanusa.

Similar to LS1
around L.
Koocanusa.

Similar to LS1
around L.
Koocanusa.

Effects would
range between
LS1 and LS2.

Effects would
range between
LV1 and LV2

Similar to LS1
around L.
Koocanusa.

Similar to LS1
around L.
Koocanusa.

Kootenai River
downstream
from Libby
Dam

Some riparian
vegetation
enhancement due
to fish flows.
Wildlife benefit from
this, but may be
impacted by high

Some riparian
vegetation
enhancement due
to fish flows;
possible
enhancement due
to lower winter

Some riparian
vegetation
enhancement due
to fish flows.
Wildlife benefit
from this, but may
be impacted by

Some riparian
vegetation
enhancement due
to fish flows;
possible
enhancement due
to lower winter

Effects to wildlife
and vegetation
would range
between LS1 and
LS2.

Effects to wildlife
and vegetation
would range
between LV1 and
LVv2.

Little or no benefit to
riparian vegetation;
possible loss, with
corresponding effects
on wildlife.

Little or no benefit to
riparian vegetation;
possible loss, with
corresponding effects
on wildlife.

water in Creston flows. Wildlife high water in flows. Wildlife
Valley Wildlife benefit from this, Creston Valley benefit from this,
Mgmt. Area. but may be Wildlife Mgmt. but may be
Possible Duck Lake |impacted by high  |Area. Possible impacted by high
overfilling. water in Creston Duck Lake water in Creston
Valley Wildlife overfilling. Valley Wildlife
Mgmt. Area. Mgmt. Area.
Possible Duck Lake Possible Duck
overfilling. Lake overfilling.
Kootenay Lake|Little or no change |Similar to LS1. Similar to LS1. Similar to LS1. Similar to LS1. |[Similarto LS1. |Similar to LS1. Similar to LS1.

to confluence
with Columbia
River

in existing
lakeshore
vegetation, which
should remain
extensive.

Recreation

Lake
Koocanusa in
United States

1,340 boat ramp
days May-Sep; 107
swimming days
Jun-Aug; 45
camping days
above elev. 2439’
May-Sep; 113
camping days
above 2409’ May-
Sep

1,467 boat ramp
days May-Sep;

150 swimming days
Jun-Aug; 65
camping days
above elev. 2439’
May-Sep; 126
camping days
above 2409’ May-
Sep

1,351 boat ramp
days May-Sep; 92
swimming days
Jun-Aug; 42
camping days
above elev. 2439’
May-Sep; 112
camping days
above 2409’ May-
Sep

1,454 boat ramp
days May-Sep;
142 swimming
days Jun-Aug; 61
camping days
above elev. 2439’
May-Sep; 124
camping days
above 2409’ May-
Sep

Values would
range between
LS1 and LS2.

Values would
range between
LV1 and LV2.

1,627 boat ramp
days May-Sep; 217
swimming days Jun-
Aug; 102 camping
days above elev.
2439’ May-Sep; 122
camping days above
2409’ May-Sep

1,665 boat ramp
days May-Sep; 221
swimming days Jun-
Aug; 104 camping
days above elev.
2439’ May-Sep; 130
camping days above
2409’ May-Sep
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Alternative LS1

Alternative LVB

Reach . Alternative LV1 Alternative LS2 | Alternative LV2 |Alternative LSB Benchmark LS Benchmark LV
(No Action) (Preferred)
Lake 352 boat ramp days [414 boat ramp days|343 boat ramp 404 boat ramp Values would Values would 503 boat ramp days |522 boat ramp days
Koocanusa in |May-Sep, and 29 |May-Sep, and 51 |days May-Sep, and |days May-Sep, 24 |[range between |range between [May-Sep, and 131 |May-Sep, and 133
Canada swimming days swimming days 24 swimming days |swimming days LS1 and LS2. LV1 and LV2. swimming days Jun- |swimming days Jun-
Jun-Aug. Jun-Aug Jun-Aug Jun-Aug Aug Aug
Kootenai River |May-Sep: 77 May-Sep: 50 May-Sep: 80 May-Sep: 54 Values would Values would May-Sep 74 shore- |May-Sep: 48 shore-

downstream of
Libby Dam

shore-fishing days
and 88 boating
days.

shore-fishing days
and 101 boating
days.

shore-fishing days
and 88 boating
days.

shore-fishing days
and 105 boating
days.

range between
LS1 and LS2.

range between
LV1 and LV2.

fishing days and 85
boating days.

fishing days and 115
boating days.

Kootenay Lake
to confluence
with Columbia
River

135 days in
preferred range
May-Sep; 52 boat
moorage days Jan-
May; 83 fishing
days above elev.
1744’ May-Sep; 77
swimming days
below lake elev.
1749’ Jun-Aug

132 days in
preferred range
May-Sep; 52 boat
moorage days Jan-
May; 90 fishing
days above elev.
1744’ May-Sep; 76
swimming days
below lake elev.
1749 Jun-Aug

134 days in
preferred range
May-Sep; 52 boat
moorage days Jan-
May; 82 fishing
days above elev.
1744’ May-Sep; 76
swimming days
below lake elev.
1749 Jun-Aug

132 days in
preferred range
May-Sep; 52 boat
moorage days Jan-
May; 89 fishing
days above elev.
1744’ May-Sep; 75
swimming days
below lake elev.
1749’ Jun-Aug

Values would
range between
LS1 and LS2.

Values would
range between
LV1 and LV2.

142 days in preferred
range May-Sep; 51
boat moorage days
Jan-May; 79 fishing
days above elev.
1744’ May-Sep; 84
swimming days
below lake elev.
1749’ Jun-Aug

139 days in preferred
range May-Sep; 52
boat moorage days
Jan-May; 86 fishing
days above elev.
1744’ May-Sep; 82
swimming days
below lake elev.
1749’ Jun-Aug

Environmental

Health

Lake Elev. at or below Elev. at or below Elev. at or below [Elev. at or below |Values would Values would Elev. at or below Elev. at or below

Koocanusa 2404’ (exposed 2404’ (exposed 2404’ (exposed 2404’ (exposed range between [range between |2404’ (exposed dust |2404’ (exposed dust
dust could become |dust could become |dust could become |dust could become |LS1 and LS2. LV1 and LV2. could become could become
windblown) 90% of |windblown) 63% of |windblown) 90% of |windblown) 63% of windblown) 90% of |windblown) 63% of
time Jan-Apr, 87% |time Jan-Apr, 60% (time Jan-Apr, 88% |time Jan-Apr, 62% time Jan-Apr, 83% of |time Jan-Apr, 56% of
of time May, & 32% |of time May, and of time May, & 37% |of time May, & 18% time May, & 14% of |time May, & 7% of
of time June 13% of time June |of time June of time June time June time June

Cultural Resources

Lake 268 sites possibly (247 sites possibly |Similar to LS1 Similar to LV1 Similarto LS1  [Similar to LV1 Similar to LS1 Note: |Similar to LV1

Koocanusa in |exposed to erosion, |exposed to erosion, This exposure is due

United States |looting, and looting, and to FC operations and
vandalism vandalism not a factor of fish

flows
Kootenai River |Possible erosion at |Same as LS1. Same as LS1 Same as LS1 Same as LS1 Same as LS1 Lowest likelihood of [Relatively low

below Libby
Dam

6 sites within 5
miles of Libby Dam

erosion at sites
downstream from
dam.

likelihood of erosion
at sites downstream
from dam.
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Reach

Alternative LS1
(No Action)

Alternative LV1

Alternative LS2

Alternative LV2

Alternative LSB

Alternative LVB
(Preferred)

Benchmark LS

Benchmark LV

Indian Sacred

Sites

During informal
consultations with
the CSKT, they
have chosen not to
discuss sacred
sites at Libby Dam-
Lake Koocanusa.
Therefore, the
possible effects on
TCPs are not
assessed in this
analysis.

Same as LS1.

Same as LS1.

Same as LS1.

Same as LS1

Same as LS1.

Same as LS1.

Same as LS1.

Other Affected Tribal Interests

[No impacts

[Same as LS1

[Same as LS1

[Same as LS1

[Same as LS1

[Same as LS1

[Same as LS1

[Same as LS1

Socioeconomics

Lake
Koocanusa

Adverse impacts on
employment and
income from
recreation and
tourism.

Potential positive
effects on
employment and
income from
recreation/ and
tourism.

Adverse
socioeconomic
impacts slightly
greater than LS1.

Socioeconomic
benefits slightly
lower than LV1.

Values would
range between
LS1 and LS2.

Values would
range between
LV1 and LV2.

Positive effects on
employment and
income from
recreation/tourism.

Positive effects on
employment and
income from
recreation/tourism.

Kootenai River
downstream of
Libby Dam

Avg. annual flood
damages of
$21,780; 455,600
kW-hr of ag.
pumping; moderate
ag. losses from
high groundwater
(i.e. seepage).

Avg. annual flood
damages same as
LS1. 452,500 kW-
hr of ag. pumping;
relatively high ag.
losses from high
groundwater.

Avg. annual flood
damages same as
LS1. 456,100 kW-
hr of ag. pumping;
ag. losses from
high groundwater
similar to LS1.

Avg. annual flood
damages same as
LS1. 453,000 kW-
hr of ag. pumping;
highest ag. losses
from high
groundwater.

Avg. annual flood
damages same
as LS1. ag.
pumping costs
and losses from
high groundwater
between LS1 and
LS2. Also likely
TDG impacts to
game fish in 25%

Avg. annual flood
damages same
as LS1. ag.
pumping costs
and ag. losses
from high
groundwater
between LV1 and
LV2. Also likely
TDG impacts to

of years, game fish in 50%
affecting of years,
recreation affecting
economy. recreation
economy.

Avg. annual flood
damages same as
LS1. 457,100 kW-hr
of ag. pumping;
lowest ag. losses
from high
groundwater.

Avg. annual flood
damages of $22,950
in [daho. 455,300
kW-hr of ag.
pumping; ag. losses
from high
groundwater higher
than LS, but tend to
be lower than fish
flow alternatives.
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LCS

Reach

Alternative LS1
(No Action)

Alternative LV1

Alternative LS2

Alternative LV2

Alternative LSB

Alternative LVB
(Preferred)

Benchmark LS

Benchmark LV

Kootenay Lake

Moderate likelihood
of flood damages

Likelihood of flood
damages around

Highest likelihood
of flood damages

Likelihood of flood
damages around

Values would
range between

Values would
range between

Lowest likelihood of
flood damages

Relatively low
likelihood of flood

around Kootenay |Kootenay Lake around Kootenay |Kootenay Lake LS1 and LS2. LV1 and LV2. around Kootenay damages around
Lake.(Damages similar to LS1 Lake. similar to LS2 Lake. Kootenay Lake.
would occur below
established zero-
damage elevation)

Municipal Water and Wastewater Treatment
No impacts Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1
identified.

Transportation
No impacts Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1
identified.

Dam Structural Condition
Minor add’l Same as LS1 No analysis since [Same as LS2 Accelerated Same as LSB Lowest rate of add’l |Rate of deterioration

deterioration of
spillway surface.
Repairs would
remain relatively
low urgency

mechanism to
achieve add’'l 10
kcfs of flow not
known

deterioration of
spillway surface.
Repairs would
become a higher
priority
maintenance
activity.

deterioration of
spillway surface.

of the spillway
surface would be
low, but slightly
higher than LS1 or
LV1.
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Table S-4. Summary comparison of the no action and preferred alternatives at Hungry Horse Dam.

Alternatives

Resource and

River Reach

HS (No Action)

HV (Preferred)

Hydrology and

Flood Control

Hungry Horse

Hungry Horse Reservoir would continue to have deeper winter

Hungry Horse Reservoir would have shallower winter flood control drafts in slightly

Reservoir flood control drafts in slightly below average to slightly above below average to slightly above average water years. The average winter draft
average water years. The average winter draft would be to would be to elevation 3512 feet. This would allow for a slight improvement in
elevation 3501 feet. The average June 30 refill would be to probability of refill; the average maximum refill would be to elevation 3558.5 feet.
elevation 3558.17 feet.

Hungry Horse Due to deeper winter flood control drafts, average outflows would  |Given shallower winter flood control drafts, more water would be released later in

Outflows be higher under HS during the January to April period. the spring in order to maintain the same level of flood protection.

Average outflows would be about:

January — 4995 cfs

February — 4930 cfs

April — 5648 cfs

May — 3423 cfs

June — 3054cfs

Average outflows for flow augmentation would be about:
July — 5174 cfs

August - 5474 cfs

Average outflows would be about:

January — 4151cfs

February — 3906 cfs

April — 3560 cfs

May — 5637 cfs

June — 4243 cfs

Average out flows for flow augmentation would be about:
July — 5302 cfs

August — 5476 cfs

Releases for flow augmentation are higher under HV because of the improved
probability of refill.

Columbia Falls

During slightly below average to slightly above average water
years, HS flows would be higher during the January to April period.
Average outflows would be about:

January — 6594 cfs

February — 6486 cfs

April — 12681 cfs

May — 23874 cfs

June — 23650 cfs

Under both alternatives there would continue to be an 18%
probability of reaching or exceeding flood stage at Columbia Falls
(14 feet).

During slightly below average to slightly above average water years, HV flows
would be higher in May and June. Average outflows would be about:

January — 5751 cfs

February — 5461 cfs

April — 10592 cfs

May — 26088 cfs

June — 24839 cfs

Under both alternatives there would continue to be an 18% probability of reaching
or exceeding flood stage at Columbia Falls (14 feet).

Flathead Lake

Under HS, there is a 7% probability of exceeding Flathead Lake’s
full pool elevation of 2893 feet.

Under HV there is 10% probability of exceeding Flathead Lake’s full pool elevation
of 2893 feet.
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Alternatives

Resource and
River Reach

HS (No Action)

HV (Preferred)

Lake Pend Oreille

Due to the attenuation of flows in the river reaches downstream
from Hungry Horse Dam and reregulation of flows through Flathead
Lake and Kerr Dam, water surface elevations at Lake Pend Oreille
would be essentially identical.

Same as HS.

Downstream from
Albeni Falls Dam

Average outflows from Lake Pend Oreille would lower in June.
Average outflows would be about:

January — 17411 cfs

February — 19434 cfs

April — 28588 cfs

May — 53,678 cfs

June — 54518 cfs

There would continue to be a 27% probability of exceeding the
flood stage of 100,000 cfs below Albeni Falls Dam.

Average outflows from Lake Pend Oreille would be slightly lower in January to
April period. The slight reduction in April flows could provide flood relief in the
Cusick area when Calispell and Trimble Creeks are high. Average outflows would
be about:

January — 16981 cfs

February — 18033 cfs

April — 28020 cfs

May — 53,536 cfs

June — 56578 cfs

There would continue to be a 27% probability of exceeding the flood stage of
100,000 cfs below Albeni Falls Dam.

Water Quality

Under simulated releases, there is less chance of HS exceeding
TDG standards.

Under simulated releases, the chance of HV exceeding the 15 percent spill is 1 %
in June. Overall, spill analysis indicates that implementation of HV could result in
increases in TDG saturation levels from May through July. Changes in the
saturation levels are not quantifiable with the available data, but appear to be
minor.

Based on modeling, HV operations would generally increase benthic biomass
production in the Flathead River because the natural temperature regime and
other physical properties of the river would be more closely mimicked.

Aquatic Life

Deep drafts implemented under HS would continue to limit food
availability and habitat quality at Hungry Horse Reservoir and the
Flathead River.

Modeling results showed minimal differences between alternatives
from Flathead Lake downstream.

Implementation of HV would likely benefit resident fish, especially those in Hungry
Horse Reservoir and immediately downstream in the Flathead River. Hungry
Horse releases would follow a more normative hydrograph and would be higher in
March, May, and June. Reduced winter drafts would help achieve refill at
Flathead Lake, especially in dry years. Higher late-spring releases would help
meet Kerr Dam minimum outflow requirements, thus providing minor benefits to
aquatic resources in Flathead Lake and downstream from Kerr Dam.
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Alternatives

Resource and
River Reach

HS (No Action)

HV (Preferred)

Sensitive, Threatened and Endangered Species

Deep drafts implemented under HS would continue to limit food
availability and habitat quality at Hungry Horse Reservoir and the
Flathead River. Modeling results showed minimal differences
between alternatives from Flathead Lake downstream.

Implementation of HV would benefit bull trout through general improvements in
biological conditions at Hungry Horse Reservoir and immediately downstream in
the Flathead River. Below Flathead Lake, HV would result in a slightly more
normative hydrograph and minor increases in TDG saturation levels.

Neither alternative is likely to appreciably affect existing conditions within
designated bull trout critical habitat

HV may result in minor benefits to the fish prey base for bald eagles at Hungry
Horse Reservoir and Flathead Lake and neither alternative is likely to affect bald
eagle nesting, roosting, and feeding habitats.

Wwildlife
Existing riparian and wetlands habitat would remain unchanged. May provide minor benefits to riparian and wetland habitats and associated wildlife
along Flathead Lake and immediately upstream on the Flathead River. Otherwise,
existing wildlife habitats generally would not be affected.
Vegetation
Existing riparian and wetlands would remain unchanged. May provide minor benefits to riparian areas and wetlands along Flathead Lake
and immediately upstream on the Flathead River.
Recreation

Slightly more fishing and kayaking days on the Flathead River
downstream from Hungry Horse Dam in the early summer due to
optimal flows.

May result in minor improvements in boater access to Hungry Horse Reservoir
and Flathead Lake owing to higher average water surface elevations during the
recreation season and an increase in the usability of boat ramps.
Slightly better aesthetics due to higher surface water elevations.

Environmental Health

No measurable effect on human or environmental health within the
affected area.

Same as HS.

Cultural Resources

Some erosion and slumping would continue at archaeological sites
within Hungry Horse Reservoir.

Likely would be a minor increase in the potential for winter erosion and ice impacts
to cultural resources. HV also may provide minor benefits to cultural resources
during the summer recreation season owing to the increased probability of
reservoir refill. Once full, the reservoir helps protect cultural sites below the high
water line which otherwise would be exposed to impacts from summer erosion and
visitor use.

Indian Sacred Sites

No Indian sacred sites have been identified.

Same as HS.
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TE-S

Alternatives

Resource and
River Reach

HS (No Action)

HV (Preferred)

Other Affected Tribal Interests

|No effect on other interests |Same as HS.
Transportation

|No effect on existing transportation systems |Same as HS.
Municipal Water and Wastewater Treatment

No effect likely on existing municipal water sources or Same as HS.

treatment/disposal facilities.

Socioeconomics

Existing levels of flood protection would continue.

Results in a minor (4%) increase in potential flood effects at Flathead Lake,
primarily for damage to waterfront land and docks. HV would also result in a 12%
increase in potential flood effects below Albeni Falls Dam, primarily for damages
to agricultural and residential property.

SaAlleusally Jo uosiredwo) Arewwns



A

SI3 reulq suonesadO Usi4 pue |01u0D Poo|4 dARUIB)Y BIqwn|o) Jaddn

Table S-5.  Summary comparison of alternative and benchmark combinations on the mainstem Columbia River.
Resource & LS1+HS LVB+HV
River Reach (No-Action) LV1+HV LS2+HS LV2+HV LSB+HS (Preferred) LS+HS LV+HV
Hydrology and Flood Control
Grand Coulee |Of 10 years Of 10 years Of 10 years Of 10 years Same as LS1+HS |[Same as LV1+HV |Birchbank: 99% Birchbank: 99%

Dam- modeled, only 1948 |modeled, only 1948 |modeled, only 1948 |modeled, only 1948 |and LS2+HS and LV2+HV exceedance exceedance
upstream exceeds 280 kcfs  |exceeds 280 kcfs | exceeds 280 kcfs exceeds 280 kcfs frequency 93.6 kcfs, |frequency 95.1
flood stage at flood stage at flood stage at flood stage at 50% exceedance. |kcfs, 50%
Birchbank; Birchbank; Birchbank; Birchbank; frequency 162.5 exceedance
exceedance exceedance exceedance exceedance kefs; 1% frequency 167
frequencies no frequencies same |frequencies no frequencies same exceedance kefs; 1%
greater than LS+HS |as LV+HV greater than LS+HS |as LV+HV frequency 250 kcfs | exceedance
frequency 251
kcfs
Lake 2" half of April 2" half of April Same as LS1+HS |Same as LV1+HV |Same as LS1+HS |[Same as LV1+HV |Same as LS1+HS |[Apr2 same as
Roosevelt elevations (feet): elevations (feet): and LS2+HS and LV2+HV LV1+HV

Minimum 1208.0
Maximum 1280.0
Average 1244.0

Minimum 1208.0
Maximum 1280.0
Average 1242.4

Lower Jan-May
elevations during
some years
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam —
downstream

Peak 1-day release
exceedance
frequencies for The
Dalles no more than
for LS+HS. Of 10
years modeled, 4
would exceed the
450 kcfs flood flow
threshold and only
1948 would exceed
the major damage
level of 600 kcfs.
Out of 10 years
modeled, peak 1-
day elevations at
Vancouver mostly
slightly lower than
for LV1+HV, and
above flood stage In
2 of the 10 years.

Peak 1-day release
exceedance
frequencies for The
Dalles no more than
for LV+HV. Of 10
years modeled, 4
would exceed the
450 kcfs flood flow
threshold and only
1948 would exceed
the major damage
level of 600 kcfs.
Out of 10 years
modeled, peak 1-
day elevations at
Vancouver mostly
slightly higher than
for LS1+HS, and
above flood stage In
2 of the 10 years.

Peak 1-day release
exceedance
frequencies for The
Dalles no more than
for LS+HS. Of 10
years modeled, 4
would exceed the
450 kcfs flood flow
threshold and only
1948 would exceed
the major damage
level of 600 kcfs.
Out of 10 years
modeled, peak 1-
day elevations at
Vancouver mostly
slightly lower than
for LV2+HV, and
above flood stage In
2 of the 10 years.

Peak 1-day release
exceedance
frequencies for The
Dalles no more than
for LV+HV. Of 10
years modeled, 4
would exceed the
450 kcfs flood flow
threshold and only
1948 would exceed
the major damage
level of 600 kcfs.
Out of 10 years
modeled, peak 1-
day elevations at
Vancouver mostly
slightly higher than
for LS2+HS, and
above flood stage
In 2 of the 10 years.

Similar to LS1+HS
and LS2+HS. For
peak daily releases
at The Dalles,
values would be
between LS1+HS
and LS2+HS.
Peak 1-day
elevations at
Vancouver would
fall between
LS1+HS and
LS2+HS.

Similar to LV1+HV
and LV2+HV. For
peak daily releases
at The Dalles,
values would be
between LV1+HV
and LV2+HV.
Peak 1-day
elevations at
Vancouver would
fall between
LV1+HV and
LV2+HV.

The Dalles: 99%
exceedance
frequency: 205 kcfs
50% exceedance
frequency: 401 kcfs;
1% exceedance
frequency: 670 kcfs

The Dalles: 99%
exceedance
frequency: 211
kcfs 50%
exceedance
frequency: 411
kcfs; 1%
exceedance
frequency: 670
kcfs

System Power

Winter
(Jan-Apr)

Monthly average
winter generation
(@aMW):

16,556 System;
8,252 Federal;
3,812 non-Federal;
Canadian monthly
average generation
631 on Pend
d’'Oreille, 702 on
Kootenay.

Monthly average
winter generation
(@aMWw):

16,220 System;
8,008 Federal;
3,718 non-Federal
Canadian monthly
average generation
616 aMW on Pend
d’'Oreille 626 on
Kootenay

Monthly average
winter generation
(aMW):

16,555 system;
8,252 Federal;
3,812 non-Federal
Canadian monthly
average generation
631 on Pend
d’Oreille, 702 on
Kootenay

Monthly average
winter generation
(aMw):

16,219 System;
8,008 Federal;
3,718 non-Federal
Canadian monthly
average generation
616 on Pend
d'Oreille, , 626 on
Kootenay

Values would be
similar to LS1+HS
and LS2+HS

Values would be
similar to LV1+HV
and LV2+HV

Monthly average
winter generation
(@aMW):

16,556 System;
8,259 Federal,
3,813 non-Federal
Canadian monthly
average generation
631 on Pend
d'Oreille, 704 aMW
on Kootenay

Monthly average
winter generation
(@aMW):

16,226 System;
8012 Federal,
3,718 non-
Federal;
Canadian monthly
average
generation 616 on
Pend d'Oreille,
627 on Kootenay
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Sﬁ;‘r"gg:ﬁ (Nfﬁl\ﬁn) LVI+HV LS2+HS LV2+HV LSB+HS (F',‘r\é?et':e\(/j) LS+HS LV+HV
Spring/summer| Monthly average Monthly average Monthly average Monthly average Values would be Values would be Monthly average Monthly average
(May-Aug) generation (aMW): |generation (a MW): |generation (aMW): |generation (aMW): |similar to LS1+HS |similar to LV1+HV |generation (aMW): |generation (aMW):
16,993 System; 17,252 System; 16,977 System; 17,235 System; | 2Nd LS2+HS and LV2+HV 16,716 System; 16,993 System;
9,011 Federal; 9,237 Federal; 9,009 Federal; 9,235 Federal; 8,763 Federal; 9,003 Federal,
4,272 non-Federal; |4,317 non-Federal; [4,273 non-Federal; (4,317 non-Federal; 4,219 non-Federal; |4,269 non-
Canadian monthly |Canadian monthly |Canadian monthly Canadian monthly Canadian monthly |Federal;
average generation |average generation |average generation average generation average generation |Canadian monthly
795 on Pend 794 aMW on Pend (795 on Pend 795 on Pend 797 on Pend average
d'Oreille, 922 aMW |d'Oreille, 948 on d'Oreille, 921 aMW | d'Oreille, 947 aMW d’'Oreille, 886 aMW |generation 798 on
on Kootenay Kootenay on Kootenay on Kootenay on Kootenay Pend d'Oreille,
901 on Kootenay
Fall (Sept- Monthly average Monthly average Monthly average Monthly average Values would be Values would be Monthly average Monthly average
Dec) generation (aMW): |generation (aMW): |generation (aMW): |generation (aMW): |similar to LS1+HS |similar to LV1+HV |generation (aMW): |generation (aMW):

11,500 System;
5,780 Federal;
2,821 non-Federal;
Canadian monthly
average generation
507 on Pend
d'Oreille, 477 on
Kootenay

11,550 System;
5,805 Federal;
2,836 non-Federal;
Canadian monthly
average generation
510 on Pend
d’'Oreille, 483 on
Kootenay

11,493 System;
5,775 Federal;
2,820 non-Federal;
Canadian monthly
average generation
507 on Pend
d’'Oreille, 476 on
Kootenay

11,545 System;
5,803 Federal;
2,834 non-Federal;
Canadian monthly
average generation
509 on Pend
d’'Oreille, 483 on
Kootenay

and LS2+HS

and LV2+HV

11,863 System;
6,805 Federal;
2,906 non-Federal;
Canadian monthly
average generation
504 on Pend
d’Oreille, 580 on
Kootenay

11,888 System;
6,092 Federal;
2,910 non-
Federal;
Canadian monthly
average
generation 505 on
Pend d'Oreille,
580 on Kootenay

Water Quality

Grand Coulee
Dam —
upstream
TDG

Existing seasonally-
elevated TDG levels
in the Columbia
River at the
international border
and in Lake
Roosevelt would
continue, as would
ongoing efforts to
ameliorate them.

TDG levels in the
Columbia River at
the international
border likely would
be marginally higher
than at present at
times, primarily due
to minor increases
in involuntary spill at
Canadian
hydropower
facilities on the
Kootenay River.

Same as LS1+HS

Same as LV1+HV

Values would
range between
LS1+HS and
LS2+HS.

Values would
range between
LV1+HV and
LV2+HV.

Same as LS1+HS

Same as LV1+HV
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Ge-S

Resource & LS1+HS LVB+HV
River Reach (No-Action) LV1+HV LS2+HS LV2+HV LSB+HS (Preferred) LS+HS LV+HV
Temperature |Operational Same as LS1+HS |Same as LS1+HS |Same asLS1+HS |Same asLS1+HS |[Same asLS1+HS |[Same asLS1+HS |Same asLS1+HS

changes at Hungry
Horse and Libby
Dams are unlikely
to affect Columbia
River temperatures
because of the
large intervening
distance involved.

Grand Coulee
Dam —
downstream

TDG

Slightly increase
spill cap
exceedance index
and the amount of
spill in excess of the
spill cap compared
to benchmarks
which indicates the
potential to increase
TDG levels.

Highest spill cap
exceedance index
and the amount of
spill in excess of the
spill cap.

Same as LS1+HS

Same as LS1+HS
and has a higher
spill cap
exceedance index
at Rock Island and
Priest Rapids Dams
than LV1+HV.

Values would
range between
LS1+HS and
IS2+HS.

Values would
range between
LV1+HV and
LV2+HV.

Spill cap
exceedance index
and spill in excess
of spill cap would be
lower than Standard
FC alternative
combinations.

Spill cap
exceedance index
and spill in excess
of spill cap would
be lower than
VARQ FC
alternative
combinations.
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Resource & LS1+HS LVB+HV
River Reach (No-Action) LVI+HV LS2+HS Lv2+HV LSB+HS (Preferred) Lards LV+HV
Aquatic Life

Grand Coulee
Dam -
upstream

The present habitat
characteristics,
species
assemblages, and
population
dynamics at Lake
Roosevelt generally
would remain
unchanged. Large
annual flood control
drafts would
continue to limit
natural reproduction
of many fish
species in the
reservoir and would
continue to facilitate
entrainment.
Nutrient flushing
and low spring
water surface
elevations would
continue to limit the
growth of some
species.

Minor increases in
spring drawdowns
at Lake Roosevelt
could result in
periodic, small
reductions in
present levels of
spawning success
for smallmouth
bass, yellow perch,
and shoreline
spawning kokanee.
Minor reductions in
water retention
times may result in
small increases in
the loss of nutrients
from the reservoir
which in turn may
lead to minor
decreases in growth
rates for some
species. Minor
increases in
entrainment would
occur in some
years.

Same as LS1+HS

Same as LV1+HV

Similar to LS1+HS
and LS2+HS

Similar to LV1+HV
and LV2+HV

Same as LS1+HS

Same as LV1+HV

weq asioH AiBuny



SI3 reulq suonesadO Ysi4 pue |01U0D POO|H dAITRUIBYY BIquinjo) Jaddn

LE-S

Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam —
downstream

Continued similar
influence on the
timing and
magnitude of flows
in the Columbia
River. The present
habitat
characteristics,
presence/ absence
and migration
patterns of species
generally would
remain unchanged.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Sensitive, Threatened and Endang

ered Species

Grand Coulee
Dam -
upstream

The present habitat
characteristics,
species presence,
and population
dynamics at Lake
Roosevelt and
upstream generally
would remain
unchanged. Large
annual flood control
drafts would
continue to limit
benthic productivity
and may also
continue to limit the
juvenile-growth
potential of bull trout
in the reservoir.
Bald eagle numbers
and distribution
would likely remain
unchanged.

Minor increases in
spring drawdowns
at Lake Roosevelt
could result in small
reductions in
present levels of
benthic productivity.
Primary impacts to
bull trout would
most likely be
growth-related. The
fish prey base for
bald eagles would
not likely be
noticeably affected,
and bald eagle
numbers and
distribution would
likely remain
unchanged.

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS
and LS2+HS

Same as LV1+HV
and LV2+HV

Same as LS1+HS

Same as LV1+HV
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam -
downstream

River flows and
reservoir elevations
would remain within
the current range of
operations. In
general, related
ongoing effects to
threatened and
endangered species
would remain
unchanged from
those previously
consulted upon and
addressed in
biological opinions.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LV1+HV

Anadromous
Fish —Priest
Rapids Dam

Monthly flow
objectives met in
32-49 of 52 years.

Monthly flow
objectives met in
32-49 of 52 years.

Monthly flow
objectives met in
32-49 of 52 years.

Monthly flow
objectives met in
32-49 of 52 years.

Values would be
similar to LS1+HS
and LS2+HS

Values would be
similar to LV1+HV
and LV2+HV

Monthly flow
objectives met in
32-47 of 52 years.

Monthly flow
objectives met in
32-49 of 52 years.

Anadromous
Fish -McNary
Dam

Monthly flow
objectives met in 4-
42 of 52 years.

Monthly flow
objectives met in 4-
42 of 52 years.

Monthly flow
objectives met in 4-
42 of 52 years.

Monthly flow
objectives met in 3-
42 of 52 years.

Values would
range between
LS1+HS and
LS2+HS

Values would
range between
LV1+HV and
LV2+HV

Monthly flow
objectives met in 3-
42 of 52 years.

Monthly flow
objectives met in
2-42 of 52 years.
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Sﬁ;‘r"gg:ﬁ (Nfﬁl\ﬁn) LVI+HV LS2+HS LV2+HV LSB+HS (F',‘r\é?et':e\(/j) LS+HS LV+HV
Spill Some risk of forced |Some risk of forced |Same as LS1+HS |Some risk of forced |Values would Values would Some risk of forced |Same as LV1+HV
spill with elevated  |spill with elevated spill with elevated |range between range between spill with elevated
TDG. Incremental |TDG. Incremental TDG. Incremental |LS1+HS and LV1+HV and TDG. Incremental
effects on effects on effects on LS2+HS LV2+HV effects on
anadromous fish anadromous fish anadromous fish anadromous fish
should be minimal, |should be minimal, should be minimal, should be minimal,
but this alternative |but this alternative but this alternative but this benchmark
combination results |combination results combination results combination results
in slightly lower in a slight potential in the highest in the lowest
potential TDG levels |increase in TDG potential TDG potential TDG levels
and durations as levels and durations levels and durations and durations.
compared to the as compared to the as compared to all
VARQ FC Standard FC other alternative
alternative alternative combinations.
combinations. combinations.
Vegetation

River flows and
reservoir elevations
would remain within
the current range of
river and reservoir
operations, and,;
therefore, related
effects on
vegetation would be
similar. Riparian
and wetland areas
within the influence
of the Columbia
River and its
impoundments
generally would
remain unchanged.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS
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Resource & LS1+HS LVB+HV
River Reach (No-Action) LV1+HV LS2+HS LV2+HV LSB+HS (Preferred) LS+HS LV+HV
Wwildlife

Riparian and Same as LS1+HS |Same as LS1+HS |Same as LS1+HS |Same asLS1+HS |[Same asLS1+HS |[Same asLS1+HS |Same asLS1+HS

wetland habitats
within the influence
of the Columbia
River and its
impoundments
generally would
remain unchanged.
Associated
terrestrial wildlife
populations also are
not likely to be
affected.

Recreation

Grand Coulee
Dam -
upstream

Current levels of
recreation access
and scenic quality
at Lake Roosevelt
generally would
remain unchanged.
There would be no
change in usable
boat ramp days
during the summer.

There would be a
minor decrease
(less than 5%,
primarily in May) in
average usable
boat ramp days at
Lake Roosevelt.
Otherwise, there
would be no change
in the present
function of boat
ramps or marinas,
particularly during
the summer. A
slight degradation in
visual resources
may be noticeable
in May due to
slightly lower
reservoir elevations.

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS
and LS2+HS

Same as LV1+HV
and LV2+HV

Same as LS1+HS

Same as LV1+HV
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam -
downstream

No change in
present levels and
quality of boating
and shoreside
recreation.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Environmental

| Health

Grand Coulee
Dam -
upstream

There would be no
change in the
timing, duration, or
magnitude of
annual flood control
drawdowns at Lake
Roosevelt.
Similarly, there
would be no change
in the annual
exposure of lake
bed sediments, or in
the exposure of
humans and other
organisms to
contaminants
present in those
sediments.
Preliminary results
of an ongoing air
quality study
indicate that none of
the samples taken
at Lake Roosevelt
study sites have
exceeded
established
standards.

There would be
slightly lower
reservoir surface
elevations and thus
slightly increased
exposure of lake
bed sediments
during the spring
flood control draft in
average to
moderately dry
water years. When
compared to
present conditions,
the likelihood of
measurable impacts
to environmental
and human health
through inhalation,
ingestion, or direct
contact with
contaminated bed-
sediments is
expected to be
extremely low.

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS

Same as LV1+HV
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam -
downstream

There are no
identified flow-
related
environmental
health concerns
below Grand
Coulee. All
alternative
combinations would
continue to similarly
influence the timing
and magnitude of
flows in the
Columbia River.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Cultural Resou

rces

Grand Coulee
Dam —
upstream

There would be no
change in the
timing, duration, or
magnitude of
annual flood control
drawdowns at Lake
Roosevelt.
Similarly, there
would be no change
in the periodic
exposure of cultural
resources to wave
action, erosion,
displacement,
weathering, or
collection/looting.

There would be
slightly lower
reservoir surface
elevations and thus
slightly increased
exposure of cultural
resources during
the spring flood
control draft in
average to
moderately dry
water years. When
compared to
present conditions,
the likelihood of
impacts to cultural
resources is
expected to be
minor.

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS
and LS2+HS

Same as LV1+HV
and LV2+HV

Same as LS1+HS

Same as LV1+HV
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam —
downstream

There would be
essentially no
change in
management or
protection of cultural
resources
downstream from
Grand Coulee Dam.
Effects to cultural
resources (primarily
erosion and site
exposure) from river
flows and reservoir
operations would be
similar for all
alternative
combinations.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Indian Sacred

Sites

No sacred sites
have been
identified.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Other Affected Tribal Interests

Tribal interests in
fishing would be
affected by all
alternative
combinations to the
extent that salmon
and steelhead
survival and
recovery are
affected. The
analysis for
anadromous fish
discusses how the
flow objectives at
McNary and Priest
Rapids dams are
achieved by the
various alternative
combinations. Fish
flows from Libby
and Hungry Horse
in July and August
are intended to
assist salmon
outmigration.
Spring flow
augmentation for
Kootenai River
white sturgeon also
can assist in
meeting flow
objectives in the
lower Columbia
River. No
discernible effect on
lamprey is
expected.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Socioeconomi

Cs

Flood
Damages

No increase in
economic losses
from floods to areas
protected by major
levee systems.

Fish flows may
cause minor
increase in levee
maintenance costs.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Agriculture

No impacts
identified.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Hydropower

Annual hydropower
values (billions):
$4.946 System;
$2.516 Federal;
$1.211 non-Federal

Annual hydropower
values (billions):
$4.932 System;
$2.504 Federal;
$1.202 non-Federal

Annual hydropower
values (billions):
$4.944 System;
$2.525 Federal;
$1.212 non-Federal

Annual hydropower
values (billions):
$4.931 System;
$2.508 Federal;
$1.202 non-Federal

Values would
range between
LS1+HS and
LS2+HS

Values would
range between
LV1+HV and
LV2+HV

Annual hydropower
values (billions):
$4.967 System;
$2.533 Federal;
$1.213 non-Federal

Annual
hydropower values
(billions): $4.948
System; $2.520
Federal; $1.203
non-Federal

Transportation

No effects to Keller

Keller Ferry north

Same as LS1+HS

Same as LV1+HV

Similar to LS1+HS

Similar to LV1+HV

Same as LS1+HS

Same as LV1+HV

and or Inchelium ferries |landing would be and LS2+HS and LV2+HV
Navigation used more

frequently.
Municipal Water and Wastewater Treatment

No effect on
municipal water
sources,
wastewater
treatment or

disposal.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Transportation

Grand Coulee
Dam —
upstream

The Keller and
Inchelium Ferries
would continue
normal operations
within the current
range of reservoir
levels.

Lake Roosevelt
end-of-April
elevation would be
less than 1248 feet
approximately 60%
of all years. Keller
Ferry North landing
must be used when
elevation is below

The Keller and
Inchelium ferries
would continue
normal operations
within the current
range.

Lake Roosevelt
end-of-April
elevation would be
less than 1248’
approximately 70%
of all years,
therefore, the Keller
Ferry’'s alternative
north landing would
have to be used

Same as LS1+HS

Same as LV1+HV

Similar to LS1+HS
and LS2+HS

Similar to LV1+HV
and LV2+HV

Same as LS1+HS

Same as LV1+HV

1248 feet more frequently
than at present.
Grand Coulee |No effect Same as LS1+HS |[Same as LS1+HS |Same asLS1+HS |Same asLS1+HS |Same asLS1+HS |[Same asLS1+HS |Same asLS1+HS

Dam —
downstream
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Chapter 1  Introduction and Background

1.1 The Proposed Action

In accordance with the National Environmental Policy Act of 1969 (NEPA), 42 USC §8
4321-4370e, this Final Environmental Impact Statement (EIS) assesses the effects of a
proposed Federal action and alternatives, which have the potential to significantly affect
the human environment. The proposed Federal action consists of:

1. Implementation of alternative flood control operations at Libby Dam on the
Kootenai River and Hungry Horse Dam on the South Fork Flathead River. Called
variable discharge flood control, this alternative action is known as “VARQ FC,”
with VAR representing variable, Q representing engineering shorthand for discharge,
and FC representing flood control.

2. Flow augmentation that such alternative flood control would facilitate in the
Kootenai River, the Flathead River, and mainstem Columbia River for fish
populations listed as threatened or endangered under the Endangered Species Act
(ESA). Flow augmentation (i.e., fish flows) includes release of water for bull trout,
salmon, and, at Libby Dam, white sturgeon.

The U.S. Army Corps of Engineers (Corps) is the lead agency for this EIS, with the
Bureau of Reclamation (Reclamation) acting as a cooperating agency.

1.2 Purpose of and Need for the Proposed
Action

1.2.1  Purpose of the Proposed Action

The purpose of the proposed action is to provide reservoir and flow conditions at and
below Libby and Hungry Horse dams for anadromous and resident fish listed as
threatened or endangered under the ESA, consistent with authorized project purposes,
including maintaining the current level of flood control benefits.

Upper Columbia Alternative Flood Control and Fish Operations Final EIS



Purpose of and Need for the Proposed Action

1.2.2 Need for the Proposed Action

Multiple use project operations? at Libby, Hungry Horse, and other dams have altered the
natural river hydrology of the Columbia River and some of its major tributaries. These
dams store the spring snowmelt runoff to control floods, and release water for multiple
uses. Populations of threatened and endangered fish in the Columbia River Basin
(Kootenai River white sturgeon, Columbia Basin bull trout, and several Columbia River
salmon and steelhead stocks) benefit from certain high flow periods, which historically
were determined by natural runoff patterns driven by snowmelt and rainfall. While the
status of bull trout populations in the Kootenai and Flathead rivers is generally better than
some others in the Columbia River Basin, long-term monitoring has shown that bull trout
populations in both watersheds have declined since construction of Libby and Hungry
Horse dams. Kootenai River white sturgeon numbers are estimated at fewer than 500,
down from numbers of 5,000 to 6,000 in the 1980s, and are declining at approximately 9
percent per year. Several salmon and steelhead populations in the Columbia River Basin
are in various states of decline. For example, lower Columbia River coho salmon were
listed as threatened in June 2005. See NOAA Fisheries (2005) for status of individual
salmon and steelhead stocks.

In accordance with the ESA, the Corps, Reclamation and the Bonneville Power
Administration (the Action Agencies) have engaged in formal consultation on the effects
of the operation of the Federal Columbia River Power System (FCRPS) on anadromous
and resident fish species listed as threatened or endangered. In December 2000, the
National Marine Fisheries Service (NMFS, also referred to NOAA Fisheries) and the
U.S. Fish and Wildlife Service (USFWS), issued biological opinions on the effects of the
operation of the FCRPS on the species under their jurisdiction. The NMFS and USFWS
2000 biological opinions both included a Reasonable and Prudent Alternative (RPA),
with a recommendation to implement VARQ FC at Libby and Hungry Horse dams. In
response, the Corps and Reclamation began the process to ensure the recommended flood
control and fish flow operations at Libby and Hungry Horse dams were consistent with
our responsibilities under the NEPA as represented in the purpose and need for this EIS.
The recommendations carried over into the NMFS 2004 BiOp and the USFWS 2006
BiOp. For more details on ESA consultations and biological opinions from the NOAA
Fisheries and USFWS, refer to Sections 1.4.1 and 1.4.2, respectively.

% These include flood control, hydropower, fish and wildlife, recreation, navigation, irrigation, water
supply, and water quality.
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Need for the Proposed Action 1.2.2
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Figure 1-1. Major Dams of the Columbia River System.
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Pend Oreille River Basin 1.3.2

1.3  General Setting

1.3.1 Kootenai River Basin

The Kootenai River basin encompasses 16,180 square miles (NPPC 2004), of which
8,985 square miles are upstream from Libby Dam (Corps 1984). About 70 percent of the
basin lies within British Columbia (Figure 3-1).

The Kootenay River® originates in British Columbia, flowing southward into
northwestern Montana. Libby Dam impounds Lake Koocanusa at river mile (RM) 222,
about 40 miles south of the international boundary. At the city of Libby, Montana (RM
204), the river turns westward, then north near Bonners Ferry, Idaho (RM 153), and back
into British Columbia at RM 106. The river enters Kootenay Lake about 25 miles north
of the international boundary, draining through West Arm near Nelson, British Columbia,
and into the Columbia River near Castlegar, British Columbia. Average annual runoff at
Libby Dam is about 8 million acre-feet (Berkas et al. 2004) and about 9 million acre-feet
at its mouth (NPPC 2004).

1.3.2 Pend Oreille River Basin

The Middle Fork and South Fork Flathead River are headwater tributaries within the
Pend Oreille River basin that originate near the Continental Divide in the Northern Rocky
Mountains in the United States; the North Fork originates in British Columbia, Canada.
Hungry Horse Dam is at RM 5 of the South Fork Flathead River. The South Fork joins
the North and Middle Forks a few miles upstream from Columbia Falls, Montana. The
Flathead River downstream from Columbia Falls flows through meandering channels in a
wide floodplain and enters Flathead Lake about 20 miles downstream from Kalispell,
Montana.

From Kerr Dam at the Flathead Lake outlet near Polson, Montana, the Flathead River
continues southward to the Clark Fork. The Clark Fork flows northwesterly into Idaho
and Lake Pend Oreille. From the Lake Pend Oreille outlet at Albeni Falls Dam the river
turns north for about 74 miles, crossing the border into British Columbia, where it flows
the last 16 miles before its confluence with the Columbia River just upstream from the
international boundary. The confluence of the Pend d’Oreille and Columbia Rivers is
about 30 miles downstream from the Kootenay River confluence with the Columbia
River.

® The Canadian spelling is used when the geographic feature is in Canada.
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The Flathead River watershed above Kerr Dam covers about 7,100 square miles and
produces an average annual runoff of about 2.5 million acre-feet at Hungry Horse Dam
and 8.6 million acre-feet at Perma, Montana (Berkas et al. 2000). The Pend Oreille-Clark
Fork watershed encompasses about 26,000 square miles and has an average annual runoff
of about 18.2 million acre-feet at Albeni Falls Dam (Kimbrough et al. 2003). These
watersheds are referred to as the Pend Oreille River basin in this document (Figure 4-1).

1.3.3 Mainstem Columbia River

The Columbia River originates at Columbia Lake in the Rocky Mountains of British
Columbia, Canada, and flows 1,214 miles to the Pacific Ocean. From its source, the river
flows northwest for approximately 200 miles, then reverses course and travels south for
nearly 300 miles through mountainous terrain in southeastern British Columbia. The
Columbia River crosses into the United States near the northeastern corner of the state of
Washington and continues south through highlands before bending westward. After
veering south and then east, the river turns south and then west and flows for over 300
miles to the Pacific Ocean. In the United States, eleven private and public dams are
located on the mainstem Columbia River. Grand Coulee Dam is located at RM 597 in
north-central Washington.

The Columbia River Basin drains over 259,000 square miles and produces an average
annual runoff at The Dalles of about 138 million acre-feet (Kimbrough et al. 2003). The
Kootenai, Pend Oreille, and Snake Rivers are the largest tributaries of the Columbia
River (Figure 1-1).

1.4  Background

For purposes of this EIS, the term “FCRPS” refers to a series of 14 Federal dams in the
United States which were the subject of the USFWS 2000 and 2006 and NOAA Fisheries
2004 FCRPS Biological Opinions.* These dams operate in coordination with Canadian
and private facilities to provide for a variety of uses such as hydropower, flood control,
navigation, and fish and wildlife purposes. System operations are optimized through
cooperative processes to use the limited water supply to maximize benefits to all
resources. The Corps is authorized to operate and maintain the following 12 dams:
Dworshak, Lower Granite, Little Goose, Lower Monumental, and Ice Harbor dams in the
lower Snake River basin; Albeni Falls, Libby, and Chief Joseph dams in the upper
Columbia River basin; and McNary, John Day, The Dalles and Bonneville dams in the
lower Columbia River basin. Reclamation is authorized to operate and maintain two

* While this EIS uses FCRPS as defined in the 2000 USFWS and 2004 NOAA Fisheries FCRPS Biological
Opinions, different definitions of the FCRPS can be found in other documents. For example, the FCRPS
for power marketing purposes consists of 31 federally-owned hydropower projects together with the
associated electrical transmission system.
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NOAA Fisheries FCRPS Biological Opinion and 2004 UPA 1.4.1

dams: Grand Coulee and Hungry Horse in the Upper Columbia River basin. The impacts
associated with ongoing operation of the FCRPS have been addressed in prior NEPA
documents including the System Operation Review (SOR) EIS (BPA et al. 1995; see
http://www.nww.usace.army.mil/planning/er/reports.ntm#EIS), the Operations Analysis
EIS (Corps et al. 1992), and its Supplemental EIS (Corps 1993), and the project
Operational and Maintenance EISs. This EIS focuses on those environmental conditions
that would be modified by implementation of the proposed Federal action and
alternatives. The SOR EIS was undertaken with several goals in mind, including the
development of a system operating strategy and a regional forum for non-Federal parties’
input into system planning. The SOR EIS was also prepared to provide environmental
analysis needed for Federal agencies to sign new agreements for coordinating power
generation (the Pacific Northwest Coordinating Agreement, or PNCA), and for
allocation, among Federal and non-Federal parties, of the return of Canadian Entitlement
power to Canada (Canadian Entitlement Allocation Agreements, or CEAA). Ultimately,
the SOR EIS and the selected plan recognize the river system and its operations are
dynamic, and incorporate adaptive management principles to modify operations in
response to changes in the natural environment.

1.4.1 NOAA Fisheries FCRPS Biological Opinion and 2004
UPA

As discussed above, in December 2000, NOAA Fisheries issued a biological opinion in
accordance with the ESA on the operations of the FCRPS by the Action Agencies
(NMFS 2000). NOAA Fisheries concluded that operation of the FCRPS was likely to
jeopardize eight listed populations of Columbia Basin salmon and steelhead and to
adversely modify their designated critical habitats. NOAA Fisheries also recommended a
reasonable and prudent alternative (RPA), pursuant to ESA § 7(b)(3)(A) and 50 CFR §
402.14(h)(3). The RPA included implementation of VARQ FC at Hungry Horse and
Libby Dams.

In May 2003, the U.S. District Court for Oregon ruled, in National Wildlife Federation et
al. v. National Marine Fisheries Service, that the 2000 biological opinion violated ESA
implementation regulations because it had improperly relied on offsite Federal activities
that had not undergone Section 7 ESA consultation and non-Federal activities that were
not reasonably certain to occur. The Court ordered that the biological opinion be
remanded to NOAA Fisheries for correction.

As part of the remand process, the Action Agencies completed an updated proposed
action (UPA) on the effects of FCRPS operations on listed anadromous species. The
NOAA Fisheries considered the UPA and issued the 2004 NOAA Fisheries FCRPS
Biological Opinion on November 30, 2004 (NMFS 2004). The 2004 UPA generally
reflects, with certain modifications, the hydropower, habitat, hatchery, and harvest

Upper Columbia Alternative Flood Control and Fish Operations Final EIS 7
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Background

measures recommended in the 2000 biological opinion RPA including implementation of
VARQ FC at Libby Dam and Hungry Horse Dam.

In May 2005, the U.S. District Court for Oregon ruled, in National Wildlife Federation et
al. v. National Marine Fisheries Service, that the NOAA 2004 FCRPS biological opinion
was “not consistent with the requirements of the Endangered Species Act,” and again
remanded to NOAA Fisheries. The court ordered remand includes a collaborative
process with sovereign parties and NOAA Fisheries and the Action Agencies; and, a
biological opinion is to be produced by NOAA Fisheries by October 2006. In the
interim, the NOAA 2004 biological opinion remains in effect, as modified by court order.

Salmon Flow Augmentation at Libby and Hungry Horse Dams

As described in the 2004 UPA and the 2004 NOAA Fisheries FCRPS Biological
Opinion, the reservoirs at Hungry Horse and Libby dams would be drawn down (drafted)
during July and August to augment summer flows in the Columbia River for salmon and
steelhead migration.

Reclamation manages Hungry Horse Dam to refill to elevation 3560 feet (full pool) on or
about June 30. After refill, the 2004 UPA specifies water releases for salmon flow
augmentation from Hungry Horse Dam to a draft limit elevation of 3540 feet (20 feet
from full) by August 31. A draft of 20 feet from full pool provides up to 454,840 acre-
feet of additional water from Hungry Horse Reservoir.

The Corps manages Libby Dam to refill Lake Koocanusa to elevation 2459 feet (full
pool) by July 1, when possible. After refill, the 2004 UPA specifies water releases to
augment Columbia River flows for salmon from Libby Dam to a draft limit elevation of
2439 feet (20 feet from full pool) by August 31. A draft of 20 feet from full pool
provides up to 891,000 acre-feet of additional water from Lake Koocanusa.”

Through July and August, Hungry Horse and Libby Dam releases are maintained at or
above bull trout minimum flows. In any given year, the timing and magnitude of the
summer drafts for salmon at Hungry Horse and Libby dams are coordinated through the
in-season management process.

As Federal agencies responsible for managing and operating Federal hydroelectric
facilities, the Corps and Reclamation must take into account the Northwest Power and
Conservation Council’s Fish and Wildlife Program and Mainstem Amendments in the
decision-making process. The Mainstem Amendment recommendations for summer
operations at Libby and Hungry Horse dams, consisting of stable or flat flows that extend
into September with a 10-foot draft limit in most years, differ from the operations

® In some years, the salmon draft at Lake Koocanusa may be reduced, with the Lake Koocanusa water
exchanged with water from Canadian reservoirs under the Libby Coordination Agreement.
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2000 USFWS FCRPS and 2006 Libby Dam Biological Opinion 1.4.2

analyzed the 2004 NOAA Fisheries’ Biological Opinion (2004 BiOp). However, the
operation of the FCRPS, including the summer flow augmentation operations from the
Libby and Hungry Horse projects, is being discussed in the collaborative remand process
ordered by Judge Redden, U.S. District of Oregon. The summer operations recommended
in the Mainstem Amendments for Libby and Hungry Horse dams are within the normal
range of operations and within the range of impacts previously analyzed in this EIS or
other NEPA documents; therefore, no further NEPA analysis would be needed if these
recommendations are adopted at a later date.

For purposes of this EIS, the provisions for salmon flow augmentation considered in the
2004 NOAA Fisheries FCRPS Biological Opinion were evaluated. The 2004 UPA and
2004 NOAA Fisheries Biological Opinion recognize that future salmon flow
augmentation operations will occur, unless subsequently modified through adaptive
management.

1.4.2 2000 USFWS FCRPS and 2006 Libby Dam Biological
Opinion

The USFWS in their December 2000, FCRPS Biological Opinion determined that the
proposed operation of the FCRPS did not jeopardize threatened bull trout; however, with
respect to the endangered Kootenai River white sturgeon, the USFWS made a jeopardy
determination and provided an RPA. Included in the RPA, the USFWS recommended
completion of NEPA documentation and coordination with Canada to implement VARQ
FC at Libby Dam and certain flow augmentation from Libby Dam during the spring
(USFWS 2000). For bull trout, the USFWS provided terms and conditions to minimize
incidental take, including certain minimum flows at Libby and Hungry Horse dams.

In response to the designation of Kootenai River white sturgeon critical habitat, the Corps
and BPA reinitiated consultation with the USFWS on the effects of the operation of
Libby Dam, one of the FCRPS projects, on the Kootenai River white sturgeon, its
designated critical habitat, and bull trout. On February 18, 2006, the USFWS issued a
biological opinion (USFWS 2006), which supersedes the USFWS 2000 biological
opinion with respect to Libby Dam operations. The USFWS 2000 biological opinion
concerning Hungry Horse operations remains in effect.

In the 2006 Biological Opinion, the USFWS again found that the proposed operation of
Libby Dam would likely jeopardize the continued existence of endangered Kootenai
River white sturgeon and adversely modify its designated critical habitat. The USFWS
recommended an RPA that would avoid jeopardizing the continued existence of the
sturgeon and would not adversely modify its critical habitat. As part of the RPA, the
USFWS recommended continued implementation of VARQ FC at Libby Dam and flow
augmentation for sturgeon in the spring. The USFWS 2006 Biological Opinion
concluded no jeopardy for the proposed Libby Dam operations on bull trout, and included

Upper Columbia Alternative Flood Control and Fish Operations Final EIS 9
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terms and conditions to minimize incidental take. These included certain minimum flows
and ramping rates.

Sturgeon Flow Augmentation

The USFWS 2006 Biological Opinion recommended that Libby Dam provide minimum
tiered volumes of water, based on the seasonal water supply, for augmentation of
Kootenai River flows during periods of sturgeon spawning and early life stage
development. These tiered volumes are consistent with those used for implementation of
the 2000 Biological Opinion. Figure 1-2 shows the sturgeon volume tiers for different
seasonal water supply forecasts (WSF). Less volume is dedicated for sturgeon flow
augmentation in years of lower water supply. Measurement of sturgeon volumes
excludes the 4,000 cubic feet per second (cfs) minimum flow releases from the dam.

After release of the USFWS 2000 FCRPS Biological Opinion, the Corps and USFWS,
through adaptive management, determined the minimum sturgeon volume would be
interpolated between tiers according to the WSF (Figure 1-2) (Corps 2002c). The Corps
and USFWS agreed the minimum sturgeon flow volume would be measured at Libby
Dam rather than Bonners Ferry. In practice, the timing and shaping of these volumes are
based on seasonal requests from the USFWS to provide river conditions where sturgeon
successfully and reliably reproduce, as well as to meet other conditions, such as those
required for evaluation of experimental release of sturgeon larvae. These tiered volumes
remain the same in the 2006 Biological Opinion.
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2000 USFWS FCRPS and 2006 Libby Dam Biological Opinion 1.4.2

This EIS evaluates the effects of combining flood control alternatives with two sturgeon
flow operations: 1) sturgeon flows to existing powerhouse capacity and 2) sturgeon flows
to 10,000 cfs above the existing powerhouse capacity (see Chapter 2). This is consistent
with the USFWS 2006 Biological Opinion RPA which recommends releases from Libby
Dam up to 35 kcfs, pending appropriate water conditions, providing for a normative
hydrograph to achieve the desired habitat attributes of depth, velocity and temperature.
Depending on the tiered volumes, local inflow and the backwater effect from Kootenai
Lake, peak releases from Libby could range from powerhouse capacity (25 kcfs) up to 35
kcfs.

Currently, the only means available to provide up to 35 kcfs (10 kcfs above the
powerhouse capacity of approximately 25 kcfs) from Libby Dam is by spill. Spill of up
to 10 kcfs will increase Total Dissolved Gas (TDG) above the Montana water quality
standard of 110%. The Corps, BPA, and the USFWS are coordinating with the State of
Montana on the TDG effects of spilling 10 kcfs.

Bull Trout Minimum Flows

The USFWS in their 2000 and 2006 biological opinions recommended minimum flows
from Hungry Horse and Libby dams throughout the year for the benefit of bull trout.
Minimum flows help maintain productivity of aquatic habitat, particularly during the
spring, summer, and early fall. In turn, habitat productivity benefits bull trout. At both
dams, water releases are managed to the extent possible to maintain or gradually
transition flows to minimize a “double peak” that may result in dewatering habitat for a
short period between spring freshet flows and summer high flows for salmon flow
augmentation.

Hungry Horse Dam operates to provide minimum flows at Columbia Falls on the
mainstem Flathead River, and below the dam in the South Fork Flathead River to benefit
resident bull trout. The bull trout minimum flow thresholds are based on a sliding scale
according to the WSF period from April through August (Table 1-1). Minimum flows in
January are based on the January final WSF, in February based on the February final
WSF, and minimum flows from March through December are based on the March final
WSF.
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Table 1-1. Minimum summer bull trout flows at Columbia Falls, Montana.

April-August Water Minimum Bull Trout Flows at Minimum Bull Trout
Supply Forecast Columbia Falls (kcfs) Flows From Hungry
(million acre-feet) Horse Dam (kcfs)

>1.79 3.5 9
<1.19 3.2 4
1.19 < forecast < 1.79 3.2-35 4-9

kcfs = thousand cubic feet per second

Libby Dam operates to provide minimum flows for bull trout. Minimum year-round flow
from Libby Dam is 4,000 cfs. From May 15 to September 30, minimum bull trout flows
are based on the April through August WSF at Libby Dam (Table 1-2). Bull trout
minimum flows would be provided through September in years when no salmon flow
augmentation occurs due to low reservoir levels.

Table 1-2.  Minimum summer bull trout flows from Libby Dam.

April-August Water Supply Forecast Minimum Bull Trout Flows
(million acre-feet) (kcfs)
<4.80 6
4.80 < forecast < 6.00 7
6.00 < forecast < 6.70 8
6.70 < forecast 9

kcfs = thousand cubic feet per second
1.4.3 Columbia River System Flood Control

The basic objective of Columbia River system flood control operations is to regulate the
total reservoir system to, when possible, minimize flood damages in Canada and the
United States in areas that are prone to potential flooding and, in years with very high
runoff, to regulate flows at The Dalles, Oregon, for the protection of Portland, Oregon,
and Vancouver, Washington. Storage dam operations are designed to manage for flood
control while increasing probability of refill of storage reservoirs at the end of the spring
runoff.

In the context of system flood control operations, storage reservoirs throughout the
Columbia River Basin release water from January through April using guidance provided
by a storage reservation diagram (SRD) to create flood control storage space. A SRD
shows how much water storage space is required on a certain date in each reservoir for
the most current seasonal water supply forecast.

In early January, WSFs are developed for each subbasin and for the Columbia River
system to The Dalles. Based on the WSF, and using the SRD as guidance, the Corps
calculates the end-of-January reservoir target elevation necessary to provide storage
space to meet flood control objectives at The Dalles. In early February, a new WSF is
used to develop updated end-of-February reservoir target elevations. The process repeats
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for each month through April. Reservoirs typically reach their maximum flood control
draft on or about May 1. Reservoir refill in May and June is based on the calculated
natural flow at The Dalles, the remaining water supply forecast, reservoir space available,
and the weather forecast.

The Columbia River Treaty (CRT) between the United States and Canada, ratified in
1964, forms the basis for major hydropower and flood control related development on the
Columbia River system. Under the CRT terms, four major water storage dams were
built: Mica, Arrow, and Duncan Dams in Canada, and Libby Dam in the United States.
The combined storage of these treaty dams more than doubled the flood control storage
capacity of the system. In addition to these CRT dams, a number of other storage
projects in the Columbia River Basin, including Hungry Horse Dam on the South Fork
Flathead River in Montana, also provide flood control storage that is managed for system
and local flood control.

1.4.4 Local Flood Control

In addition to providing water storage for system flood control, Libby and Hungry Horse
dams provide local flood control for downstream river reaches in the vicinity of the dams.
Operations for local flood protection occur on a real-time basis and are provided for
individual dams.

Standard and VARQ Flood Control

In the past, Libby and Hungry Horse dams operated using Standard FC. Under Standard
FC, the dams would generally release high flows from January through April in order to
make space to capture the spring runoff in May, June, and July; from January through
April, reservoir levels typically dropped. This process of reducing reservoir levels by
releasing water is called “drafting.” Because the reservoirs drafted a large amount of
storage under Standard FC, they historically released little water during the May through
July period in order to refill. An assumption of the Standard FC procedure was that each
dam could reduce releases to minimum outflow during the refill period.

The Corps and Reclamation now release water from Libby and Hungry Horse dams for
flow augmentation. At Hungry Horse Dam, for example, these releases occur during the
summer months for salmon flow augmentation and year-round in the form of minimum
flows for bull trout. Libby Dam provides flow augmentation for white sturgeon in
addition to summer bull trout minimum flows and salmon flow augmentation. Because
these fish flow releases are higher than those originally designed into Standard FC, the
reservoirs have a noticeably reduced likelihood and frequency of refilling.

Variable discharge flood control was developed to improve the multi-purpose operation
of Libby and Hungry Horse Dams while not reducing the level of flood protection in the
Columbia River. As a flood control procedure, VARQ FC was not designed specifically
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for flow augmentation for fish. However, implementation of VARQ FC at Libby and
Hungry Horse dams enables the Corps and Reclamation to more reliably supply spring
and summer flows for fish while simultaneously better ensuring higher reservoir
elevations in the summer. The USFWS and NOAA Fisheries support VARQ FC because
of the improved probability of providing flows for listed fish in spring while also
ensuring a higher probability of reservoir refill for summer fish flow releases.

Generally, VARQ FC provides less system flood control space at Libby and Hungry
Horse dams prior to spring runoff. The flood control space needed in a given year varies
based on each dam’s seasonal WSF for that year. In years where the April to August
seasonal WSF is between about 80 and 120 percent® of average at Libby Dam and from
80 to 130 percent at Hungry Horse Dam, the VARQ FC reservoir elevation would be
higher than the Standard FC reservoir elevation during the January through April
drawdown period. In years where the seasonal water supply forecast is high (above about
120 percent of the average volume at Libby Dam and above 130 percent at Hungry Horse
Dam), storage space for flood control would be the same for either VARQ FC or
Standard FC.

During reservoir refill, VARQ FC and Standard FC also differ. Standard FC may reduce
dam releases to minimum flows during the refill period from May through July. In
contrast, in years where the WSF at Libby and Hungry Horse dams are about 80 to 120
percent of average, the VARQ FC refill outflow is generally greater than minimum flows.
The basic premise of VARQ FC is that the dam releases during the refill period can vary
based on the seasonal WSF, actual reservoir elevation, and the estimated duration of
flood control. Some of the water that would be stored during the refill period under
Standard FC is instead passed through the dam under VARQ FC.

Since the flood control draft at Grand Coulee Dam is based, in part, on the available
storage space upstream from The Dalles,” VARQ FC at Libby and Hungry Horse dams
influences operations for system flood control at Grand Coulee Dam. In years when
VARQ FC operations result in higher reservoir elevations and less flood control storage
space at Libby and Hungry Horse dams, Grand Coulee Dam may draft deeper to maintain
system flood protection at The Dalles. In practice, Grand Coulee Dam typically may
draft deeper for flood control in years with seasonal WSFs between 86 and 100 percent of
average. The increase in flood control draft at Grand Coulee Dam would be less than the
net decrease in draft at Libby and Hungry Horse dams caused by VARQ FC operations.

® For forecasts greater than 120 percent of average, Libby Dam typically does not draft to VARQ FC or
Standard FC reservoir elevations because outflows must be reduced to comply with the 1JC Order of 1938
concerning Kootenay Lake levels.

" Flood control storage space upstream from The Dalles is available behind Mica, Arrow, and Duncan
Dams in Canada and Libby, Hungry Horse, Kerr, Noxon Rapids, Albeni Falls, Grand Coulee, Dworshak,
Brownlee, and John Day Dams in the United States. Dworshak and Brownlee Dams are on the Snake
River.
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1.45 Interim Implementation of VARQ FC

The USFWS and NOAA Fisheries indicated in 2002 correspondence that failing to
implement VARQ FC prior to completion of an EIS would not meet the intent of the
RPA in the 2000 Biological Opinions. Preparation of an EIS, including scoping and
various technical studies, would have delayed implementation of VARQ FC beyond the
implementation dates recommended in the biological opinions. In response to NOAA
Fisheries and USFWS, the Corps and Reclamation evaluated the effects of interim (short-
term) implementation of VARQ FC operation at Hungry Horse and Libby dams.

Reclamation documented its evaluation of environmental effects associated with interim
VARQ FC implementation at Hungry Horse Dam in a March 2002 voluntary
environmental assessment (EA) (Reclamation 2002). The Corps and Reclamation
documented the combined environmental effects associated with interim VARQ FC
operation at Libby Dam and Hungry Horse dam in a December 2002 EA (Corps 2002a).
Based on these interim EA analyses, Reclamation implemented VARQ FC at Hungry
Horse Dam in winter 2002 and the Corps implemented VARQ FC at Libby Dam in
winter 2003. The USFWS 2006 Biological Opinion calls for continuation of VARQ FC
at Libby Dam.

This EIS addresses long-term implementation of VARQ FC at both dams. In addition,
this EIS evaluates potential effects of fish flow operations at Libby Dam involving
releases greater than the existing powerhouse capacity, actions which were beyond the
scope of the interim EA process.

1.5 Issues Addressed in this EIS

The Corps and Reclamation initiated a joint NEPA process to analyze the effects of long-
term implementation of the VARQ FC strategies at Libby and Hungry Horse dams with
publication in the Federal Register of the Notice of Intent (NOI) to prepare an EIS on
October 1, 2001.

Public scoping meetings were held at Grand Coulee, Washington; Sandpoint, Idaho;
Bonners Ferry, Idaho; Portland, Oregon; Libby, Montana; Eureka, Montana; Kalispell,
Montana; and in Creston, British Columbia, Canada. In addition to the meeting
comments, comment forms and letters from agencies and interested parties were also
received. Detailed information on the scoping process may be found on the Upper
Columbia Alternative Flood Control and Fish Operations EIS web site at
http://www.nws.usace.army.mil/PublicMenu/Menu.cfm?sitename=VARQ&
pagename=VARQhttp://www.usbr.gov/pn/programs/VVARQ/scoping.html.
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Issues Addressed in this EIS

Through scoping and interdisciplinary analysis, the following issues were identified for
consideration in this EIS.

Issue 1: Flood control and related impacts

Libby Dam and Hungry Horse Dam are important facilities for controlling local and
system flooding and related impacts. Each of the action alternatives would modify flood
control operations and/or fish flows. This EIS addresses how each of the alternatives
would affect:

e Frequency and duration of reservoir and lake levels and related concerns
e Timing and volume of dam releases

o Stream flows, elevations, and related concerns

e Levee integrity along the Kootenai River in Idaho and British Columbia

e Groundwater seepage from prolonged high spring flows along the Kootenai River
in ldaho

e Local and system flooding, flood damage, and related concerns
e Operation of downstream storage and hydropower dams
e Operation of irrigation and water supply facilities

e Shoreline erosion
Issue 2: Fisheries and other biological impacts and benefits

The proposed modifications to flood control operations and fish flows are primarily
intended to benefit fish stocks listed under the ESA, including Kootenai River white
sturgeon (endangered), bull trout (threatened), and various stocks of Chinook, chum, and
sockeye salmon and steelhead (threatened and endangered). The EIS addresses how each
of the alternatives would affect:

e Listed species and their habitats

e Other aquatic species and their habitats

e Wetlands and riparian areas

e Fish propagation and rearing facilities at Lake Roosevelt and Lake Rufus Woods

e Wildlife use
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Issue 3: Water and air quality impacts

Changes in flood control operations and fish flows may directly influence water quality
and may have indirect effects on air quality. The EIS addresses how each alternative
would affect:

e Total dissolved gas at key points in the system
e Seasonal water temperatures at certain locations in the system
e Sediment and nutrient loads, distribution and flushing

e Suspension, mobilization, and potential aerial transport of lake bed contaminants
at Lake Roosevelt

e Impacts on septic tanks, drain fields, drinking water, and seepage along the
Kootenai River

Issue 4: Cultural resource protection and related impacts

Changes in reservoir elevations and shoreline erosion and exposure can influence the
likelihood of discovery, looting, and vandalism of prehistoric artifacts and human
remains along Lake Roosevelt (the reservoir behind Grand Coulee Dam) and elsewhere.
This EIS addresses how each alternative would affect:

e Timing and duration of cultural resource site exposure

e Protection and management of cultural resources
Issue 5: Recreation impacts

Changes in reservoir levels and streamflows can influence the quality and availability of
water-based recreation opportunities. The EIS addresses how each alternative would
affect:

e Reservoir and lake recreation opportunities, including boat launch access, boating
and beach/shoreline use

e River-based recreation opportunities

e Fishing opportunities
Issue 6: Power generation impacts

Changes in flood control operations and fish flows can affect power generation at Hungry
Horse Dam, Libby Dam, and numerous dams downstream. This EIS addresses how each
alternative would affect:

e Quantity, timing, and value of hydropower production
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e Power generation at Canadian dams downstream from Libby Dam, an issue
pertaining to the CRT.

Issue 7: Economic impacts

Changes in flood control operations and fish flows can directly or indirectly influence
local and regional economies. This EIS addresses how each alternative would affect
basic social and economic conditions within the EIS area.

1.6 Issues Considered But Not Addressed in
Detalil

It is normal practice to develop an exhaustive list of potential issues during scoping,
which occurs early in the environmental review process, and then focus the subsequent
analysis on those issues considered most important and relevant to the decision(s) to be
made. For this EIS, the following potential issues were identified, but as explained, were
not addressed in detail:

Variable December 31 draft at Libby Dam

Historically the Corps drafted Lake Koocanusa to a fixed elevation of 2411 feet on
December 31 every year. In some drought years, the fixed draft requirement would
impact the ability to reach flood control target elevations under VARQ FC. In 2003, the
Corps developed and implemented a variable December 31 draft at Libby Dam which
would allow less draft in some years (i.e., hold the reservoir elevation higher) based on a
new forecast procedure that computes early season WSF in November and December.
The December 31 variable draft would be implemented in about 25 percent of years. The
variable December 31 draft, which was initiated after the VARQ hydro-regulation
modeling was completed, included a requirement that flood control drafts in January,
February, and March still be achieved consistent with the VARQ FC hydro-regulation
modeling. However, since the flood control draft of Grand Coulee is partially dependent
on upstream space available, a sensitivity analysis was completed to determine what if
any impacts there would be on Grand Coulee flood control operations due to the
implementation of the December 31 variable draft at Libby. Effects on salmon flow
augmentation and winter flows in the Kootenai River were also evaluated. Results of the
sensitivity analysis show that operations of Libby Dam under the December 31 Libby
variable draft would not differ substantially from the operations modeled in this EIS
(Appendix M). All additional drafts at Grand Coulee due to the variable December 31
draft at Libby Dam would be within the range of differences resulting from alternatives in
this EIS.
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Firm load

Firm load is the amount of energy that can be generated under the region’s driest
historical water conditions. Study results indicate implementation of VARQ FC would
increase the probability of meeting or exceeding firm load. Firm load would be met in
98.5 percent of periods with Standard FC and 99.2 percent with VARQ FC.
Improvements in ability to meet firm load are attributed to improved refill of Libby
Reservoir.

System and individual dam operating flexibility

Implementation of VARQ FC could potentially improve both system and dam operating
flexibility by improving the probability of refill of Libby and Hungry Horse reservoirs.
Improved refill provides more water to meet competing needs. The flood control rule
curves provide a constraint on the upper limit for reservoir elevations in the winter and
spring months. It is not a lower limit. The operating agencies can draft lower than the
flood control curves with proper coordination to provide flexibility.

System reliability

System reliability is a measure of the degree of certainty that the system will continue to
meet load for a specified period of time or ensure that electricity will be delivered
reliably without interruption. It serves as a basis for determining how much nonhydro
power will be needed to meet expected energy loads in a region.

Model runs conducted for this EIS are monthly models and therefore are not relevant for
analyzing reliability. However, since the modeling indicates a slight improvement in the
ability to meet firm load, then it is expected that system reliability due to implementation
of VARQ FC will be maintained or improved as well.

Hourly coordination agreement

The hourly coordination agreement was implemented after Grand Coulee Dam’s third
powerhouse was built, to balance the operations of Grand Coulee and Chief Joseph dams
with the five non-Federal mid-Columbia dams (Wells, Rocky Reach, Rock Island,
Wanapum, and Priest Rapids). The operation of these seven dams is coordinated as a
group for hourly power operations.

Study results indicate that monthly effects on the water surface elevation at Lake
Roosevelt and flow releases from Grand Coulee Dam due to the implementation of
VARQ FC are minor. This is not expected to have a measurable effect on the hourly
coordination.
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Effects on existing coordination agreements for dam operations

None of the alternatives for Libby Dam and Hungry Horse Dam would require changes to
the coordination agreements such as the Pacific Northwest Coordination Agreement and
coordination agreements addressing operations of Hungry Horse and Kerr dams. Dam
operations would continue to be coordinated within the Columbia River Basin consistent
with the provisions of existing agreements.

Effects on reservoir operation at Lake Pend Oreille

Lake Pend Oreille winter operation for kokanee would continue to be coordinated with
the USFWS consistent with the 2000 FCRPS Biological Opinion. Real-time decisions on
the operation of Albeni Falls will be coordinated with the NOAA Fisheries Regional
Forum Technical Management Team and other forums. Winter operations would not be
impacted by implementation of any alternatives considered in this EIS.

Addressing all actions from the 2000 USFWS and 2004 NOAA Fisheries FCRPS
Biological Opinions, and the 2006 USFWS Biological Opinion in a single EIS

The 2000 USFWS and the 2004 NOAA Fisheries FCRPS Biological Opinions, and the
2006 Libby Biological Opinion call for implementation of a wide range of actions by the
Action Agencies over a period of years. While these actions may share a common
purpose for conservation of threatened and endangered fish species, the actions are not
related closely enough to be evaluated in a single EIS. Many of the actions are not
connected to each other and do not automatically trigger other actions, rely on other
actions to proceed, share common timing or geography, or depend on a larger action for
their justification (40 CFR Parts 1508.25). In addition, some of these actions have been
addressed in prior NEPA documents and some are categorically excluded from or do not
require further NEPA analysis. If it is determined that future actions are connected or
interdependent, or where similar actions sharing common timing or geography are
proposed, the responsible agencies would conduct appropriately scaled analyses.

1.7 Legal Authorities and Constraints

The 2000 and 2006 USFWS Biological Opinions and 2004 UPA/Biological Opinion call
for the Corps and Reclamation to undertake various actions at the FCRPS dams to assist
in recovery of fish species listed under the ESA. The Corps and Reclamation are
authorized by Congress to operate and maintain FCRPS projects to provide for multiple
uses, including hydropower generation, flood control, irrigation, navigation, fish,
wildlife, water quality, municipal and industrial water, and recreation. The actions
described in these biological opinions that are adopted by Corps and Reclamation are
discretionary actions and are consistent with providing for the authorized multiple project
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purposes. Specifically, the Corps’ work at Libby Dam is under their Operations and
Maintenance funding authority and Reclamation’s authority is under the Hungry Horse
Project, Act of June 5, 1944, ch. 234, 58 Stat. 270, Public Law 329.

1.7.1 Libby Dam Authorization

Libby Dam on the Kootenai River, Montana, was authorized for multiple purposes under
Public Law 516, the Flood Control Act of 17 May 1950, 81st Congress, Second Session,
in accordance with the plan set forth in House Document 531, 81st Congress, Second
Session. The dam was constructed and is operated in accordance with the Columbia
River Treaty between the United States and Canada relating to international cooperation
in water resources development of the Columbia River Basin. The reservoir created by
Libby Dam was designated Lake Koocanusa by Public Law 91-625, dated 31 December
1970. The authority for public use development is derived from the Flood Control Act of
1944, Public Law 78-534, as amended.

1.7.2 Hungry Horse Dam Authorization

Under Public Law 329, 78th Congress, Second Session, approved 5 June 1944, the
Secretary of the Interior was authorized to “proceed as soon as practicable with the
construction, operation, and maintenance of the proposed Hungry Horse Dam (including
facilities for generating energy), to such height as may be necessary to impound not less
than one million acre-feet of water” and Hungry Horse Dam was subsequently
constructed on the South Fork Flathead River, Montana. Reclamation operates Hungry
Horse Dam and in coordination with the Corps, under section 7 of the Flood Control Act
of 1944, has responsibility for flood control operations.
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Chapter 2  Alternatives

2.1 Introduction

This Final EIS assesses the potential effects of the proposed action, which consists of
implementation of VARQ FC at Libby and Hungry Horse dams and flow augmentation
for threatened and endangered bull trout, salmon, steelhead, and white sturgeon. All
proposed changes, including the selection of the preferred alternative, are consistent with
provisions included in biological opinions (BiOps) prepared by the USFWS and NOAA
Fisheries under the ESA. At the conclusion of the EIS process, the Corps and
Reclamation will issue separate Records of Decision in accordance with the respective
authorities and responsibilities of each agency.

The alternatives are referred to by the abbreviations shown in Table 2-1. Combinations
of the four letters “L, H, S, V" form the alternative abbreviations. For example,
Alternative LV designates VARQ FC operations at Libby Dam and Alternative HS
designates Standard FC operations at Hungry Horse Dam. For Libby Dam, a number
after the letter indicates the two proposed fish flow operations at Libby Dam: “LS1”
means Libby Dam Standard FC with fish flows up to powerhouse capacity and “LS2”
means Libby Dam Standard FC with fish flows up to 10,000 cfs (10 kcfs) above
powerhouse capacity.® The notation “B” means that alternative incorporates dam
operations as recommended in the 2006 U.S. Fish and Wildlife Service Biological
Opinion on the effects of the operation of Libby Dam on Kootenai River white sturgeon,
its designated critical habitat and bull trout. At Hungry Horse Dam, fish flows are the
same under both alternatives.

Table 2-1. Alternative abbreviations used in this EIS.

Abbreviation Project Feature or Alternative Operation

Libby Dam

Hungry Horse Dam

Standard FC

VARQ FC

sturgeon flows up to powerhouse capacity (25 kcfs)

ﬁtt#rgeon flows up to 10 kcfs above powerhouse capacity (35
cfs

sturgeon flows up to 10 kcfs above powerhouse capacity for up to

B 14 days, using spill when reservoir, inflow and temperature

conditions are suitable

kcfs = thousand cubic feet per second

N (R0 I|r

® For benchmarks, LS means Libby Dam Standard FC without fish flows and LV means Libby Dam VARQ
FC without fish flows.
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The alternatives evaluated and considered to meet the purpose and need for the proposed
action include fish flows because these flow operations are identified in existing Section
7 ESA Biological Opinions. Fish flows have been implemented for sturgeon, bull trout,
salmon and steelhead since the 1990s and are included in the 2006 USFWS Biological
Opinion and the 2004 NOAA Fisheries Biological Opinion.

Two alternatives, referred to as LSB and LVB, have been added to the Final EIS to
specifically include the operational components for flood control and fish flows as
recommended in the Reasonable and Prudent Alternative (RPA) in the most recent
USFWS Biological Opinion issued on February 18, 2006.

2.2 Libby Dam Alternatives

The RPA from the 2006 USFWS Biological Opinion recommends a range of releases
from Libby Dam up to 35 kcfs for up to 14 days, pending appropriate water conditions,
providing for a normative hydrograph to achieve the desired habitat attributes of depth,
velocity and temperature. The USFWS identified these habitat attributes to support
successful sturgeon spawning and recruitment. Currently, the only means available to
provide up to 10 kcfs above powerhouse capacity (approximately 25 kcfs) for a total
release of 35 kcfs from Libby Dam is by spill. Spill of up to 10 kcfs will increase total
dissolved gas (TDG) above the Montana water quality standard of 110 percent. The
Corps, BPA, and the USFWS are coordinating with the State of Montana on the TDG
effects of spilling up to 10 Kkcfs.

The 2006 USFWS Biological Opinion RPA recognizes that there are several ways to
achieve the desired habitat attributes and allows the Corps and BPA the flexibility to
select the means to provide for the attributes. This is called a performance-based adaptive
management approach. While release of flows up to 35 kcfs out of Libby is the method
currently available to achieve the desired attributes in the near term, the Corps and BPA
are pursuing habitat actions that may reduce the need for such releases in the future. As
information is gained on the biological response to providing the habitat attributes, flows
may be adjusted using this adaptive management approach provided for in the 2006
USFWS Biological Opinion.

In response to the RPA in the USFWS 2006 Biological Opinion, additional alternatives
concerning the operation of Libby Dam were added to this Final EIS. These alternatives,
LSB and LVB, identify the use of the spillway as the mechanism for achieving flows up
to 35 kcfs (10 kcfs above powerhouse capacity), which is an operational component of
the USFWS 2006 RPA. The spillway is the only means currently available to achieve this
increased flow. Because the use of the spillway to provide flows up to 35 kcfs had not
been included in the Draft EIS, as analysis of the effects associated with this operation,
including the TDG levels and the condition of the spillway surface, has been incorporated
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in the Final EIS. Other impacts associated with the additional alternatives fall within the
range of the impacts associated with the alternaitives analyzed in the Draft EIS.

The alternatives for Libby Dam operations vary in terms of the flood control operation
and the recommended fish flow augmentation. Detailed descriptions of the Libby Dam
alternatives and benchmarks follow.

Alternative LS1 — Standard FC with fish flows up to powerhouse capacity (No
Action Alternative)

Alternative LS1, the no action alternative for Libby Dam, consists of Standard FC with
sturgeon, bull trout, and salmon flow augmentation. Sturgeon flow augmentation would
provide tiered sturgeon volumes as adopted in the 2006 USFWS FCRPS Biological
Opinion using a maximum Libby Dam release rate up to the existing powerhouse
capacity (about 25 kcfs). Dam releases would be timed and optimized to provide for
temperatures of 50° F with no more than a 3.6° F drop.

Alternative LV1 — VARQ FC with fish flows up to powerhouse capacity

As of 2003, Alternative LV1 is the current interim operation for Libby Dam and consists
of VARQ FC with sturgeon, bull trout, and salmon flow augmentation. Sturgeon flow
augmentation would provide tiered sturgeon volumes as adopted in the 2006 USFWS
FCRPS Biological Opinion using a maximum Libby Dam release rate up to the existing
powerhouse capacity (about 25 kcfs). Dam releases would be timed and optimized to
provide for temperatures of 50° F with no more than a 3.6° F drop.

With the release of the 2006 USFWS Biological Opinion and its Reasonable and Prudent
Alternative, Alternative LV1 is no longer the preferred alternative for Libby Dam.

Alternative LS2 — Standard FC with fish flows up to powerhouse capacity plus
10 kcfs

Alternative LS2 is the same as Alternative LS1, except that sturgeon flow augmentation
would provide tiered sturgeon volumes as adopted in the 2006 USFWS FCRPS
Biological Opinion using a maximum Libby Dam release rate at some level up to 10,000
cfs above the approximately 25,000-cfs powerhouse capacity. Dam releases would be
timed and optimized to provide for temperatures of 50° F with no more than a 3.6° F drop.

LS2 differs from LSB in that LS2 does not identify a specific mechanism to achieve the
10 kcfs of additional flow and the corresponding analysis presumes that the additional 10
kcfs of flow would be provided for all sturgeon flow augmentation events except when
limited to avoid exceeding flood stage of 1,764 feet at Bonners Ferry, Idaho. Impacts of
the flows and reservoir elevations are addressed on that basis for LS2. This would
contrast with LSB, where the additional 10 kcfs of flow would be provided when the
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reservoir elevation is at or above 2415 feet and reservoir inflows are sufficient to
maintain that reservoir elevation during spill operations for sturgeon. Dam releases
would be timed and optimized to provide for temperatures of 50° F with no more than a
3.6°F drop.

Alternative LV2 — VARQ FC with fish flows up to powerhouse capacity plus
10 kcfs

In years when sturgeon flows are requested and conditions are met (see Section 1.1),
Alternative LV2 is the same as Alternative LV1, except that sturgeon flow augmentation
would provide tiered sturgeon volumes as adopted in the 2006 USFWS FCRPS
Biological Opinion using a maximum Libby Dam release rate at some level up to 10,000
cfs above the approximately 25,000-cfs powerhouse capacity. Dam releases would be
timed and optimized to provide for temperatures of 50° F with no more than a 3.6° F drop.

LV2 differs from LVB in that LV2 does not identify a specific mechanism to achieve the
10 kcfs of additional flow and the corresponding analysis assumes that the additional 10
kcfs of flow would be provided for all sturgeon flow augmentation events except when
limited to avoid exceeding flood stage of 1,764 feet at Bonners Ferry, Idaho. As with
LS2, impacts from flows and reservoir elevations are addressed based in that assumption.
This contrasts with LVB, where the additional 10 kcfs of flow would be provided only
when the reservoir elevation is about 2415 feet and reservoir inflows are sufficient to
maintain that reservoir elevation during spill operations for sturgeon. Dam releases
would be optimized to provide for temperatures of 50° F with no more than a 3.6° F drop.

Alternative LSB — Standard FC with fish flows up to powerhouse capacity plus 10
kcfs, using spill when reservoir and inflow conditions make this possible

Alternative LSB consists of Standard FC with sturgeon, bull trout, and salmon flow
augmentation. Sturgeon flow augmentation would provide tiered sturgeon volumes
consistent with the 2006 USFWS FCRPS Biological Opinion. Annual operations would
be based on a scientific approach for testing different releases from Libby Dam and
determining the effectiveness for achieving the habitat attributes and meeting the
conservation needs established for sturgeon as described in the 2006 USFWS Biological
Opinion. Maximum peak augmentation flows up to 35 kcfs would be provided for up to
14 days, when water supply conditions are conducive, during the peak of the spawning
period. After the peak augmentation flows, remaining water would be provided to
maximize flows for up to 21 days with a gradually receding hydrograph. As before,
sturgeon augmentation flows would include no dedicated sturgeon flows during a Tier 1
water year (see Section 1.4.2); otherwise, LSB would provide either dam releases up to
existing powerhouse capacity, or dam releases to powerhouse capacity plus up to 10 kcfs
via the Libby Dam spillway.
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Specific details for determining appropriate flows in any given year are being developed
in a Flow Plan Implementation Protocol in collaboration with the states, tribes and other
Federal agencies.

For this alternative, the reservoir elevation would have to be no lower than about 2415
feet in order to release 10 kcfs via the Libby Dam spillway (which has a spillway crest
elevation of 2405 feet) and reservoir inflows would need to be sufficient to maintain the
reservoir at or above elevation 2415 feet to release the full 10 kcfs, in addition to
maintain these releases. Dam releases would be timed and optimized to provide for
temperatures of 50° F with no more than a 3.6°F drop. When the reservoir elevation is
not high enough to allow spillway releases in the spring, sturgeon flow augmentation
would be provided using adaptive management consistent with the Flow Plan
Implementation Protocol, with a maximum release rate of about 25 kcfs (the existing
powerhouse capacity at Libby Dam). Under Standard FC, review of the monthly
modeling data shows that the appropriate conditions to allow for releases of sturgeon
flows using the Libby Dam spillway occur for some period of time in approximately 25
percent of years. Actual duration and quantity of spill operations would vary in any given
year.

Alternative LVB - VARQ FC with fish flows up to powerhouse capacity plus 10
kcfs, using spill when reservoir and inflow conditions make this possible
(Preferred Alternative)

Alternative LVB is the preferred alternative. LVB is similar to LSB, but with VARQ FC
rather than Standard FC. It includes sturgeon, bull trout, and salmon flow augmentation.
Sturgeon flow augmentation would provide tiered sturgeon volumes as specified in the
2006 USFWS FCRPS Biological Opinion. Annual operations would be based on a
scientific approach for testing different releases from Libby Dam and determining the
effectiveness for achieving the habitat attributes and meeting the conservation needs
established for sturgeon as described in the 2006 USFWS Biological Opinion. Maximum
peak augmentation flows up to 35 kcfs would be provided for up to 14 days, when water
supply conditions are conducive, during the peak of the spawning period. After the peak
augmentation flows, remaining water would be provided to maximize flows for up to 21
days with a gradually receding hydrograph. Consistent with the 2006 USFWS Biological
Opinion, during a Tier 1 water year, dedicated sturgeon augmentation flows are not
provided (see Section 1.4.2); otherwise, dam releases would range from within existing
powerhouse capacity up to an additional 10 kcfs using the Libby Dam spillway for up to
14 days depending on water supply conditions.

Specific details for determining appropriate flows in any given year are being developed
in the Flow Plan Implementation Protocol in collaboration with the states, tribes and
other Federal agencies as discussed above at the beginning of Section 2.2.
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For this alternative, the reservoir elevation would have to be no lower than about 2415
feet in order to release 10 kcfs via the Libby Dam spillway (which has a spillway crest
elevation of 2405 feet) and reservoir inflows would need to be sufficient to maintain the
reservoir at or above elevation 2415 feet in order to maintain these releases for up to two
weeks during sturgeon flow augmentation. Dam releases would be timed and optimized
to provide temperatures of approximately 50° F with no more than a 3.6° F drop. When
the reservoir elevation is not high enough to allow spillway releases in the spring,
sturgeon flow augmentation would be provided using adaptive management consistent
with the Flow Plan Implementation Protocol, with a maximum release rate of about 25
kcfs (the existing powerhouse capacity at Libby Dam). Under VARQ FC, review of the
monthly modeling data shows that conditions to allow for releases of sturgeon flows from
the Libby Dam spillway for some period of time occurs in approximately 50 percent of
years. Actual duration and quantity of spill operations would vary in any given year.

LVB is consistent with the Reasonable and Prudent Alternative for Libby Dam operations
included in the 2006 USFWS Biological Opinion.

LS and LV Benchmarks

The LS and LV benchmarks are descriptive of Libby dam operations that do not include
fish flows. These benchmark operations discuss additional information that became
available after publication of the 1995 Columbia River System Operation Review (SOR)
EIS (BPA et al. 1995) on potential effects associated with fish flows up to existing Libby
Dam powerhouse capacity, and are included for that purpose

This new information also provides an opportunity to update the evaluation of
groundwater seepage in the Kootenai River valley in Idaho and assist in evaluating the
effects of flows on sturgeon reproduction. The benchmarks are not included as
alternatives because they do not meet the purpose and need of the proposed action.

The components of each alternative and benchmark are summarized in Table 2-2. Figure
2-1 and Figure 2-2 show how the alternatives and benchmarks compare to each other
with respect to reservoir elevations and outflows in a typical year®. In wet or dry years,
the differences between both Lake Koocanusa elevation and Libby Dam release for the
different alternatives would tend to be more similar than in this typical year. In years
when Libby releases remain within powerhouse capacity, Lake Koocanusa elevation and
Libby Dam release under Alternatives LSB or LB would be similar to that shown for
LS1 and LV1, respectively. For years when Libby releases are provided up to 10 kcfs
above powerhouse capacity for up to 14 days, Lake Koocanusa elevation and Libby Dam
release under Alternative LSB would fall within a range between that shown for LS1 and

® The typical river and reservoir hydrographs are based on model simulations of 1968, which represents a
year that had an actual April-August runoff volume (6240 kaf) almost identical to the 30-year-average
runoff volume (6248 kaf).
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LS2, and those same parameters for LVVB would fall within a range between that shown
for LV1and LV2.

Table 2-2. Libby Dam summary of alternatives and benchmarks.
Flood Control Method Fish Flows Provided
. Standard Sturgeon up to Sturgeon up Bull
Alternatives FC VARQ FC 95 kefs t0 ~35 kefs trout Salmon
LS1 X X X X
LV1 X X X X
LS2 X X X X
LVv2 X X X X
0,
LSB X xa up to 25% of X X
years
0,
LVB X xa up to 50% of X X
years
Benchmarks
LS X No fish flows
LV X No fish flows

a. Sturgeon flows provided in years with sturgeon volume Tiers 2-6 (see Fig. 1-2). Depending upon
reservoir elevation, reservoir inflow, and/or water temperatures, releases may vary from 25 kcfs to 35
kcfs. Duration of the release would also vary year to year.

Comparison of Alternatives
Lake Koocanusa Elevations for a Typical Year
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Figure 2-1. Comparison of alternatives and benchmarks— Simulated Lake
Koocanusa elevations for a typical year. Alternative LSB falls within a range
between LS1 and LS2. LVB falls within a range between LV1 and LV2.

2.3  Hungry Horse Dam Alternatives

The alternatives for Hungry Horse Dam operations vary in terms of flood control and
both alternatives provide bull trout minimum flows and salmon flow augmentation. The
effects of bull trout minimum flows and drafts for salmon flow augmentation were
addressed in the 1995 Columbia River SOR EIS (BPA et al. 1995).
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Alternative HS — Standard FC with fish flows (No Action Alternative)

Alternative HS, the no-action alternative for Hungry Horse Dam, is Standard FC with
bull trout and salmon augmentation flows. Standard FC operations are based on the
principle of deep drafts for flood control, then minimizing outflow during the refill period
from May through June 30.

Alternative HV — VARQ FC with fish flows (Preferred Alternative)

Alternative HV, the preferred alternative for Hungry Horse Dam, consists of flood
control using VARQ FC with bull trout and salmon augmentation flows. This is the
current interim operation at Hungry Horse Dam.

Figure 2-3 and Figure 2-4 show how the alternatives compare to one another with respect
to reservoir elevations and outflows in a typical year.

Comparison of Alternatives
Libby Dam Outflows for a Typical Year
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Figure 2-2. Comparison of alternatives and benchmarks—simulated Libby Dam
outflows based on 1968, a typical year. Alternative LSB falls within a range between LS1
and LS2. LVB falls within a range between LV1 and LV2.
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2.4 Mainstem Columbia River Alternative and
Benchmark Combinations

The combined effects of Libby Dam and Hungry Horse Dam alternatives and
benchmarks are evaluated in the mainstem Columbia River downstream from the
Kootenai River and Pend Oreille River tributary systems. Thus, for analysis of the
environmental effects in the Columbia River upstream and downstream from Grand
Coulee Dam for power generation and related economic values, alternative and
benchmark combinations are derived by combining Libby Dam and Hungry Horse Dam
alternatives and benchmarks (Table 2-3). As with Libby Dam benchmarks LS and LV,
benchmark combinations LS+HS and LV+HYV are included as a comparison tool to
derive the effects of fish flows from Libby Dam on the mainstem Columbia River and on
the Columbia system.

Table 2-3. Mainstem Columbia River alternative and benchmark combinations.

Fish Flows
Flood Control Method at Provided at
Libby and Hungry Horse Hungry
Dams Fish Flows Provided at Libby Dam Horse Dam
Sturgeon | Sturgeon
Alternative up to up to Bull Bull
Combinations | Standard FC | VARQ FC | ~25kcfs | ~35 kcfs | trout | Salmon | trout | Salmon
LS1+HS X X X X X X
LV1+HV X X X X X X
LS2+HS X X X X X X
LV2+HV X X X X X X
up to 25%
LSB+HS X x® of years X X X X
up to 50%
LVB+HV X x® of years X X X X
Benchmark Combinations
LS+HS X None X X
LV+HV X None X X

a. Sturgeon flows provided in years with sturgeon volume Tiers 2-6 (see Fig. 1-1). Depending upon
reservoir elevation, reservoir inflow, and/or water temperatures, releases may vary from 25 kcfs to 35 kcfs.
Duration of the release would also vary year to year.

2.5 Alternatives Eliminated from Further
Consideration
Five alternatives were considered but rejected from further analysis because they (1) did not

meet established ESA requirements for VARQ FC and fish flows, (2) failed to meet
Columbia River system or local flood control needs, (3) were outside the scope of the EIS, or
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(4) were similar in scope, intent, and effects to other alternatives being considered in this EIS.
The five alternatives considered but rejected are discussed below.

VARQ FC with physical stream changes near Bonners Ferry, Idaho

This alternative was formulated to reduce the adverse effects of higher fish flows in the
Kootenai River from Libby Dam to Kootenay Lake, British Columbia, particularly in the
Bonners Ferry area. Essentially, this option would involve operations as described for
VARQ FC plus the construction of in-water structures and possible substrate
modification in the Kootenai River to create zones with favorable depths, velocities,
turbulence, and spawning substrate. This alternative did not meet the purpose of the
proposed action, which focuses on operations at Libby and Hungry Horse dams to
provide reservoir and flow conditions for fish listed as threatened or endangered under
the ESA (see Section 1.2). It therefore was not considered in detail in this EIS.

However, the Corps and BPA recently completed Section 7 consultation with the
USFWS on the effects of the continued operation of Libby Dam on Kootenai River white
sturgeon and its designated critical habitat, and bull trout. The proposed action for the
consultation included a suite of actions including habitat improvements and flow
management to provide the habitat attributes necessary for successful spawning and
recruitment. The 2006 BiOp from USFWS includes an RPA that is performance based
and allows the action agencies to select the means to achieve the attributes. Habitat
improvements may reduce the need to rely on releases of up to 35 kcfs in the future, but
until such measures are in place, release of flows out of Libby is the means currently
available to achieve the desired attributes in the near term.

The preferred alternative in this Final EIS, LVB, is responsive to the 2006 USFWS BiOp
and RPA, and will allow the agencies to evaluate the role of a range of flow levels, in
conjunction with the other actions to meet the habitat attributes. NEPA documentation
for future habitat improvements would be addressed in the future when those projects are
identified.

VARQ FC with modified Flathead Lake flood control

Under this alternative, the flood control regulation of Libby and Hungry Horse dams
would be the same as described for the VARQ FC alternatives. Changes would be made
to the Flathead Lake flood control regulation that would better ensure refill by reducing
the amount of drawdown needed when the volume forecast is low.

Altering flood control at Flathead Lake, which is operated by a private utility, falls
outside the scope of this EIS, as well as the purpose of the proposed action, which
focuses on operational actions at Libby and Hungry Horse dams to benefit species of fish
listed as threatened or endangered under the ESA.
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Integrated rule curves

In the late 1980s, Montana Fish, Wildlife and Parks (MFWP) developed a set of rule curves
called Integrated Rule Curves (IRCs) to integrate fisheries concerns with the need for flood
control. The intent of the IRCs was to more closely approximate natural snowmelt flow
conditions in the rivers and to improve reservoir refill in comparison to Standard FC. The
IRCs were evaluated in the SOR EIS (BPA et al. 1995). Integrated Rule Curve operations
call for modified reservoir draft points by April 30 for Libby and Hungry Horse dams.
Libby and Hungry Horse reservoirs would draft less under the IRCs and VARQ FC than
Standard FC in years with medium and low runoff forecasts. During the public scoping
process for this EIS, representatives from MFWP identified VARQ FC as meeting all of
the constraints and needs identified through the development of their IRCs.

This alternative was not considered further because VARQ FC is similar to the IRCs in
scope, intent, and effect.

Standard FC or VARQ FC without fish flows

Implementation of flood control operations without fish flows would not provide
reservoir and flow conditions at and below Libby and Hungry Horse dams for
anadromous and resident fish listed as threatened or endangered, and therefore does not
fulfill the purpose of the proposed action. Accordingly, these operations are not
considered as potential alternatives within the context of this EIS. However, Libby Dam
operations without fish flows are utilized as benchmarks from which to evaluate the
incremental effects of providing fish flows from Libby Dam.

Additional turbines or other structural modifications at Libby Dam to allow
releases of flows for fish above powerhouse capacity

Installing additional turbines, flow deflectors, or other structural modifications at Libby
Dam to provide flows up to 10,000 cfs above powerhouse capacity (approximately 35
kcfs total) without exceeding state of Montana’s standard for TDG were considered by
the Corps and BPA.

It was determined that installation of additional units is not feasible or appropriate in the
near term, given the complex issues related to transmission line stability, load transfers
between projects, and high costs including transmission line upgrades. In addition, these
actions would require congressional action and considerable time to implement given
funding capability, environmental and engineering studies, and potential real estate
actions.

Several other mechanisms to provide for the additional release capacity were also
evaluated. Such mechanisms include the installation of flow deflectors or flip buckets,
tailrace and sluiceway modifications, and converting unused penstocks to regulating
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outlets. The conclusion of these studies was that these mechanisms would not
accommodate the desired flows and maintain TDG within the State of Montana’s 110
percent saturation standard. The determination that these mechanisms were not feasible
is supported by the July 2004 Supplemental Biological Assessment on the Effects of the
Operation of Libby Dam on Kootenai River White Sturgeon (BA), and subsequent
additional information that was submitted to the USFWS for the ESA Section 7
consultation. These documents can be viewed from the Web site for this EIS at
http://www.nws.usace.army.mil/PublicMenu/Menu.cfm?sitename=VARQ&
pagename=VARQ.

The 2006 USFWS BiOp includes an RPA that allows flexibility to achieve the habitat
attributes necessary for successful sturgeon spawning and recruitment. Given the high
costs and time necessary to implement structural modifications at Libby Dam and the
uncertainty that they are necessary in order to achieve the habitat attributes, the Corps
and BPA have determined that it is prudent to evaluate and establish the need for flows
above powerhouse capacity before pursuing structural modifications. An objective of the
2006 USFWS RPA and the referenced Implementation Protocol is to provide a
comprehensive evaluation of various flow treatments and the resultant biological
response. The preferred alternative, LVB, provides the flexibility to optimize water
conditions (for example increasing flows by 10,000 cfs through spill) in any given year to
conduct the evaluation and determine whether structural modifications are warranted in
the long term. Attempts to achieve habitat attributes and sturgeon reproduction may
result in sufficient biological support to conclude that dam modifications are warranted.
If structural modifications to provide additional flows are determined to be necessary to
achieve sturgeon recruitment, appropriate NEPA documentation will be completed.

(Note: Additional turbines or other structural modifications at Libby Dam are not
technically “alternatives” in the context of this EIS in that they do not meet the intended
purpose of the proposed action on their own, but are potential components of alternatives
LVB, LV2, and LS2 as mechanisms to achieve the flow levels above powerhouse
capacity.)

2.6 Summary Comparison of Alternatives

Table 2-4, Table 2-5, and Table 2-6 provide summary comparisons of the impacts
associated with the alternatives at Libby Dam and Hungry Horse Dam, and mainstem
Columbia River alternative and benchmark combinations upstream and downstream from
Grand Coulee Dam.
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Table 2-4. Summary comparison of the no action and action alternatives and benchmarks at Libby Dam.
Reach Alternatlv_e LS1 Alternative LV1 Alternative LS2 | Alternative LV2 |Alternative LSB Alternative LVB Benchmark LS Benchmark LV
(No Action) (Preferred)
Hydrology and Flood Control
Lake Median draft 2370’; |Median draft 2396’; |Median draft 2370’; [Median draft 2396’; |Median draft and |Median draft and |Median draft 2370’; |Median draft 2396’;
Koocanusa median July median July median July median July refill range refill range median July median July

elevation 2440’;
within 5’ of full in
12% of years.

elevation 2446’;
within 5’ of full in
31% of years.

elevation 2440’;
within 5’ of full in
10% of years.

elevation 2445,
within 5’ of full in
31% of years.

between LS1 and
LS2.

between LV1 and
LV2.

elevation 2458’;
within 5’ of full in
98% of years.

elevation 2458’;
within 5’ of full in
98% of years.

Kootenai River
downstream
from Libby
Dam

Libby Dam peak
releases at about
25 kcfs. Fish flows
eliminate need for
flood control spills
above powerhouse
capacity.

Libby Dam peak
releases similar to
LS1. Highest
average outflow
during July/Aug. of
any alternative.
Increased likelihood
of 1" higher river
stage at Bonners
Ferry than LS1
(below 1764").

Libby Dam peak
releases at about
35 kcfs. Peak
stages at Bonners
Ferry are the
second highest of
any alternative
20% of time, but
lowest river stage
80% of time.

Libby Dam peak
releases slightly
higher than LS2
(35 kcfs) during
drier years, similar
to LS2 in wetter
years. Peak stages
at Bonners Ferry
are the highest of
any alternative.

Peak dam
releases range
between LS1 and
LS2. Bonners
Ferry maximum
daily elevation
and stage-
duration range
between LS1 and
LS2.

Peak dam
releases range
between LV1 and
LV2. Bonners
Ferry maximum
daily elevation
and stage-
duration range
between LV1 and
LV2.

Average Libby Dam
releases and
Bonners Ferry stages
during May, June,
and August are the
lower than all
alternative and LV.
Peak releases are
distinctly lower than
all alternatives for
most years below
flood stage.

Kootenay Lake
to confluence
with Columbia
River

Lowest lake levels
of all alternatives.

Peak lake elevation
tends to be slightly
higher than LS1,
but lower than LS2
or LV2.

Peak lake elevation
tends to be higher
than any
alternative other
than LV2.

Produces the
highest likelihood
of any given
Kootenay Lake
peak stage.

Median lake
elevation, month-
end average
stages, and
maxim um daily
elevations range
between LS1 and
LS2. Elevation-
duration would
be similar to or
within the range
of LS1 and LS2.

Median lake
elevation, month-
end average
stages, and
maximum daily
elevations range
between LV1 and
LV2. Elevation-
duration would
be similar to or
within the range
of LV1 and LV2.

Tends to produce
lower Kootenay Lake
peak stages than any
alternative.

Libby Dam peak
releases are lower
than all alternatives.
Below flood stage,
tends to produce
peak Bonners Ferry
stages higher than
LS, but below all of
the alternatives.

Produces lower
Kootenay Lake peak
stages than any
alternative.
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LE

Reach

Alternative LS1
(No Action)

Alternative LV1

Alternative LS2

Alternative LV2

Alternative LSB

Alternative LVB
(Preferred)

Benchmark LS

Benchmark LV

Water Quality

Lake
Koocanusa

Similar
temperatures to
other alternatives

Similar
temperatures to
other alternatives

Similar
temperatures to
other alternatives,

Similar
temperatures to
other alternatives

Similar
temperatures to
other alternatives

Similar
temperatures to
other alternatives

Similar temperatures
to other alternatives

Similar temperatures
to other alternatives

Kootenai River
downstream
from Libby
Dam

Similar release
temperatures to
other alternatives.
TDG saturation
>110% in 1 out of
52 yrs,
>120%&>125% in O
out of 52 yrs

Similar release
temperature to
other alternatives.
TDG saturation
>110% in 3 out of
52 yrs, >
120%8&>125% in 2
out of 52 yrs, >
130% in 1 out of 52
yrs

Similar release
temperature as
other alternatives
except possibly
slightly cooler in
spring. No
evaluation of TDG
since mechanism
to achieve add’l 10
kcfs of flow not
known.

Similar release
temperature as
other alternatives
except possibly
slightly cooler in
spring. No
evaluation of TDG
since mechanism
to achieve add’l 10
kcfs of flow not
known

Similar release
temperature to
LS1 except
possibly slightly
warmer in spring.
TDG levels up to
about 125%
saturation near
dam, and 112%
at 8 mi.
downstream, in
25% of years;
otherwise about
100% saturation

Similar release
temperature to
LV1 except
possibly slightly
warmer in spring.
TDG levels up to
about 125%
saturation near
dam, and 112%
at 8 mi.
downstream, in
50% of years;
otherwise about
100% saturation

TDG saturation
>110% in 11 out of
52 yrs,
>120%8&>125% in 6
out of 52 yrs, >130%
in 3 out of 52 yrs

TDG saturation >
110% in 13 out of 52
yrs, >120%&>125%
in 7 out of 52 yrs, >
130% in 5 out of 52
yrs

throughout. throughout.
Kootenay Lake|Some unquantified |Some unquantified |Some unquantified [Some unquantified |Some Some No anticipated No anticipated
to confluence |increase in TDG increase in TDG increase in TDG increase in TDG unquantified unquantified increase in TDG increase in TDG

with Columbia
River

levels from dams
below Kootenay
Lake due to fish
flows from Libby in
spring.

levels from dams
below Kootenay
Lake due to fish
flows from Libby in
spring.

levels from dams
below Kootenay
Lake due to fish
flows from Libby in

spring.

levels from dams
below Kootenay
Lake due to fish
flows from Libby in

spring.

increase in TDG

levels from dams
below Kootenay

Lake due to fish

flows from Libby
in spring.

increase in TDG

levels from dams
below Kootenay

Lake due to fish

flows from Libby
in spring.

levels from dams
below Kootenay
Lake.

levels from dams
below Kootenay
Lake.
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Reach

Alternative LS1

Alternative LV1

Alternative LS2

Alternative LV2

Alternative LSB

Alternative LVB

Benchmark LS

Benchmark LV

(No Action) (Preferred)

Aquatic Life

Lake Relative to VARQ |Relative to Lake productivity |Lake productivity |Primary Primary In lake, second In lake, highest

Koocanusa FC alternatives, Standard FC similar to LS1. similar to LV1. productivity, productivity, highest primary primary productivity
reduced primary alternatives, higher |Possible Possible entrainment of  |entrainment of  |productivity and and zooplankton
productivity; lower |primary entrainment of fish |entrainment of fish |primary primary zooplankton production; high
zooplankton productivity; higher |and plankton and plankton producers, producers, production; low benthic production;
production; lower |zooplankton through turbines  |through turbines zooplankton zooplankton benthic production; |highest terrestrial
benthic production; |production; higher production, production, mostly high terrestrial |insect deposition;
lower terrestrial benthic production; benthic insect benthic insect insect deposition; highest kokanee
insect deposition;  |higher terrestrial production, production, high kokanee growth. |growth.
lower kokanee insect deposition; benthic biomass |benthic biomass
growth. Possible [high kokanee production, production,

entrainment of fish
and plankton
through turbines.

growth. Possible
entrainment of fish
and plankton
through turbines

terrestrial insect
deposition, fish
entrainment, and
fish growth would
range between

terrestrial insect
deposition, fish
entrainment, and
fish growth would
range between

LS1 and LS2. LV1 and LV2.
Kootenai River |Mixed benthic High benthic Productivity similar [Productivity similar |Benthic biomass |Benthic biomass |Mixed benthic Relatively high
downstream  |production; low production; to LS1; less to LV1; greater would range would range production; relatively [benthic production;
from Libby TDG risk; less somewhat higher |likelihood of low likelihood of low between LS1 and|between LS1 and |high TDG risk; less  |highest TDG risk;
Dam likelihood of low TDG risk; greater  |winter flow for winter flow for LS2. Possible LS2. Possible |likelihood of low greater likelihood of
winter flow for likelihood of low burbot; higher flow [burbot; higher flow |TDG impactsto |TDG impactsto |winter flow for burbot;|low winter flows for
burbot; flow winter flow for benefits for benefits for aquatic life in aquatic life in no flow benefits for  |burbot; no flow

benefits for
sturgeon. Low
probability of
involuntary spill with
TDG impacts.

burbot; flow
benefits for
sturgeon. Some
probability of
involuntary spill
with TDG impacts.

sturgeon.

sturgeon.

25% of years,
especially at spill
levels above 2-
3kcfs

50% of years,
especially at spill
levels above 2-
3kcfs.

sturgeon.

benefits for sturgeon.
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Alternative LS1

Alternative LVB

Reach . Alternative LV1 Alternative LS2 | Alternative LV2 |Alternative LSB Benchmark LS Benchmark LV
(No Action) (Preferred)
Kootenay Lake|Possible washout of|Possibly higher Possible washout [Possible washout |Biological effects |Biological effects |Possibly lower Lower washout of
to confluence |nutrients and washout of of nutrients and of nutrients and would range would range washout of nutrients |nutrients and

with Columbia
River

plankton; possible
fish stranding in
Duncan delta.
Possible TDG
impacts to fish
between Kootenay
Lake and the
Columbia River in

spring.

nutrients and
plankton; possible
fish stranding in
Duncan delta.
Possible TDG
impacts to fish
between Kootenay
Lake and the
Columbia River in

spring.

plankton; possible
fish stranding in
Duncan delta.
Possible TDG
impacts to fish
between Kootenay
Lake and the
Columbia River in
spring.

plankton; possible
fish stranding in
Duncan delta.
Possible TDG
impacts to fish
between Kootenay
Lake and the
Columbia River in
spring.

between LS1 and
LS2.

between LV1 and
Lv2

and plankton;
possible fish
stranding in Duncan
delta (Note: Potential
for fish stranding a
result of low lake
levels that may not
be significantly
affected by the
different alternatives)

plankton; possible
fish stranding in
Duncan delta.

Sensitive, Threatened and Endang

ered Species

No likely effect on
terrestrial species
exc. bald eagle;
moderate flow
benefits for
sturgeon, moderate
flexibility for
research,
monitoring, &
evaluation (RM&E)
of sturgeon
responses;
relatively low
likelihood of winter
low flows for burbot;
minimum flows
maintained for bull
trout. Low
probability of
involuntary spill with
TDG impacts.

No likely effect on
terrestrial species
exc. bald eagle;
flow benefits for
sturgeon same as
LS1, slightly higher
flexibility for RM&E
of sturgeon
responses than
LS1; relatively high
likelihood of low
flows in winter for
burbot; minimum
flows maintained
for bull trout. Some
probability of
involuntary spill
with TDG impacts.

No likely effect on
terrestrial species
exc. bald eagle;
high flow benefits
for sturgeon, high
flexibility for RM&E
of sturgeon
responses; same
winter flows as LS1
for burbot;
minimum flows
maintained for bull
trout. No TDG
evaluation because
mechanism to pass
flows above
powerhouse
capacity not
known.

No likely effect on
terrestrial species
exc. bald eagle;
highest flow
benefits for
sturgeon, highest
flexibility for RM&E
of sturgeon
responses; same
winter flows as LV1
for burbot;
minimum flows
maintained for bull
trout. No TDG
evaluation because
mechanism to pass
flows above
powerhouse
capacity not
known.

Most biological
effects of flow
would range
between LS1 and
LS2. Higher
flow benefits for
sturgeon than
LS1 or LV1,
moderate
flexibility for
RM&E of
sturgeon
responses. TDG
impacts to fish
below Libby Dam
in years of spill
(about 25% of
years), especially
when spill
exceeds 2-3 kcfs.

Most biological
effects of flow
would range
between LV1 and
LV2. Higher flow
benefits for
sturgeon than
LS1 or LV1,
moderate
flexibility for
RM&E of
sturgeon
responses. TDG
impacts to fish
below Libby Dam
in years of spill
(about 50% of
years)—
especially when
spill exceeds 2-3
kcfs.

No likely effect on
terrestrial species
exc. bald eagle; no
flow benefits for
sturgeon; same
winter flows as LS1
for burbot; no
minimum flows for
bull trout.

No likely effect on
terrestrial species
exc. bald eagle; no
flow benefits for
sturgeon; same
winter flows as LV1
for burbot; no
minimum flows for
bull trout.
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Reach

Alternative LS1
(No Action)

Alternative LV1

Alternative LS2

Alternative LV2

Alternative LSB

Alternative LVB
(Preferred)

Benchmark LS

Benchmark LV

Vegetation and Wildlife

Lake
Koocanusa

Little or no riparian
vegetation below
full reservoir level.
Minimal effect on
wildlife.

Similar to LS1
around L.
Koocanusa.

Similar to LS1
around L.
Koocanusa.

Similar to LS1
around L.
Koocanusa.

Effects would
range between
LS1 and LS2.

Effects would
range between
LV1 and LV2

Similar to LS1
around L.
Koocanusa.

Similar to LS1
around L.
Koocanusa.

Kootenai River
downstream
from Libby
Dam

Some riparian
vegetation
enhancement due
to fish flows.
Wildlife benefit from
this, but may be
impacted by high

Some riparian
vegetation
enhancement due
to fish flows;
possible
enhancement due
to lower winter

Some riparian
vegetation
enhancement due
to fish flows.
Wildlife benefit
from this, but may
be impacted by

Some riparian
vegetation
enhancement due
to fish flows;
possible
enhancement due
to lower winter

Effects to wildlife
and vegetation
would range
between LS1 and
LS2.

Effects to wildlife
and vegetation
would range
between LV1 and
LVv2.

Little or no benefit to
riparian vegetation;
possible loss, with
corresponding effects
on wildlife.

Little or no benefit to
riparian vegetation;
possible loss, with
corresponding effects
on wildlife.

water in Creston flows. Wildlife high water in flows. Wildlife
Valley Wildlife benefit from this, Creston Valley benefit from this,
Mgmt. Area. but may be Wildlife Mgmt. but may be
Possible Duck Lake |impacted by high  |Area. Possible impacted by high
overfilling. water in Creston Duck Lake water in Creston
Valley Wildlife overfilling. Valley Wildlife
Mgmt. Area. Mgmt. Area.
Possible Duck Lake Possible Duck
overfilling. Lake overfilling.
Kootenay Lake|Little or no change |Similar to LS1. Similar to LS1. Similar to LS1. Similar to LS1. |[Similarto LS1. |Similar to LS1. Similar to LS1.

to confluence
with Columbia
River

in existing
lakeshore
vegetation, which
should remain
extensive.

Recreation

Lake
Koocanusa in
United States

1,340 boat ramp
days May-Sep; 107
swimming days
Jun-Aug; 45
camping days
above elev. 2439’
May-Sep; 113
camping days
above 2409’ May-
Sep

1,467 boat ramp
days May-Sep;

150 swimming days
Jun-Aug; 65
camping days
above elev. 2439’
May-Sep; 126
camping days
above 2409’ May-
Sep

1,351 boat ramp
days May-Sep; 92
swimming days
Jun-Aug; 42
camping days
above elev. 2439’
May-Sep; 112
camping days
above 2409’ May-
Sep

1,454 boat ramp
days May-Sep;
142 swimming
days Jun-Aug; 61
camping days
above elev. 2439’
May-Sep; 124
camping days
above 2409’ May-
Sep

Values would
range between
LS1 and LS2.

Values would
range between
LV1 and LV2.

1,627 boat ramp
days May-Sep; 217
swimming days Jun-
Aug; 102 camping
days above elev.
2439’ May-Sep; 122
camping days above
2409’ May-Sep

1,665 boat ramp
days May-Sep; 221
swimming days Jun-
Aug; 104 camping
days above elev.
2439’ May-Sep; 130
camping days above
2409’ May-Sep
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Alternative LS1

Alternative LVB

Reach . Alternative LV1 Alternative LS2 | Alternative LV2 |Alternative LSB Benchmark LS Benchmark LV
(No Action) (Preferred)
Lake 352 boat ramp days [414 boat ramp days|343 boat ramp 404 boat ramp Values would Values would 503 boat ramp days |522 boat ramp days
Koocanusa in |May-Sep, and 29 |May-Sep, and 51 |days May-Sep, and |days May-Sep, 24 |[range between |range between [May-Sep, and 131 |May-Sep, and 133
Canada swimming days swimming days 24 swimming days |swimming days LS1 and LS2. LV1 and LV2. swimming days Jun- |swimming days Jun-
Jun-Aug. Jun-Aug Jun-Aug Jun-Aug Aug Aug
Kootenai River |May-Sep: 77 May-Sep: 50 May-Sep: 80 May-Sep: 54 Values would Values would May-Sep 74 shore- |May-Sep: 48 shore-

downstream of
Libby Dam

shore-fishing days
and 88 boating
days.

shore-fishing days
and 101 boating
days.

shore-fishing days
and 88 boating
days.

shore-fishing days
and 105 boating
days.

range between
LS1 and LS2.

range between
LV1 and LV2.

fishing days and 85
boating days.

fishing days and 115
boating days.

Kootenay Lake
to confluence
with Columbia
River

135 days in
preferred range
May-Sep; 52 boat
moorage days Jan-
May; 83 fishing
days above elev.
1744’ May-Sep; 77
swimming days
below lake elev.
1749’ Jun-Aug

132 days in
preferred range
May-Sep; 52 boat
moorage days Jan-
May; 90 fishing
days above elev.
1744’ May-Sep; 76
swimming days
below lake elev.
1749 Jun-Aug

134 days in
preferred range
May-Sep; 52 boat
moorage days Jan-
May; 82 fishing
days above elev.
1744’ May-Sep; 76
swimming days
below lake elev.
1749 Jun-Aug

132 days in
preferred range
May-Sep; 52 boat
moorage days Jan-
May; 89 fishing
days above elev.
1744’ May-Sep; 75
swimming days
below lake elev.
1749’ Jun-Aug

Values would
range between
LS1 and LS2.

Values would
range between
LV1 and LV2.

142 days in preferred
range May-Sep; 51
boat moorage days
Jan-May; 79 fishing
days above elev.
1744’ May-Sep; 84
swimming days
below lake elev.
1749’ Jun-Aug

139 days in preferred
range May-Sep; 52
boat moorage days
Jan-May; 86 fishing
days above elev.
1744’ May-Sep; 82
swimming days
below lake elev.
1749’ Jun-Aug

Environmental

Health

Lake Elev. at or below Elev. at or below Elev. at or below [Elev. at or below |Values would Values would Elev. at or below Elev. at or below

Koocanusa 2404’ (exposed 2404’ (exposed 2404’ (exposed 2404’ (exposed range between [range between |2404’ (exposed dust |2404’ (exposed dust
dust could become |dust could become |dust could become |dust could become |LS1 and LS2. LV1 and LV2. could become could become
windblown) 90% of |windblown) 63% of |windblown) 90% of |windblown) 63% of windblown) 90% of |windblown) 63% of
time Jan-Apr, 87% |time Jan-Apr, 60% (time Jan-Apr, 88% |time Jan-Apr, 62% time Jan-Apr, 83% of |time Jan-Apr, 56% of
of time May, & 32% |of time May, and of time May, & 37% |of time May, & 18% time May, & 14% of |time May, & 7% of
of time June 13% of time June |of time June of time June time June time June

Cultural Resources

Lake 268 sites possibly (247 sites possibly |Similar to LS1 Similar to LV1 Similarto LS1  [Similar to LV1 Similar to LS1 Note: |Similar to LV1

Koocanusa in |exposed to erosion, |exposed to erosion, This exposure is due

United States |looting, and looting, and to FC operations and
vandalism vandalism not a factor of fish

flows
Kootenai River |Possible erosion at |Same as LS1. Same as LS1 Same as LS1 Same as LS1 Same as LS1 Lowest likelihood of [Relatively low

below Libby
Dam

6 sites within 5
miles of Libby Dam

erosion at sites
downstream from
dam.

likelihood of erosion
at sites downstream
from dam.
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Reach

Alternative LS1
(No Action)

Alternative LV1

Alternative LS2

Alternative LV2

Alternative LSB

Alternative LVB
(Preferred)

Benchmark LS

Benchmark LV

Indian Sacred

Sites

During informal
consultations with
the CSKT, they
have chosen not to
discuss sacred
sites at Libby Dam-
Lake Koocanusa.
Therefore, the
possible effects on
TCPs are not
assessed in this
analysis.

Same as LS1.

Same as LS1.

Same as LS1.

Same as LS1

Same as LS1.

Same as LS1.

Same as LS1.

Other Affected Tribal Interests

[No impacts

[Same as LS1

[Same as LS1

[Same as LS1

[Same as LS1

[Same as LS1

[Same as LS1

[Same as LS1

Socioeconomics

Lake
Koocanusa

Adverse impacts on
employment and
income from
recreation and
tourism.

Potential positive
effects on
employment and
income from
recreation/ and
tourism.

Adverse
socioeconomic
impacts slightly
greater than LS1.

Socioeconomic
benefits slightly
lower than LV1.

Values would
range between
LS1 and LS2.

Values would
range between
LV1 and LV2.

Positive effects on
employment and
income from
recreation/tourism.

Positive effects on
employment and
income from
recreation/tourism.

Kootenai River
downstream of
Libby Dam

Avg. annual flood
damages of
$21,780; 455,600
kW-hr of ag.
pumping; moderate
ag. losses from
high groundwater
(i.e. seepage).

Avg. annual flood
damages same as
LS1. 452,500 kW-
hr of ag. pumping;
relatively high ag.
losses from high
groundwater.

Avg. annual flood
damages same as
LS1. 456,100 kW-
hr of ag. pumping;
ag. losses from
high groundwater
similar to LS1.

Avg. annual flood
damages same as
LS1. 453,000 kW-
hr of ag. pumping;
highest ag. losses
from high
groundwater.

Avg. annual flood
damages same
as LS1. ag.
pumping costs
and losses from
high groundwater
between LS1 and
LS2. Also likely
TDG impacts to
game fish in 25%

Avg. annual flood
damages same
as LS1. ag.
pumping costs
and ag. losses
from high
groundwater
between LV1 and
LV2. Also likely
TDG impacts to

of years, game fish in 50%
affecting of years,
recreation affecting
economy. recreation
economy.

Avg. annual flood
damages same as
LS1. 457,100 kW-hr
of ag. pumping;
lowest ag. losses
from high
groundwater.

Avg. annual flood
damages of $22,950
in [daho. 455,300
kW-hr of ag.
pumping; ag. losses
from high
groundwater higher
than LS, but tend to
be lower than fish
flow alternatives.
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Reach

Kootenay Lake

Alternative LS1
(No Action)
Moderate likelihood

of flood damages

Alternative LV1

Likelihood of flood
damages around

Alternative LS2

Highest likelihood
of flood damages

Alternative LV2

Likelihood of flood
damages around

Alternative LSB

Values would
range between

Alternative LVB
(Preferred)

Values would

range between

Benchmark LS

Benchmark LV

Lowest likelihood of
flood damages

Relatively low
likelihood of flood

around Kootenay |Kootenay Lake around Kootenay |Kootenay Lake LS1 and LS2. LV1 and LV2. around Kootenay damages around
Lake.(Damages similar to LS1 Lake. similar to LS2 Lake. Kootenay Lake.
would occur below
established zero-
damage elevation)

Municipal Water and Wastewater Treatment
No impacts Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1
identified.

Transportation
No impacts Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1 Same as LS1
identified.

Dam Structural Condition
Minor add’l Same as LS1 No analysis since [Same as LS2 Accelerated Same as LSB Lowest rate of add’l |Rate of deterioration

deterioration of
spillway surface.
Repairs would
remain relatively
low urgency

mechanism to
achieve add’'l 10
kcfs of flow not
known

deterioration of
spillway surface.
Repairs would
become a higher
priority
maintenance
activity.

deterioration of
spillway surface.

of the spillway
surface would be
low, but slightly
higher than LS1 or
LV1.
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Table 2-5.

Summary comparison of the no action and preferred alternatives at Hungry Horse Dam.

Alternatives

Resource and
River Reach

HS (No Action)

HV (Preferred)

Hydrology and F

lood Control

Hungry Horse
Reservoir

Hungry Horse Reservoir would continue to have deeper winter
flood control drafts in slightly below average to slightly above
average water years. The average winter draft would be to
elevation 3501 feet. The average June 30 refill would be to
elevation 3558.17 feet.

Hungry Horse Reservoir would have shallower winter flood control drafts in
slightly below average to slightly above average water years. The average
winter draft would be to elevation 3512 feet. This would allow for a slight
improvement in probability of refill; the average maximum refill would be to
elevation 3558.5 feet.

Hungry Horse
Outflows

Due to deeper winter flood control drafts, average outflows would
be higher under HS during the January to April period.
Average outflows would be about:

January — 4995 cfs

February — 4930 cfs

April — 5648 cfs

May — 3423 cfs

June — 3054cfs

Average outflows for flow augmentation would be about:
July — 5174 cfs

August - 5474 cfs

Given shallower winter flood control drafts, more water would be released later
in the spring in order to maintain the same level of flood protection.

Average outflows would be about:

January — 4151cfs

February — 3906 cfs

April — 3560 cfs

May — 5637 cfs

June — 4243 cfs

Average out flows for flow augmentation would be about:

July — 5302 cfs

August — 5476 cfs

Releases for flow augmentation are higher under HV because of the improved
probability of refill.

Columbia Falls

During slightly below average to slightly above average water
years, HS flows would be higher during the January to April
period. Average outflows would be about:

January — 6594 cfs

February — 6486 cfs

April — 12681 cfs

May — 23874 cfs

June — 23650 cfs

Under both alternatives there would continue to be an 18%
probability of reaching or exceeding flood stage at Columbia Falls
(14 feet).

During slightly below average to slightly above average water years, HV flows
would be higher in May and June. Average outflows would be about:
January — 5751 cfs

February — 5461 cfs

April — 10592 cfs

May — 26088 cfs

June — 24839 cfs

Under both alternatives there would continue to be an 18% probability of
reaching or exceeding flood stage at Columbia Falls (14 feet).

Flathead Lake

Under HS, there is a 7% probability of exceeding Flathead Lake’s
full pool elevation of 2893 feet.

Under HV there is 10% probability of exceeding Flathead Lake’s full pool
elevation of 2893 feet.

Lake Pend
Oreille

Due to the attenuation of flows in the river reaches downstream
from Hungry Horse Dam and reregulation of flows through
Flathead Lake and Kerr Dam, water surface elevations at Lake
Pend Oreille would be essentially identical.

Same as HS.
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Alternatives

Resource and

HS (No Action)

HV (Preferred)

River Reach
Downstream Average outflows from Lake Pend Oreille would lower in June. Average outflows from Lake Pend Oreille would be slightly lower in January to
from Albeni Average outflows would be about: April period. The slight reduction in April flows could provide flood relief in the
Falls Dam January — 17411 cfs Cusick area when Calispell and Trimble Creeks are high. Average outflows

February — 19434 cfs

April — 28588 cfs

May — 53,678 cfs

June — 54518 cfs

There would continue to be a 27% probability of exceeding the
flood stage of 100,000 cfs below Albeni Falls Dam.

would be about:

January — 16981 cfs

February — 18033 cfs

April — 28020 cfs

May — 53,536 cfs

June — 56578 cfs

There would continue to be a 27% probability of exceeding the flood stage of
100,000 cfs below Albeni Falls Dam.

Water Quality

Under simulated releases, there is less chance of HS exceeding
TDG standards.

Under simulated releases, the chance of HV exceeding the 15 percent spill is 1
% in June. Overall, spill analysis indicates that implementation of HV could
result in increases in TDG saturation levels from May through July. Changes in
the saturation levels are not quantifiable with the available data, but appear to
be minor.

Based on modeling, HV operations would generally increase benthic biomass
production in the Flathead River because the natural temperature regime and
other physical properties of the river would be more closely mimicked.

Aquatic Life

Deep drafts implemented under HS would continue to limit food
availability and habitat quality at Hungry Horse Reservoir and the
Flathead River.

Modeling results showed minimal differences between
alternatives from Flathead Lake downstream.

Implementation of HV would likely benefit resident fish, especially those in
Hungry Horse Reservoir and immediately downstream in the Flathead River.
Hungry Horse releases would follow a more normative hydrograph and would be
higher in March, May, and June. Reduced winter drafts would help achieve refill
at Flathead Lake, especially in dry years. Higher late-spring releases would
help meet Kerr Dam minimum outflow requirements, thus providing minor
benefits to aquatic resources in Flathead Lake and downstream from Kerr Dam.

Sensitive, Threat

ened and Endangered Species

Deep drafts implemented under HS would continue to limit food
availability and habitat quality at Hungry Horse Reservoir and the
Flathead River. Modeling results showed minimal differences
between alternatives from Flathead Lake downstream.

Implementation of HV would benefit bull trout through general improvements in
biological conditions at Hungry Horse Reservoir and immediately downstream in
the Flathead River. Below Flathead Lake, HV would result in a slightly more
normative hydrograph and minor increases in TDG saturation levels.

Neither alternative is likely to appreciably affect existing conditions within
designated bull trout critical habitat

HV may result in minor benefits to the fish prey base for bald eagles at Hungry
Horse Reservoir and Flathead Lake and neither alternative is likely to affect bald
eagle nesting, roosting, and feeding habitats.
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Alternatives

Resource and

HS (No Action)

HV (Preferred)

River Reach
Wildlife
Existing riparian and wetlands habitat would remain unchanged. May provide minor benefits to riparian and wetland habitats and associated
wildlife along Flathead Lake and immediately upstream on the Flathead River.
Otherwise, existing wildlife habitats generally would not be affected.
Vegetation
Existing riparian and wetlands would remain unchanged. May provide minor benefits to riparian areas and wetlands along Flathead Lake
and immediately upstream on the Flathead River.
Recreation

Slightly more fishing and kayaking days on the Flathead River
downstream from Hungry Horse Dam in the early summer due to
optimal flows.

May result in minor improvements in boater access to Hungry Horse Reservoir
and Flathead Lake owing to higher average water surface elevations during the
recreation season and an increase in the usability of boat ramps.
Slightly better aesthetics due to higher surface water elevations.

Environmental H

ealth

No measurable effect on human or environmental health within
the affected area.

Same as HS.

Cultural Resources

Some erosion and slumping would continue at archaeological
sites within Hungry Horse Reservoir.

Likely would be a minor increase in the potential for winter erosion and ice
impacts to cultural resources. HV also may provide minor benefits to cultural
resources during the summer recreation season owing to the increased
probability of reservoir refill. Once full, the reservoir helps protect cultural sites
below the high water line which otherwise would be exposed to impacts from
summer erosion and visitor use.

Indian Sacred Sites

| No Indian sacred sites have been identified. | Same as HS.
Other Affected Tribal Interests
| No effect on other interests | Same as HS.
Transportation
| No effect on existing transportation systems | Same as HS.
Municipal Water and Wastewater Treatment
No effect likely on existing municipal water sources or Same as HS.

treatment/disposal facilities.

Socioeconomics

Existing levels of flood protection would continue.

Results in a minor (4%) increase in potential flood effects at Flathead Lake,
primarily for damage to waterfront land and docks. HV would also result in a
12% increase in potential flood effects below Albeni Falls Dam, primarily for
damages to agricultural and residential property.
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Table 2-6. Summary comparison of alternative and benchmark combinations on the mainstem Columbia River.
Resource & LS1+HS LVB+HV
River Reach (No-Action) LVI+HV LS2+HS LV2+HV LSB+HS (Preferred) LS+HS LV+HV
Hydrology and Flood Control
Grand Coulee |Of 10 years Of 10 years Of 10 years Of 10 years Same as LS1+HS |Same as LV1+HV |Birchbank: 99% Birchbank: 99%

Dam-upstream

modeled, only 1948
exceeds 280 kcfs
flood stage at
Birchbank;
exceedance
frequencies no
greater than LS+HS

modeled, only 1948
exceeds 280 kcfs
flood stage at
Birchbank;
exceedance
frequencies same
as LV+HV

modeled, only 1948
exceeds 280 kcfs
flood stage at
Birchbank;
exceedance
frequencies no
greater than LS+HS

modeled, only 1948
exceeds 280 kcfs
flood stage at
Birchbank;
exceedance
frequencies same
as LV+HV

and LS2+HS

and LV2+HV

exceedance
frequency 93.6 kcfs,
50% exceedance.
frequency 162.5
kcfs; 1%
exceedance
frequency 250 kcfs

exceedance
frequency 95.1
kcfs, 50%
exceedance
frequency 167
kcfs; 1%
exceedance
frequency 251
kcfs

Lake
Roosevelt

2" half of April
elevations (feet):
Minimum 1208.0
Maximum 1280.0
Average 1244.0

2" half of April
elevations (feet):
Minimum 1208.0
Maximum 1280.0
Average 1242.4

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS
and LS2+HS

Same as LV1+HV
and LV2+HV

Same as LS1+HS

Apr2 same as
LV1+HV

Lower Jan-May
elevations during
some years
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam —
downstream

Peak 1-day release
exceedance
frequencies for The
Dalles no more than
for LS+HS. Of 10
years modeled, 4
would exceed the
450 kcfs flood flow
threshold and only
1948 would exceed
the major damage
level of 600 kcfs.
Out of 10 years
modeled, peak 1-
day elevations at
Vancouver mostly
slightly lower than
for LV1+HV, and
above flood stage In
2 of the 10 years.

Peak 1-day release
exceedance
frequencies for The
Dalles no more than
for LV+HV. Of 10
years modeled, 4
would exceed the
450 kcfs flood flow
threshold and only
1948 would exceed
the major damage
level of 600 kcfs.
Out of 10 years
modeled, peak 1-
day elevations at
Vancouver mostly
slightly higher than
for LS1+HS, and
above flood stage In
2 of the 10 years.

Peak 1-day release
exceedance
frequencies for The
Dalles no more than
for LS+HS. Of 10
years modeled, 4
would exceed the
450 kcfs flood flow
threshold and only
1948 would exceed
the major damage
level of 600 Kkcfs.
Out of 10 years
modeled, peak 1-
day elevations at
Vancouver mostly
slightly lower than
for LV2+HV, and
above flood stage In
2 of the 10 years.

Peak 1-day release
exceedance
frequencies for The
Dalles no more than
for LV+HV. Of 10
years modeled, 4
would exceed the
450 kcfs flood flow
threshold and only
1948 would exceed
the major damage
level of 600 kcfs.
Out of 10 years
modeled, peak 1-
day elevations at
Vancouver mostly
slightly higher than
for LS2+HS, and
above flood stage In
2 of the 10 years.

Similar to LS1+HS
and LS2+HS. For
peak daily releases
at The Dalles,
values would be
between LS1+HS
and LS2+HS. Peak
1-day elevations at
Vancouver would
fall between
LS1+HS and
LS2+HS.

Similar to LV1+HV
and LV2+HV. For
peak daily releases
at The Dalles,
values would be
between LV1+HV
and LV2+HV. Peak
1-day elevations at
Vancouver would
fall between
LV1+HV and
LV2+HV.

The Dalles: 99%
exceedance
frequency: 205 kcfs
50% exceedance
frequency: 401 kcfs;
1% exceedance
frequency: 670 kcfs

The Dalles: 99%
exceedance
frequency: 211
kcfs 50%
exceedance
frequency: 411
kcfs; 1%
exceedance
frequency: 670
kcfs

System Power

Winter
(Jan-Apr)

Monthly average
winter generation
(@aMW):

16,556 System;
8,252 Federal;
3,812 non-Federal,
Canadian monthly
average generation
631 on Pend
d’'Oreille, 702 on
Kootenay.

Monthly average
winter generation
(aMw):

16,220 System;
8,008 Federal;
3,718 non-Federal
Canadian monthly
average generation
616 aMW on Pend
d'Oreille 626 on
Kootenay

Monthly average
winter generation
(aMw):

16,555 system;
8,252 Federal; 3,812
non-Federal
Canadian monthly
average generation
631 on Pend
d’'Oreille, 702 on
Kootenay

Monthly average
winter generation
(aMW):

16,219 System;
8,008 Federal;
3,718 non-Federal
Canadian monthly
average generation
616 on Pend
d'Oreille, , 626 on
Kootenay

Values would be
similar to LS1+HS
and LS2+HS

Values would be
similar to LV1+HV
and LV2+HV

Monthly average
winter generation
(@aMW):

16,556 System;
8,259 Federal;
3,813 non-Federal
Canadian monthly
average generation
631 on Pend
d'Oreille, 704 aMW
on Kootenay

Monthly average
winter generation
(@aMW):

16,226 System;
8012 Federal;
3,718 non-Federal,
Canadian monthly
average
generation 616 on
Pend d'Oreille, 627
on Kootenay
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siflzcr’“ég:c%‘ (NLOS_;};'JS”) LV1+HV LS2+HS LV2+HV LSB+HS (F';r\é?;:gg) LS+HS LV+HV

Spring/summer | Monthly average Monthly average Monthly average Monthly average Values would be Values would be Monthly average Monthly average

(May-Aug) generation (aMW): |generation (a MW): |generation (aMW): |generation (aMW): |similar to LS1+HS |similar to LV1+HV |generation (aMW): |generation (aMW):
16,993 System; 17,252 System; 16,977 System; 17,235 System: and LS2+HS and LV2+HV 16,716 System; 16,993 System;
9,011 Federal; 9,237 Federal; 9,009 Federal; 9,235 Federal: 8,763 Federal; 9,003 Federal;
4,272 non-Federal; |4,317 non-Federal; |4,273 non-Federal; (4,317 non-Federal; 4,219 non-Federal; |4,269 non-Federal;
Canadian monthly |Canadian monthly  |Canadian monthly Canadian monthly Canadian monthly  |Canadian monthly
average generation |average generation |average generation average generation average generation |average
795 on Pend 794 aMW on Pend |795 on Pend 795 on Pend 797 on Pend generation 798 on
d'Oreille, 922 aMW |d'Oreille, 948 on d'Oreille, 921 aMW |d'Oreille, 947 aMW d'Oreille, 886 aMW |Pend d'Oreille, 901
on Kootenay Kootenay on Kootenay on Kootenay on Kootenay on Kootenay

Fall (Sept- Monthly average Monthly average Monthly average Monthly average Values would be Values would be Monthly average Monthly average

Dec) generation (aMW): |generation (aMW): |generation (aMW): |generation (aMW): |similar to LS1+HS |similar to LV1+HV |generation (aMW): |generation (aMW):

11,500 System;
5,780 Federal;
2,821 non-Federal;
Canadian monthly
average generation
507 on Pend
d’'Oreille, 477 on
Kootenay

11,550 System;
5,805 Federal;
2,836 non-Federal;
Canadian monthly
average generation
510 on Pend
d'Oreille, 483 on
Kootenay

11,493 System;
5,775 Federal;
2,820 non-Federal;
Canadian monthly
average generation
507 on Pend
d’'Oreille, 476 on
Kootenay

11,545 System;
5,803 Federal;
2,834 non-Federal;
Canadian monthly
average generation
509 on Pend
d’'Oreille, 483 on
Kootenay

and LS2+HS

and LV2+HV

11,863 System;
6,805 Federal;
2,906 non-Federal;
Canadian monthly
average generation
504 on Pend
d’'Oreille, 580 on
Kootenay

11,888 System;
6,092 Federal;
2,910 non-Federal;
Canadian monthly
average
generation 505 on
Pend d'Oreille, 580
on Kootenay

Water Quality

Grand Coulee
Dam —
upstream
TDG

Existing seasonally-
elevated TDG levels
in the Columbia
River at the
international border
and in Lake
Roosevelt would
continue, as would
ongoing efforts to
ameliorate them.

TDG levels in the
Columbia River at
the international
border likely would
be marginally higher
than at present at
times, primarily due
to minor increases
in involuntary spill at
Canadian
hydropower facilities
on the Kootenay
River.

Same as LS1+HS

Same as LV1+HV

Values would range
between LS1+HS
and LS2+HS.

Values would range
between LV1+HV
and LV2+HV.

Same as LS1+HS

Same as LV1+HV
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Resource & LS1+HS LVB+HV
River Reach (No-Action) LV1+HV LS2+HS LV2+HV LSB+HS (Preferred) LS+HS LV+HV
Temperature |Operational Same as LS1+HS Same as LS1+HS Same as LS1+HS |Same as LS1+HS |Same asLS1+HS |Same as LS1+HS Same as LS1+HS

changes at Hungry
Horse and Libby
Dams are unlikely to
affect Columbia
River temperatures
because of the large
intervening distance
involved.

Grand Coulee
Dam —
downstream

TDG

Slightly increase
spill cap
exceedance index
and the amount of
spill in excess of the
spill cap compared
to benchmarks
which indicates the
potential to increase
TDG levels.

Highest spill cap
exceedance index
and the amount of
spill in excess of the
spill cap.

Same as LS1+HS

Same as LS1+HS
and has a higher
spill cap
exceedance index
at Rock Island and
Priest Rapids Dams
than LV1+HV.

Values would range
between LS1+HS
and IS2+HS.

Values would range
between LV1+HV
and LV2+HV.

Spill cap
exceedance index
and spill in excess
of spill cap would be
lower than Standard
FC alternative
combinations.

Spill cap
exceedance index
and spill in excess
of spill cap would
be lower than
VARQ FC
alternative
combinations.
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Resource & LS1+HS LVB+HV
River Reach (No-Action) LVI+HV LS2+HS LV2+HV LSB+HS (Preferred) Lerals LV+HV
Aquatic Life

Grand Coulee
Dam -
upstream

The present habitat
characteristics,
species
assemblages, and
population dynamics
at Lake Roosevelt
generally would
remain unchanged.
Large annual flood
control drafts would
continue to limit
natural reproduction
of many fish species
in the reservoir and
would continue to
facilitate
entrainment.
Nutrient flushing
and low spring
water surface
elevations would
continue to limit the
growth of some
species.

Minor increases in
spring drawdowns at
Lake Roosevelt
could result in
periodic, small
reductions in
present levels of
spawning success
for smallmouth
bass, yellow perch,
and shoreline
spawning kokanee.
Minor reductions in
water retention
times may result in
small increases in
the loss of nutrients
from the reservoir
which in turn may
lead to minor
decreases in growth
rates for some
species. Minor
increases in
entrainment would
occur in some
years.

Same as LS1+HS

Same as LV1+HV

Similar to LS1+HS
and LS2+HS

Similar to LV1+HV
and LV2+HV

Same as LS1+HS

Same as LV1+HV
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam —
downstream

Continued similar
influence on the
timing and
magnitude of flows
in the Columbia
River. The present
habitat
characteristics,
presence/ absence
and migration
patterns of species
generally would
remain unchanged.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Sensitive, Threatened and Endangered Species

Grand Coulee
Dam -
upstream

The present habitat
characteristics,
species presence,
and population
dynamics at Lake
Roosevelt and
upstream generally
would remain
unchanged. Large
annual flood control
drafts would
continue to limit
benthic productivity
and may also
continue to limit the
juvenile-growth
potential of bull trout
in the reservoir.
Bald eagle numbers
and distribution
would likely remain
unchanged.

Minor increases in
spring drawdowns at
Lake Roosevelt
could result in small
reductions in
present levels of
benthic productivity.
Primary impacts to
bull trout would most
likely be growth-
related. The fish
prey base for bald
eagles would not
likely be noticeably
affected, and bald
eagle numbers and
distribution would
likely remain
unchanged.

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS
and LS2+HS

Same as LV1+HV
and LV2+HV

Same as LS1+HS

Same as LV1+HV
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam -
downstream

River flows and
reservoir elevations
would remain within
the current range of
operations. In
general, related
ongoing effects to
threatened and
endangered species
would remain
unchanged from
those previously
consulted upon and
addressed in
biological opinions.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LV1+HV

Anadromous
Fish —Priest
Rapids Dam

Monthly flow
objectives met in
32-49 of 52 years.

Monthly flow
objectives met in 32-
49 of 52 years.

Monthly flow
objectives met in 32-
49 of 52 years.

Monthly flow
objectives met in
32-49 of 52 years.

Values would be
similar to LS1+HS
and LS2+HS

Values would be
similar to LV1+HV
and LV2+HV

Monthly flow
objectives met in 32-
47 of 52 years.

Monthly flow
objectives met in
32-49 of 52 years.

Anadromous
Fish -McNary
Dam

Monthly flow
objectives met in 4-
42 of 52 years.

Monthly flow
objectives met in 4-
42 of 52 years.

Monthly flow
objectives met in 4-
42 of 52 years.

Monthly flow
objectives met in 3-
42 of 52 years.

Values would range
between LS1+HS
and LS2+HS

Values would range
between LV1+HV
and LV2+HV

Monthly flow
objectives met in 3-
42 of 52 years.

Monthly flow
objectives met in
2-42 of 52 years.
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Sﬁ;‘r"gg:ﬁ (N';)S_i;'t?fn) LV1+HV LS2+HS LV2+HV LSB+HS (F';r\é?et':gg) LS+HS LV+HV
Spill Some risk of forced |Some risk of forced |Same as LS1+HS Some risk of forced |Values would range | Values would range | Some risk of forced |Same as LV1+HV
spill with elevated spill with elevated spill with elevated between LS1+HS |between LV1+HV |spill with elevated
TDG. Incremental |TDG. Incremental TDG. Incremental and LS2+HS and LV2+HV TDG. Incremental
effects on effects on effects on effects on
anadromous fish anadromous fish anadromous fish anadromous fish
should be minimal, |should be minimal, should be minimal, should be minimal,
but this alternative |but this alternative but this alternative but this benchmark
combination results |combination results combination results combination results
in slightly lower in a slight potential in the highest in the lowest
potential TDG levels |increase in TDG potential TDG levels potential TDG levels
and durations as levels and durations and durations as and durations.
compared to the as compared to the compared to all
VARQ FC Standard FC other alternative
alternative alternative combinations.
combinations. combinations.
Vegetation

River flows and
reservoir elevations
would remain within
the current range of
river and reservoir
operations, and,;
therefore, related
effects on
vegetation would be
similar. Riparian
and wetland areas
within the influence
of the Columbia
River and its
impoundments
generally would
remain unchanged.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS
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Resource & LS1+HS LVB+HV
River Reach (No-Action) LV1+HV LS2+HS LV2+HV LSB+HS (Preferred) LS+HS LV+HV
Wwildlife
Riparian and Same as LS1+HS Same as LS1+HS Same as LS1+HS |Same as LS1+HS |Same asLS1+HS |Same as LS1+HS Same as LS1+HS

wetland habitats
within the influence
of the Columbia
River and its
impoundments
generally would
remain unchanged.
Associated
terrestrial wildlife
populations also are
not likely to be
affected.

Recreation

Grand Coulee
Dam -
upstream

Current levels of
recreation access
and scenic quality at
Lake Roosevelt
generally would
remain unchanged.
There would be no
change in usable
boat ramp days
during the summer.

There would be a
minor decrease
(less than 5%,
primarily in May) in
average usable boat
ramp days at Lake
Roosevelt.
Otherwise, there
would be no change
in the present
function of boat
ramps or marinas,
particularly during
the summer. A
slight degradation in
visual resources
may be noticeable in
May due to slightly
lower reservoir
elevations.

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS
and LS2+HS

Same as LV1+HV
and LV2+HV

Same as LS1+HS

Same as LV1+HV
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee

No change in

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Dam - present levels and

downstream | quality of boating
and shoreside
recreation.

Environmental Health

Grand Coulee
Dam -
upstream

There would be no
change in the
timing, duration, or
magnitude of annual
flood control
drawdowns at Lake
Roosevelt.
Similarly, there
would be no change
in the annual
exposure of lake
bed sediments, or in
the exposure of
humans and other
organisms to
contaminants
present in those
sediments.
Preliminary results
of an ongoing air
quality study
indicate that none of
the samples taken
at Lake Roosevelt
study sites have
exceeded
established
standards.

There would be
slightly lower
reservoir surface
elevations and thus
slightly increased
exposure of lake
bed sediments
during the spring
flood control draft in
average to
moderately dry
water years. When
compared to present
conditions, the
likelihood of
measurable impacts
to environmental
and human health
through inhalation,
ingestion, or direct
contact with
contaminated bed-
sediments is
expected to be
extremely low.

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS

Same as LV1+HV
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam -
downstream

There are no
identified flow-
related
environmental
health concerns
below Grand
Coulee. All
alternative
combinations would
continue to similarly
influence the timing
and magnitude of
flows in the
Columbia River.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Cultural Resources

Grand Coulee
Dam —
upstream

There would be no
change in the
timing, duration, or
magnitude of annual
flood control
drawdowns at Lake
Roosevelt.
Similarly, there
would be no change
in the periodic
exposure of cultural
resources to wave
action, erosion,
displacement,
weathering, or
collection/looting.

There would be
slightly lower
reservoir surface
elevations and thus
slightly increased
exposure of cultural
resources during the
spring flood control
draft in average to
moderately dry
water years. When
compared to present
conditions, the
likelihood of impacts
to cultural resources
is expected to be
minor.

Same as LS1+HS

Same as LV1+HV

Same as LS1+HS
and LS2+HS

Same as LV1+HV
and LV2+HV

Same as LS1+HS

Same as LV1+HV
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Grand Coulee
Dam —
downstream

There would be
essentially no
change in
management or
protection of cultural
resources
downstream from
Grand Coulee Dam.
Effects to cultural
resources (primarily
erosion and site
exposure) from river
flows and reservoir
operations would be
similar for all
alternative
combinations.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Indian Sacred

Sites

No sacred sites
have been
identified.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Other Affected

Tribal Interests

Tribal interests in
fishing would be
affected by all
alternative
combinations to the
extent that salmon
and steelhead
survival and
recovery are
affected. The
analysis for
anadromous fish
discusses how the
flow objectives at
McNary and Priest
Rapids dams are
achieved by the
various alternative
combinations. Fish
flows from Libby
and Hungry Horse
in July and August
are intended to
assist salmon
outmigration.
Spring flow
augmentation for
Kootenai River
white sturgeon also
can assist in
meeting flow
objectives in the
lower Columbia
River. No
discernible effect on
lamprey is
expected.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Socioeconomi

CSs

Flood No increase in Same as LS1+HS |[Same as LS1+HS Same as LS1+HS |[Same as LS1+HS |Same as LS1+HS |[Same asLS1+HS |Same as LS1+HS
Damages economic losses
from floods to areas
protected by major
levee systems. Fish
flows may cause
minor increase in
levee maintenance
costs.
Agriculture No impacts Same as LS1+HS |Same as LS1+HS Same as LS1+HS |Same as LS1+HS |Same as LS1+HS |[Same asLS1+HS |Same as LS1+HS
identified.
Hydropower | Annual hydropower |Annual hydropower |Annual hydropower |Annual hydropower |Values would range | Values would range | Annual hydropower |Annual
values (billions): values (billions): values (billions): values (billions): between LS1+HS |between LV1+HV |values (billions): hydropower values
$4.946 System; $4.932 System; $4.944 System; $4.931 System; and LS2+HS and LV2+HV $4.967 System; (billions): $4.948
$2.516 Federal; $2.504 Federal; $2.525 Federal; $2.508 Federal; $2.533 Federal; System; $2.520
$1.211 non-Federal |$1.202 non-Federal |$1.212 non-Federal |$1.202 non-Federal $1.213 non-Federal |Federal; $1.203
non-Federal
Transportation | No effects to Keller [Keller Ferry north Same as LS1+HS Same as LV1+HV |Similar to LS1+HS |Similarto LV1+HV |Same as LS1+HS |Same as LV1+HV
and or Inchelium ferries {landing would be and LS2+HS and LV2+HV
Navigation used more
frequently.

Municipal Water and Wastewater T

reatment

No effect on
municipal water
sources, wastewater
treatment or
disposal.

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS

Same as LS1+HS
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Resource &
River Reach

LS1+HS
(No-Action)

LV1+HV

LS2+HS

LV2+HV

LSB+HS

LVB+HV
(Preferred)

LS+HS

LV+HV

Transportation

Grand Coulee
Dam —
upstream

The Keller and
Inchelium Ferries
would continue
normal operations
within the current
range of reservoir
levels.

Lake Roosevelt
end-of-April
elevation would be
less than 1248 feet
approximately 60%
of all years. Keller
Ferry North landing
must be used when
elevation is below

The Keller and
Inchelium ferries
would continue
normal operations
within the current
range.

Lake Roosevelt end-
of-April elevation
would be less than
1248’ approximately
70% of all years,
therefore, the Keller
Ferry’s alternative
north landing would
have to be used
more frequently than

Same as LS1+HS

Same as LV1+HV

Similar to LS1+HS
and LS2+HS

Similar to LV1+HV
and LV2+HV

Same as LS1+HS

Same as LV1+HV

1248 feet at present.
Grand Coulee |No effect Same as LS1+HS Same as LS1+HS Same as LS1+HS Same as LS1+HS |Same as LS1+HS |Same as LS1+HS Same as LS1+HS
Dam -
downstream
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Chapter 3 AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES:
KOOTENAI RIVER BASIN

3.1 Introduction

This chapter describes the affected environment and evaluates the environmental
consequences of implementing each of the alternatives for the Kootenai River basin as
described in Chapter 2. The extent of the environmental analysis corresponds to the
context and intensity of the impacts anticipated for each environmental component.
Where the alternatives would have the same impacts on an environmental component, the
analysis is presented once and summarized or referenced in subsequent analyses to
eliminate redundancy.

This chapter is split into two sections: affected environment (description of each
resource) and environmental consequences (effects of the different alternatives on each
resource). In each of these sections, the discussion for each resource is generally
arranged by river or reservoir reach as follows:

e Lake Koocanusa;
e Libby Dam to Kootenay Lake near Creston, British Columbia;

e Kootenay Lake to the confluence of the Kootenay River and the Columbia River.

Resource discussions that do not follow this pattern are:
e Sensitive, threatened and endangered species (discussed by species);
e Socioeconomics (discussed by county/state divisions); and

e Cultural resources, Indian sacred sites, and other affected Tribal interests
(focusing on recognized tribal resources).

Potential impacts to hydropower generation on the Kootenai River are addressed as part
of the system hydropower discussion in Section 5.3.2.

3.1.1 Resources Not Affected by the Alternatives

None of the alternatives and associated actions is expected to affect regional or local
climates, geography, or geology in the Kootenai River basin nor would these resources
rise to the level of needing analysis. Groundwater quality is not expected to be affected
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Affected Environment

by any of the alternatives, based on monitoring of an extended spill event in 2002. These
discussions are summarized as part of affected environment background information in
the basin overview discussion.

3.2 Affected Environment

3.2.1 Basin Overview

The Kootenai River basin (Figure 3-1) encompasses 16,180 square miles (KTOI and
MFWP 2004). About 70 percent of the basin lies within British Columbia; the remainder
is in Montana and Idaho. Basin elevations range from more than 11,000 feet above sea
level on many of the peaks along the Continental Divide to 1500 feet in the lowest
valleys. In terms of runoff volume, the Kootenai River is the second largest Columbia
River tributary and the basin ranks third in terms of watershed area at 8.96 million acres.

The Kootenay River'® originates in Kootenay National Park, British Columbia, Canada.
The river flows south within the Rocky Mountain Trench into Montana. At river mile
(RM) 222 (48 miles south of the international boundary), Libby Dam impounds Lake
Koocanusa, which is 90 miles long at full pool. Downstream of Libby Dam at the city of
Libby (RM 204), the river turns to the northwest, then turns north near Bonners Ferry,
Idaho (RM 153), and flows back into British Columbia at RM 106. The river enters
Kootenay Lake about 25 miles north of the international boundary. The Duncan River in
British Columbia, the other major tributary to Kootenay Lake, flows into the lake’s north
end and is regulated by Duncan Dam. Kootenay Lake drains through its West Arm near
Nelson, British Columbia, and into the Columbia River near Castlegar, British Columbia.
Corra Linn Dam is at the Kootenay Lake outlet, and Upper Bonnington, Lower
Bonnington, South Slocan, and Brilliant Dams are between Corra Linn Dam and the
Kootenay River confluence with the mainstem Columbia River.

In general, steep, forested mountain canyons and valleys dominate the Kootenai River
basin. Tributaries to the Kootenai River tend to have very high channel gradients.
Downstream from Canal Flats, British Columbia, the Kootenay River tends to have a low
gradient, dropping less than 1,000 feet in elevation over the 300-mile distance between
Canal Flats and Kootenay Lake. Valley bottoms are typically narrow, but the valley
opens to include a broad floodplain in the Tobacco Flats area upstream from Eureka,
Montana, and the Kootenai Flats area downstream from Bonners Ferry, Idaho. The
valley in northern portion of Lake Koocanusa broadens to approximately two miles wide
and broad flat areas occur at and just below full pool elevation (2459 feet). Landmark
locations in the Kootenai River basin are listed in Table 3-1.

19 The Canadian spelling is Kootenay and is used throughout the document to indicate river reaches, places,
and facilities in Canada.
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Figure 3-1. Map of the Kootenai River Basin
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Table 3-1. Kootenai River basin landmarks

Landmark River Mile
Kootenay National Park Boundary 431
Canal Flats, British Columbia 381
Fort Steele, British Columbia 331
Bull River Confluence 312
Elk River Confluence 286
International Boundary on Lake Koocanusa 271
Libby Dam, Montana 222
Libby, Montana 204
Kootenai Falls, Montana 193
Troy, Montana 186
Montana/ldaho Border 172
Bonners Ferry, Idaho 153
International Boundary on Kootenai River 106
Creston, British Columbia 91
Nelson, British Columbia 26
Grohman Narrows 23
Corra Linn Dam 16

Source: Pacific Northwest River Basins Committee, 1965

Geology

The majority of the Kootenai River basin is within the Columbia Mountains/ Okanogan
Highlands physiographic province, a complex of high, glaciated mountains with narrow
plateaus to the south. Topography is primarily controlled by bedrock structure modified
by glacial erosion and sedimentation. The basin is characterized by high, rugged,
forested northwest-trending mountain ranges separated by narrow linear valleys.

The Kootenai River downstream from Bonners Ferry, lIdaho, lies in a glaciated trough
that was once inundated by Glacial Lake Kootenay. Fine sands, silts, and glacial lake
sediments underlie the valley floor to an unknown depth. The west side of the valley has
steep rocky slopes cut by creeks that end on alluvial fans on the valley floor. A glacial
terrace forms a plateau about 500 feet above the river on the east side of the valley.
Upstream from Bonners Ferry, the Kootenai River flows through a valley that was eroded
through terraces of glacial sediment into bedrock canyons (NPPC 2004).

The Kootenai River, throughout the study area, meanders across the valley floor; bends in
the river have a tendency to migrate laterally and downstream over time. Historical
records suggest that river movements have occurred very slowly. The Kootenai River
below Bonners Ferry is depositional in nature with only minor areas of erosion. The river
has formed a system of natural levees along its meandering course and along the tributary
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creeks where they merge with the river. These natural levees are typically 10 to 15 feet
higher than the adjacent floodplain. Historically, the areas behind the levees have been
poorly drained because the natural levees inhibited tributaries from entering the Kootenai
River (Tetra Tech 2004).

Sediment

Libby Dam essentially traps the entire upstream supply of sediment. Coarse and fine
sediment continues to enter the river below Libby Dam from the Fisher River, Yaak
River, and numerous creeks. Even considering the amount of sediment contributed by
tributaries below Libby Dam, the amount of suspended sediment transported by the
regulated Kootenai River in the Kootenai Flats area is only about 15 percent of its former
load at the USGS Copeland gage (RM 123) in Idaho (Tetra Tech 2004). This reduction is
caused primarily by Libby Dam and Lake Koocanusa trapping sediments and reducing
peak river flows. The reduction in sediment transport mirrors an analogous reduction in
nutrient transport to areas downstream of Libby Dam (see Section 3.2.3).

Climate

The Kootenai River basin is influenced by a modified west coast marine and continental
climate (Corps 1984). Pacific air masses help moderate temperatures, although
continental Canadian systems periodically move into the area in the winter and bring
subzero temperatures. Average annual temperature (Fahrenheit) is in the middle 50s,
with the average high temperatures in the 80s in the summer and near freezing in the
winter (WRCC 2006). Precipitation generally exceeds 20 inches per year throughout the
Kootenai River basin. Weather systems from the Pacific bring moisture to the region,
with snow accumulations of up to 300 inches per year in certain mountainous portions of
the basin. Annual precipitation generally increases with elevation; most precipitation is
snow. Rising spring temperatures lead to low elevation snowmelt starting in April or
early May, followed by more basinwide melting by late May or early June, with a slow
recession through the summer as high-elevation snowpack is depleted (Corps 1984).

3.2.2 Hydrology and Flood Control

Kootenai River basin hydrology is driven by snowmelt runoff. Mean annual streamflow
since Libby Dam construction is 13,870 cubic feet per second (cfs), as measured at the
USGS gage at Leonia, Idaho (USFS 2002). Highest flows tend to occur in May, June, or
early July, but rain-on-snow events can cause short duration high flows during the winter
months, particularly in portions of the river in Idaho and British Columbia that tend to be
more influenced by runoff from lower elevation areas.
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Lake Koocanusa

Libby Dam is operated for multiple uses. Full pool elevation for Lake Koocanusa (the
Libby Dam reservoir) is elevation 2459 feet and minimum operating pool is elevation
2287 feet. Flood storage between full and minimum pool levels is about 5 million acre-
feet. Space for water storage in Lake Koocanusa provides local flood control for the
Kootenai River as well as system flood control for the Portland/\VVancouver area on the
mainstem Columbia River.

Figure 3-2 shows how Lake Koocanusa elevations change in a typical year. The
reservoir typically reaches its peak elevation in early summer. Through the summer,
reservoir elevations gradually decrease as dam outflows exceed reservoir inflows. In the
fall, dam water releases draw the reservoir down (draft) for flood control. During winter
months, the end-of-month target elevation for the reservoir (also known as the flood
control rule curve) is determined by the size of the seasonal water supply forecast. The
concept is to draft the reservoir to allow it to capture spring snowmelt runoff while still
ensuring a high probability of reservoir refill by the end of the runoff period. In years

Lake Koocanusa Elevation - Typical Annual Hydrograph
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Figure 3-2. Lake Koocanusa elevations in a typical year.
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with larger seasonal water supply forecasts, the reservoir would be drafted more deeply,
while in drier years, the reservoir would be kept higher.

Operating under either Standard FC or VARQ FC, there may be some occasions where
the actual Lake Koocanusa elevation would be higher than the flood control rule curve.
For example, high runoff events during the winter from heavy rainfall or warm
temperatures may require reducing dam outflows to moderate downstream river flows,
resulting in an increase in reservoir elevation. After the end of the runoff event, the water
that was stored during the runoff event would be released in an attempt to bring the
reservoir back to the elevation defined by the flood control rule curve.

In another example specific to Libby Dam, the International Joint Commission (1JC)
Order of 1938 prescribes maximum elevations for Kootenay Lake in Canada, located
downstream from Libby Dam, from late summer through the end of March. There are
times from January through March when releases from Corra Linn Dam (at the outlet to
Kootenay Lake) are limited by the natural constriction at Grohman Narrows. If this
limitation threatens to force Kootenay Lake above its upper limit elevation, the outflow
from Libby Dam may need to be reduced to maintain Kootenay Lake at or below the
prescribed elevation. In this instance, Lake Koocanusa elevation may be above flood
control rule curve at the end of March. This limitation is acknowledged in the Columbia
River Treaty (CRT), which states that operation of Libby Dam in the United States shall
be in accordance with the 1938 1JC Order on Kootenay Lake.

Starting in the spring (typically in March or April), the reservoir begins to refill during
the snowmelt runoff period. During refill, the dam is operated to manage downstream
flows to minimize flooding, if necessary, while still providing for reservoir elevations at
the end of the runoff period as close to full pool as possible. To the extent possible, Libby
Dam is operated to maintain flow in the Kootenai River below flood stage (elevation
1764 feet) at Bonners Ferry, Idaho. In practice, Libby Dam is managed in real-time to
respond to current conditions to meet multiple uses.

Libby Dam to Kootenay Lake near Creston, BC

Figure 3-3 shows predam and postdam hydrographs for the Kootenai River, with each
period representing different eras on the Kootenai River in terms of dam presence or dam
operations. The hydrographs show general trends in river flows during these discrete
time periods. Since 1992, spring flows for sturgeon have been augmented, and with the
1995 NMFS Biological Opinion, Libby Dam outflows have been increased in summer
months to benefit Columbia River salmon as well. Bull trout minimum flows year-round
have also been in effect since 2000 (please note these flows are not discernable on the
figure). Postdam releases for flood control and power production during the fall and
winter produce flows substantially higher than predam conditions. Although the time
periods shown vary in length, the flow trends shown are fairly representative of how
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Figure 3-3. Kootenai River annual hydrograph based on daily average flows
at Libby Dam: predam 1928-1972; postdam 1975-1994, and Biological
Opinion 1995-2003

Libby Dam operations have changed the timing and magnitude of river flows. These
flow changes are attributable to Libby Dam, given watershed conditions upstream of the
dam have not changed in ways that would significantly alter the historic runoff pattern.

A levee system extends between Bonners Ferry and Kootenay Lake. It was begun in the
1920s, and is an integral part of the Kootenai flood control system. Its maintenance is the
responsibility of diking districts. In British Columbia and most of the reach in Idaho,
ramping rates have more influence on levee integrity than do higher flows, and the rate of
channel migration in this reach has been slow both before and after Libby Dam
construction (NHC 1999). In areas upstream of Bonners Ferry that are not influenced by
the backwater of Kootenay Lake, erosion rates likely increase as river flows and water
velocity rise. Some localized areas in this reach have experienced substantial erosion in
the last several decades. Along the US portion of the Kootenai, levee condition is poor in
places, but becoming stabilized by vegetation (M. Kaiser, Corps of Engineers, pers.
comm.) due to curtailment of load following (fluctuations in dam releases that correspond
to changes in power demand) and ramping rates, especially daily fluctuations, since the
mid-1990s.

Kootenay Lake to the Confluence with the Columbia River

Kootenay Lake is a natural feature and a number of dams exist between the lake and the
mouth of the Kootenay River near Castlegar. Corra Linn Dam, at the lake outlet, controls
lake level for much of the year with the notable exception occurring during periods of
high flows, such as during the peak runoff season, when Grohman Narrows, a natural
constriction upstream from the dam near Nelson, regulates flows out of the lake.
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Kootenay Lake levels are managed in accordance with the International Joint
Commission (1JC) Order of 1938 that regulates allowable maximum lake elevations
throughout the year. During certain high-flow periods when Grohman Narrows
determines the lake elevation, Corra Linn Dam passes inflow in order to maximize the
flows through Grohman Narrows. Regulation of lake inflows by Libby and Duncan
Dams (on the Duncan River flowing into the North Arm of the lake) allows Kootenay
Lake levels to be generally lower during the spring compared to predam conditions
(Figure 3-4). Upper and Lower Bonnington Dams, South Slocan Dam, and Brilliant
Dam, all run-of-river hydropower dams, exist in the 16 miles between Corra Linn Dam
and the Columbia River.

Kootenay Lake Average Annual Hydrograph
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Figure 3-4. Kootenay Lake average annual hydrograph: predam 1961-1972;
postdam 1975-1994, and Biological Opinion 1995-2003

3.2.3  Water Quality

Water quality data were collected downstream from Libby Dam by the USGS before and
after dam construction (BPA et al. 1995). Since then, water quality data in the Kootenai

River basin have been annually monitored by the USGS through the National Water Data
System. The states of Montana and Idaho are currently preparing Total Maximum Daily

Load (TMDL) plans for their respective portions of the Kootenai River. These plans are

scheduled to be finished no earlier than 2007.
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Lake Koocanusa

Upstream of Lake Koocanusa, the Kootenay River has generally good water quality prior
to entering the United States. In the 1990s, zinc loading of the river due to acid rock
drainage at the Cominco Ltd. Sullivan Mine at Kimberly, British Columbia, was reduced
to reach safe levels and has largely remained at safe levels for most of the time since
1994. The mine closed in December 2001. Coal mining in the EIk River subbasin has
contributed to elevated nutrient and selenium levels near the Elk River confluence with
the Kootenay River (about 15 miles north of the international boundary).

Under Section 303(d) of the Clean Water Act, the Montana Department of Environmental
Quality (Montana DEQ) lists Lake Koocanusa water quality as partially impaired for
aquatic life support and coldwater fisheries (trout), primarily due to flow alteration and
water level fluctuation resulting from operation of Libby Dam. Monitoring in the mid-
1990s found elevated levels of lead, mercury, and selenium in samples taken near the
international boundary (Kinne and Anders 1996), but sampling in 2003 found low levels
of lead and mercury (selenium was not measured, Berkas et al. 2004). Lake Koocanusa
has low algal productivity and nutrient concentrations (Pocket Water 1999). Relatively
low nutrient concentrations are likely the result of substantial reduction in nutrient
loading by Canadian municipal and industrial sources during the late 1970s. Also, the
lake acts as a sink for nutrients. About 95 percent of total phosphorus and 25 percent of
total nitrogen that enter the lake from upstream areas fall out in the lake due to
sedimentation (Pocket Water 1999; see Section 3.2.1 for discussion of the reduction in
sediment transport past Libby Dam). Total dissolved gas (TDG) levels in the lake are
typically near 100 percent saturation.

In water year 2003, surface water temperatures in Lake Koocanusa ranged from near
freezing in the winter to more than 68° F (20° C) in the late summer (Berkas et al. 2004).
In the early summer, solar warming results in stratification of the reservoir that lasts
through most of the fall. Dissolved oxygen levels in the reservoir were typically higher
than 7 milligrams per liter and pH ranged from near neutral to 8.6 (as a result of primary
production, the surface water within the reservoir tends to have relatively high pH, more
alkaline, particularly during the summer). Nutrient levels were low with generally less
than 0.1 milligrams per liter total nitrogen and less than 0.01 milligrams per liter total
phosphorus. Total phosphorus levels near Wardner, British Columbia, are nearly three-
fold higher than levels below Libby Dam, providing empirical evidence of the reduction
in nutrients resulting from impoundment by Libby Dam (Holderman and Hardy 2004).

Libby Dam to Kootenay Lake near Creston, BC

Downstream from Libby Dam, the Montana Department of Environmental Quality
(Montana DEQ 2005) lists the Kootenai River water quality under Section 303(d) of the
Clean Water Act (CWA) as partially impaired for aquatic life support and coldwater
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fisheries (trout) due to flow alterations and thermal modifications resulting from dam
operations. The Kootenai River fully supports primary contact (recreation), drinking
water, agriculture, and industry.

The Idaho Department of Environmental Quality (Idaho DEQ 2005, M. Edmondson,
Idaho DEQ, pers. comm. 2005) under Section 303 (d) of the CWA lists the Kootenai
River as impaired for siltation and thermal modifications. It is listed as not supporting
beneficial uses for aquatic life. The Kootenai River is listed as supporting primary
contact for recreation (University of Idaho 2005). There appeared to be no assessment
for drinking water supply, agriculture, industrial water supply, wildlife habitats, or
aesthetics.

Lake Koocanusa acts as a nutrient sink (Daley et al. 1991), resulting in low nutrient
levels in the Kootenai River and into Kootenay Lake. Prior to construction of Libby
Dam, a fertilizer plant located in Kimberly, British Columbia, discharged high levels of
phosphorus that contributed to algal blooms. In the mid-1970s, decreases in phosphorus
loading from the fertilizer plant and the construction of Libby Dam both contributed to
substantial reductions in nutrient levels of the river. Downstream from Libby Dam,
nutrient levels near Bonners Ferry tend to be similar or slightly lower than levels further
upstream (Holderman and Hardy 2004). Likely as a result of low nutrient levels,
chlorophyll levels and primary productivity are very low in the river downstream from
the dam. In 2005, a nutrification experiment was begun in the Kootenai River in lIdaho
by the Kootenai Tribe of Idaho and BPA. Nutrients were added to the river near the
Montana state line, with some observed increases in primary productivity as far
downriver as Bonners Ferry.

In general, contaminant levels are low but some measurements in Montana and Idaho in
the mid-1990s found elevated levels of mercury, lead, and selenium (Kinne and Anders
1996) and occasional point measurements in 2002 and 2003 measured levels of copper,
lead, and mercury in the river that approach standards for the chronic effects to aquatic
life (Montana DEQ 2004) at sites in British Columbia, Montana, and Idaho (Holderman
and Hardy 2004). Sampling in 2003 found low levels of these constituents (Berkas et al.
2004). Possible sources of pollution to the lake include tailings from mines throughout
the watershed, runoff from municipalities and agricultural areas, and forestry operations.
Selected water quality parameters for the Kootenai River downstream from Libby Dam
are shown in Table 3-2.
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Table 3-2.  Summary of Selected Water Quality Measurements for the
Kootenai River downstream from Libby Dam
Median Measurements for the Kootenai River below Libby Dam (1967-2003)
Dissolved Dissolved Nitrite Total Suspended
Dissolved Oxygen plus Nitrate (mg/L Phosphorus Sediment
Solids (mg/L) (mg/L) of N) (mg/L) (mg/L)
139 10.8 0.10 0.008 2

Source: Berkas et al. 2004

In the Libby and Troy area, numerous wells and septic systems are located adjacent to the
Kootenai River. There are approximately 1,000 privately held parcels adjacent to the
Kootenai River channel between the mouth of the Fisher River (RM 218) and the Idaho
border (RM 172). Two-thirds of these parcels are currently developed. Many of the
developed parcels have private drinking water wells, many of them shallower than 60
feet. Additionally, there are at least 11 active public drinking water wells flanking the
Kootenai River in Montana. These systems access subsurface aquifers with an unknown
degree of continuity with the river.

Groundwater monitoring completed by the Corps in 2002 (Easthouse 2004) has
demonstrated that water levels in wells near the Kootenai River in the Libby/Troy area
fluctuate in concert with river stage. Measurements of groundwater quality in 2002
occurred during Libby Dam releases as high as 40 kcfs. Monitoring of water quality in
the wells did not reveal any correlation between high river flows and adverse effects on
groundwater quality, as evidenced by measurements of temperature, turbidity, coliform
bacteria, potassium, ammonia nitrogen, and total nitrogen, as well as supplemental
microscopic particle and stable isotope analysis.

Dissolved Gas

Water may be spilled when outflow requirements exceed generating capacity at dams,
creating elevated total dissolved gas (TDG) downstream from the dam. High TDG levels
in water may persist for many miles downstream from their source. Elevated TDG can
harm or kill aquatic organisms through a condition similar to “the bends” in human
divers. Such gas bubble disease is a condition caused when dissolved gas in
supersaturated water comes out of solution in the body fluids or tissues of aquatic
organisms, causing bubbles to form and block the bloodstream or damage tissues.

In Montana and Idaho, the TDG standard is 110 percent. Higher TDG levels (especially
over 120 percent saturation) may have detrimental consequences, depending on a
number of conditions including duration of exposure, water temperature, species of fish,
life stage of the fish, depth of the fish below the surface (generally below about 1 to 2
meters depth, fish are much less susceptible to harm), and other stressors. Symptoms
may not appear right away, and fish may recover from relatively short-term exposures.
See Corps (2000a) for more details on the effects of high TDG on fish and other aquatic
organisms.
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TDG in Libby Dam powerhouse outflow is generally at 110 percent saturation or less.
Libby Dam can spill up to approximately 1 kcfs via the spillway without exceeding the
Montana TDG standard in some areas immediately downstream of the dam’s spillway. At
higher spill levels, TDG saturation levels in some areas below the dam quickly increase
to about 120 percent saturation with about 2.5 kcfs of spill, and plateaus at between 132
and 134 percent saturation at more than 7 kcfs of spill. Spill releases via the low-
elevation sluiceway outlets generally produce TDG levels higher than 110 percent at any
release rate.

TDG levels from spillway releases decrease as the water flows downstream and gas re-
equilibrates with the air or the spilled water mixes with tributary inflow and powerhouse
releases. Spillway and powerhouse releases appear to fully mix by approximately 8 miles
downstream of the dam (see Table 3-3 and Section 3.3.2 for more details).

Table 3-3. Peak total dissolved gas levels at observed during the 2002 spill event
(Coastal and Hydraulics Laboratory 2003)

Spill Rate (cfs)

Location (Distance

from Libby Dam) Powerhouse Only 2,000 5,000 7,000 10,000

Immed. downstream 101-106% 126% 133% 132% 134%

Thompson Bridge (0.4

. 101-105% 116% 123% 123% 125%
mi. downstream)
Old Haul Bridge (8.6 mi. 104-106% 110% 111% 113% 114%
downstream)
Above Kootenai Falls 104- 107-

0, 0, 0,
(27.4 mi. downstream) 104% 106% 108% 109% 110%
Below Kootenai Falls 116% 117% 112% 116% 118%

(30.2 mi. downstream)

Notes: >TDG levels are the maximum levels observed during monitoring during spill in 2002. In general,
the maximum TDG level at each transect was observed at stations close to the left bank (looking
downstream) of the river.
>For all spill rates, powerhouse outflows were provided at the maximum possible rate (about 25
kcfs).

Operators attempt to avoid involuntary spill whenever possible. Libby Dam spilled most
recently in 2005 (during powerhouse maintenance), 2002 (via the spillway for flood
control purposes)? and 1985 (via the sluiceways as a test of dam equipment).

Kootenai Falls?®, near Troy, Montana, re-sets TDG levels in the river and TDG loading
below falls is typically 115 to 117 percent regardless of the TDG levels upstream from
the falls (Coastal and Hydraulics Laboratory 2003). TDG saturation in the Idaho portion

22 The 2002 spill event started as a planned test of spillway flows, but the test was overtaken by a flood
control operation that required higher spill volumes than planned. The result was much higher TDG levels
for longer durations than what would have occurred under the planned test.

2% Natural features such as waterfalls and rapids help to dissipate gases into the atmosphere.
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of the river is not affected by Libby Dam operations due to the distance from the dam and
the effect of Kootenai Falls.

Temperature

Since the reservoir acts as a thermal buffer, average water temperatures in the Kootenai
River are typically warmer in the winter and colder in the summer than they were before
Libby Dam was built. Libby Dam is equipped with selective withdrawal gates, allowing
for some control of the temperature of dam releases when the reservoir is stratified,
usually in the summer and fall. The gates allow water to be withdrawn from various
depths and mixed to achieve desired downstream temperatures. Temperatures of dam
releases vary within a range over the year in accordance with an agreement with the state of
Montana. Current operations manage for 46° F to 54° F (8 to 12° C). In the winter and
often well into spring the reservoir temperatures are relatively uniform , so use of the
selective withdrawal gates to manage downstream water temperatures is not effective.

As the water flows downstream, temperature is influenced heavily by solar radiation, air
temperature and wind. These factors are magnified by low flows in the river, and large
water surface area relative to water depth. However, dam releases are still believed to
have some influence on water temperatures downstream. For instance, heat stored in
Lake Koocanusa has been implicated (Paragamian et al. 2000) as a cause of warmer
winter river temperatures downstream, and reduced ice formation, compared to pre-dam
conditions.

The trigger for sturgeon spawning flow releases is water temperatures of approximately
50° F (10° C), at Bonners Ferry, Idaho, which usually occurs in May. For the sturgeon
flows, the Corps attempts to provide the warmest temperatures possible in May and June
to assist sturgeon spawning. However, the reservoir may not be stratified until later in
June, and release of water cooler than 50° F (10° C) can cause water temperature in the
river near Bonners Ferry to drop. The Corps has recently been working to withdraw
water from closer to the reservoir surface, while avoiding vortexing that causes cavitation
(vacuum bubbles) that can damage turbines and other surfaces in the draft tubes.

Kootenay Lake to the Confluence with the Columbia River

Like Lake Koocanusa, Kootenay Lake is an oligotrophic (nutrient poor) system. Prior to
construction of Libby Dam, a fertilizer plant located in Kimberly, British Columbia,
discharged high levels of phosphorus that contributed to algal blooms. In the mid-1970s,
decreases in phosphorus loading from the fertilizer plant and Libby Dam contributed to
substantial reductions in nutrient levels of the lake. Nutrient levels declined to such a
level that in 1992 the British Columbia Ministry of Water, Land, and Air Protection (then
BC Ministry of Environment, Lands and Parks) began fertilizing Kootenay Lake with
phosphorus to boost fish production (Ashley and Thompson 1993). The Columbia Basin
Fish and Wildlife Compensation Program has continued lake fertilization since 1995.
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Dissolved Gas

Water may be spilled at British Columbia dams downstream of Libby when outflow
requirements exceed generating capacity at the dams.

3.2.4  Agquatic Life

Fish species diversity in the Kootenai River basin is relatively low. Species found within
the basin are listed in Table 3-4.

Table 3-4. Fish Species of the Kootenai River Basin
Species Native/Introduced Location

Redband trout, O. mykiss gairdneri Native Throughout

Westslope cutthroat trout, O. clarki

lewisi Native Throughout

Kokanee salmon, O. nerka Native® Throughout

Bull trout, Salvelinus confluentus Native Throughout

Mountain whitefish, Prosopium

williamsoni Native Throughout

Burbot, Lota lota Native Throughout
Kootenai Falls

White sturgeon, Acipenser through Kootenay

transmontanus Native Lake

Lake chub, Couesius plumbeus Native Kootenai River

Sandroller, Percopsis transmontanus Native Kootenai River

Slimy sculpin, Cottus cognatus Native Kootenai River

Torrent sculpin, Cottus rhotheus Native Kootenai River

Redside shiner, Richardsonius

balteatus Native Throughout

Peamouth chub, Mylocheilus caurinus Native Throughout

Northern pikeminnow, Ptychocheilus

oregonensis Native Throughout

Largescale sucker, Catostomus

macrocheilus Native Throughout

Longnose sucker, Catostomus

catostomus Native Throughout

Torrent sculpin, Cottus rhotheus Native Kootenai River

Slimy sculpin, Cottus cognatus Native Kootenai River

Longnose dace, Rhinichthys cataractae Native Kootenai River

Rainbow trout, Oncorhynchus mykiss Introduced Throughout

Brook trout, S. fontinalis Introduced Lake Koocanusa
Kootenai Falls
through Kootenay

Brown trout, Salmo trutta Introduced Lake

Northern pike, Esox lucius Introduced Lake Koocanusa

Yellow perch, Perca flavescens Introduced Lake Koocanusa
Tributaries to Lake

Largemouth bass, Micropterus Koocanusa,;

salmoides Introduced Kootenay Lake

Brown bullhead, Ictalurus nebulosus Introduced Kootenai River
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Species Native/Introduced Location
Pumpkinseed sunfish, Lepomis
gibbosus Introduced Kootenai River
1 Kokanee are native to Kootenay Lake but did not occur in the Kootenai River above Kootenai
Falls until their introduction to Lake Koocanusa in the late 1970s. Entrained kokanee from Lake
Koocanusa represent the large majority of kokanee occurring in the Kootenai River below Libby
Dam.
Sources: NPPC 2004; BPA et al. 1995

Lake Koocanusa

Water level fluctuations greatly influence biological production and available fish habitat
in Lake Koocanusa. During the late spring and early summer, an objective for dam
operations is to fill the pool to an elevation of 2459 feet. In the late winter and early
spring, drawdown for flood control can draft the reservoir to elevations as low as 2287
feet. For the period between 1974 and 1999, average peak reservoir elevation was about
2450 feet and average minimum reservoir elevation was about 2340 feet (Corps 2004c).
See Appendix A for more details about water management. Average reservoir depth is
126 feet and maximum depth is 350 feet (Dalbey et al. 1998). Reservoir water level
management can be an important tool for fisheries management.

Biological production is based on primary productivity—plant growth—which is
dependent on nutrients and sunlight. Primary production by reservoir phytoplankton
(microscopic drifting plants) refers to the conversion of light and nutrients into organic
carbon and resulting phytoplankton growth and biomass. Fluctuation of the reservoir
increases or decreases the surface area which receives the sunlight, thus affecting
production of phytoplankton, which, by serving as food for zooplankton (tiny drifting
animals), form the base of the food web.

Zooplankton are drifting animals that consume primarily phytoplankton and, in turn, are
eaten by animals higher in the food web. Once produced, zooplankton survive in the
reservoir for an indefinite period until they are eaten by predators (e.g., fish and other
invertebrates), die from natural causes and sink, or are lost through the dam. Enough
individuals survive through fall and winter that zooplankton provide the primary winter
food for fish species that do not prey on fish (including westslope cutthroat trout and
juvenile bull trout). Zooplankton are the primary food supply of kokanee throughout
their lives. In Lake Koocanusa, Cyclops, Diaptomus, and Daphnia are the dominant
zooplankton genera, with Bosmina another notable genus (Richards 1997).

Lake Koocanusa inundated 43 percent of total potential habitat encompassing 109 miles
of the Kootenai River and 40 miles of tributary streams (Dalbey and Marotz 1997) and
converted riverine spawning, juvenile rearing, migratory passage, and resident habitat to
a lake environment. This has created abundant silt- and mud-dominated substrates in the
reservoir. The varial (drawdown) zone in the reservoir lacks shoreline vegetation. With
the change in habitat types, the fish assemblage has also shifted. Westslope cutthroat
trout, mountain whitefish, and rainbow trout abundances have declined from early post-
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impoundment levels, while northern pikeminnow and peamouth chub numbers have
substantially increased (Dalbey and Marotz 1997). Shifts in species assemblage may be
related to competition and habitat changes since dam construction. For example,
peamouth chub population increases may be related to their exploitation of the habitat
provided by the unvegetated varial zone of the reservoir (Dalbey et al. 1998). Kokanee
salmon introduced to the reservoir in the 1970s have become abundant and self-
sustaining due to exploitation of the niche provided by the reservoir environment.
Genetically pure stocks of fluvial and adfluvial westslope cutthroat trout occur in the
headwaters of Lake Koocanusa.

Studies have documented kokanee, largescale sucker, burbot, cutthroat trout, and several
other fish species passing through turbines in Libby Dam (known as entrainment; Skaar
et al. 1996). Kokanee, which represent the vast majority (97.5 percent according to Skaar
et al. 1996) of entrained fish, are particularly vulnerable to entrainment through
hydropower dams since they are pelagic, spending much of their lives within 70 feet of
the water surface. At Libby Dam, the release rate, depth of withdrawal, and forebay fish
density all influence the rate of entrainment (Skaar et al. 1996). On a seasonal basis,
kokanee entrainment rates are highest in the spring (late April-early July) when dam
outflow and forebay fish densities are high and withdrawal depth is the shallowest of the
year (Skaar et al. 1996). As the withdrawal depth decreases, kokanee entrainment rates
would be expected to increase. Bull trout feed on kokanee in Lake Koocanusa and may
be entrained as they follow kokanee into the turbine intakes.

While entrained fish may be killed or injured as they pass through the turbines, many
survive. For example, since their introduction into Lake Koocanusa, entrained kokanee
have colonized the Kootenai River downstream of Libby Dam. Entrained kokanee are
also a food source for resident fish downstream of the dam (such as bull trout,
pikeminnow, and rainbow trout).

Libby Dam to Kootenay Lake near Creston, BC

Construction of Libby Dam created a barrier to upstream fish passage, separating two
different aquatic environments, a regulated river downstream from the dam and a
fluctuating reservoir upstream from the dam, each with its distinctive fish community.
Some downstream passage of fish occurs through the powerhouse. Since dam
construction, surveys indicate that the mainstem Kootenai River fish community has
shifted from primarily whitefish and trout to primarily suckers, peamouth chub, and
northern pikeminnow (NPPC 2004). The Kootenai River downstream from Libby Dam
has developed into a good rainbow trout fishery. Large Gerrard (Kamloops) rainbow
trout can be caught below the dam where they feed on kokanee that were entrained in the
penstocks. Kootenai Falls constitutes a barrier to most upstream fish migration, although
tracking data indicates that some bull trout can ascend the falls (Hoffman et al. 2002).
Some downstream fish movement past the falls occurs.
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In recent decades, estimates of westslope cutthroat numbers indicate substantial declines
in Montana and Idaho (NPPC 2004). Redband trout provide an important fishery in
Idaho (NPPC 2004). Mountain whitefish are still fairly common in the river, but their
numbers have declined substantially since dam construction, particularly in Idaho
(Partridge 1983, Paragamian 1994). Downstream from Bonners Ferry, northern
pikeminnow, largescale suckers, and redside shiners become the dominant fish species,
supplanting mountain whitefish dominance in the river as it exits the Kootenai River
canyon near the Montana-ldaho border (Holderman and Hardy 2004). Recent surveys
found most adult rainbow trout and mountain whitefish associated with pools and riffles,
with juvenile fish also commonly observed in rapids and runs (Hoffman et al. 2002). In
recent years during the spring, the river between the dam and Kootenai Falls has
experienced growth of abundant mats of diatomaceous algae blanketing the river bottom.
The cause of the observed diatom growth is unknown.

In the Kootenai River downstream from the dam, construction and operation of Libby
Dam has altered the natural hydrograph. In particular, dam releases during the winter are
higher than predam conditions and releases during the spring freshet are lower. Recent
changes in spring and summer dam operations provide for higher flows in the spring for
sturgeon, and steady, but typically higher than predam flows through the summer for bull
trout and salmon (NMFS 2000a; USFWS 2000). In addition to flow changes, the effects
of the dam releases on water temperatures may affect habitat suitability for certain native
fishes like white sturgeon and burbot.

Spill events such as that which occurred in 2002 can cause gas bubble disease in fish in
the river in the vicinity of Libby Dam. The 2002 spill event resulted in spill releases
between 4 and 15.6 kcfs lasting for 12 days. Within 5 days of the high spill releases in
2002, more than half of fish sampled along the left bank of the river for two miles
downstream of the dam had symptoms of gas bubble disease. At the peak of the 2002
spill, the incidence of gas bubble disease increased to about 80 percent of all fish along
the left bank, and to slightly more than 50 percent of all fish within 2 miles of the dam.
Mountain whitefish appeared most susceptible and experienced rates of gas bubble
disease of more than 90 percent by the end of the 2002 spill. Slightly less than 80 percent
of rainbow and bull trout along the left bank of the river showed signs of gas bubble
disease by the end of the spill. After the spill ended, fish appeared to recover from gas
bubble disease, but showed signs of injury such as split fins which may increase
susceptibility to fungal and bacterial infections. The Montana Department of Fish,
Wildlife, and Parks performed the monitoring and did not monitor or estimate direct or
delayed mortality resulting from spill and elevated TDG levels for the 2002 spill event
(Dunnigan et al. 2003), During early portions of the spill event, field crews observed two
severely injured adult bull trout which later died; observed injuries included abrasions
and hemorrhages that indicate these fish likely were not injured by high TDG levels but
rather may have been entrained by spill or subjected to extreme turbulence in the spillway
stilling basin (E. Lewis, Corps, pers. comm. 2003).
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Fluctuating outflows from Libby Dam create areas along the river shoreline that may
experience periodic inundation and dewatering. This area is called the varial zone and is
dependent on local river channel configuration and the schedule of dam releases. Since
the late 1990s, Libby Dam operations have curtailed rapid flow fluctuations associated
with daily power peaking (called load following) and have committed to summer and
winter ramping rates intended to allow mobile invertebrates to move towards the channel
and avoid desiccation as flows drop.

Downstream of Bonners Ferry, off-channel areas are very limited. The most notable side
channel habitat occurs along the left bank (looking downstream) at Shorty’s Island in the
vicinity of RM 143.

Mean density of aquatic insects, an important food for fish, at sample sites above and
below the dam in 2000-2001 was 914 organisms per square meter, low compared to other
oligotrophic rivers in the Pacific Northwest (Holderman and Hardy 2004).

Between Libby Dam and Bonners Ferry, Idaho, Hauer and Stanford (1997) found
chironomid larvae to be the most abundant aquatic insects in the Kootenai River. Other
notable zoobenthos (Hauer and Stanford 1997) included mayflies; stoneflies, caddisflies,
and abundant blackfly larvae. Oligochaetes (aquatic worms) and snails occur frequently
in benthic samples, although snail distribution is patchy (Hauer and Stanford 1997).
Compared to a similar study completed in 1979 through 1982 (Perry and Huston 1983,
Hauer and Stanford 1997) found that abundance of caddisflies, blackfly larvae, and
mayflies had decreased substantially. While stonefly abundance remained similar to the
earlier work, diversity and density of stonefly populations in the Kootenai River
remained low relative to the Flathead and Fisher Rivers (Hauer and Stanford 1997).
Zoobenthos changes since implementation of more gradual ramping rates have not been
studied.

Kootenay Lake to the Confluence with the Columbia River

The fish community in Kootenay Lake is similar to that in Lake Koocanusa, with the
notable addition of white sturgeon in Kootenay Lake. Prominent zooplankton in
Kootenay Lake include copepods, cladocerans, and the introduced freshwater shrimp
Mysis relicta.

Kootenay Lake habitat is typical of a nutrient-poor lake environment. Lake level
fluctuations due to natural runoff patterns and water management at Corra Linn Dam
influence riparian vegetation, but the riparian zone of the lake is well-vegetated and
largely undeveloped. Seasonal fluctuations of Kootenay Lake are much less pronounced
than those in Lake Koocanusa. A fertilization program in recent years has enhanced
overall lake productivity (Wright et al. 2002).
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3.2.5 Sensitive, Threatened, and Endangered Species

To better cover how the action would affect pertinent species throughout their range
within the project area, the following discussion of sensitive, threatened, and endangered
species is arranged by species, not by geographic region.

Within the basin, the Kootenai River white sturgeon is listed as endangered, and
Columbia River bull trout, and bald eagle are listed as threatened under the ESA.
Federally listed endangered and threatened species occurring in the Kootenai River basin
are shown in Table 3-5.

Table 3-5. Federally Listed Threatened and Endangered Species in the
Kootenai River Basin

Name Status Date Listed
White sturgeon Acipenser transmontanus Endangered | 1994
Columbia River bull trout Salvelinus confluentus Threatened | 1998
Bald eagle Haliaeetus leucocephalus Threatened | 1995
Grizzly bear Ursus arctos horribilis Threatened | 1975
Gray wolf Canis lupus Threatened | 1967
Woodland caribou Rangifer tarandus caribou Endangered | 1983
Canada lynx Lynx canadensis Threatened | 2000

White Sturgeon

The Kootenai River population of white sturgeon (Acipenser transmontanus) was
federally listed as endangered under the ESA in September 1994 (USFWS 1994). In
1999, the USFWS and the Kootenai River White Sturgeon Recovery Team released the
final recovery plan for the Kootenai River white sturgeon (USFWS 1999). Kootenai
River white sturgeon occur in the river downstream from Kootenai Falls and in Kootenay
Lake. No white sturgeon are known to occur upstream from the falls. In 2001, the
Kootenai River from RM 141.4 (just downstream from Shorty’s Island) to RM 152.6
(just upstream from the Highway 95 bridge) was designated as critical habitat for
Kootenai River white sturgeon (USFWS 2001). On February 8, 2006, the USFWS
published an interim rule to designate additional critical habitat for sturgeon, extending
the existing critical habitat 6.9 miles from the highway bridge upstream into the braided
reach (USFWS 2006). The new critical habitat rule became effective March 10, 2006.

In the spring, white sturgeon migrate upstream from Kootenay Lake to the spawning
reach located between Bonners Ferry and Shorty’s Island. Once there, spawning white
sturgeon release eggs which sink and adhere to bottom substrates (clean gravel or cobble
with interstices appears to be the ideal substrate) where they remain until hatching. The
sac fry depend on gravel substrates for cover until the yolk sac is absorbed, at which time
they enter the water column in search of food.

82 Upper Columbia Alternative Flood Control and Fish Operations Final EIS



Sensitive, Threatened, and Endangered Species 3.2.5

The lack of recruitment of young fish to the adult population is a primary reason for the
protection of white sturgeon in the Kootenai River. Since Libby Dam was finished in
1973, sturgeon have produced substantial numbers of offspring only once--in 1974. In
the 2006 Biological Opinion, the USFWS described habitat attributes that are based on

the best available scientific information regarding what is necessary to adequately
provide for successful Kootenai sturgeon spawning, and natural in-river reproduction
(Table 3-6). Habitat attributes that are believed to be related to white sturgeon
recruitment and could be affected by Libby Dam operations include flow timing and
duration, velocity, temperature fluctuation, depth at spawning sites, substrate, and
minimum frequency of occurrence. Pursuant to the 2006 USFWS Biological Opinion,
these specific attributes may be altered or adjusted through coordination with the

USFWS.

Table 3-6.

Habitat Attributes Currently Believed to be Necessary for Successful

White Sturgeon Spawning and Natural Reproduction in the Kootenai River (from

USFWS 2006b).

Habitat Attribute

Measure

Objective

Area: RM 141.4 to RM
159.7

Timing of
Augmentation Flows

May into July (triggered by sturgeon
spawning condition), in all years except for
Tier 1.

Provide conditions for normal
migration and spawning behavior.

Duration of Peak
Augmentation Flows
for Adult Migration
and Spawning

Maximize peak augmentation flows with
available water for as many days as
possible, up to 14 days during the peak of
the spawning period with pulses, in all years
except for Tier 1 (pulses refer to slight
reductions in flow during this 2 week period
to initiate sturgeon spawning).

Through in-season management,
provide peak augmentation flows
that lead to a biological benefit for
sturgeon to maximize migration
and spawning behavior via a
normalized hydrograph.

Duration of Post-peak
Augmentation Flows
for Incubation and
Rearing

Maximize post-peak augmentation flows with
available water for as many days as
possible, up to 21 days, in all years except
for Tier 1.

Through in-season management,
provide post-peak augmentation
flows that lead to a biological
benefit for sturgeon to maximize
embryo/free embryo incubation
and rearing via descending limb of
a normalized hydrograph.

Minimum Flow

3.3 ft/s and greater in approximately 60% of

Provide conditions for spawning

Velocity the area of rocky substrate in the area of RM | and embryo/free embryo
152 to RM 157 during post-peak incubation and rearing.
augmentation flows.
Temperature Optimize temperature releases at Libby Dam | Provide conditions for normal
Fluctuation to maintain 50 degrees F with no more than migration and spawning behavior

a 3.6 degree F drop.

via a normalized thermograph.

Upper Columbia Alternative Flood Control and Fish Operations Final EIS

83




Affected Environment

Habitat Attribute

Measure

Objective

Depth at Spawning
Sites

Intermittent depths of 16.5 to 23 ft or greater
in 60% of the area of rocky substrate from
RM 152 to RM 157 during peak
augmentation flows.

Provide conditions for normal
migration and spawning behavior.

Substrate
Extent/Spawning
Structures

Approximately 5 miles of continuous rocky
substrate; create conditions/features that
improve the likelihood of recruitment
success.

Provide habitat for embryo/free
embryo incubation and rearing.

Minimum Frequency
of Occurrence

To facilitate meeting the attributes via:
powerhouse plus 10 kcfs flow test: the flow
test will occur 3 or more times during the
next 10 years; 3 times within the next 4
years if conditions allow, and other options
are not available to meet this measure.
Habitat improvement projects and other
options: through adaptive management, as
noted in RPA Action 6, implement the habitat
projects and other available options no later
than 2010 and continuing through the term of
the proposed action.

Maximize the probability that
habitat attributes necessary for
successful in-river sturgeon
spawning and recruitment will be
provided multiple times during the
term of the proposed action.

The Corps has been augmenting flows from Libby since the early 1990s and available
data indicate that sturgeon spawning has occurred on an almost annual basis, however,
successful recruitment to at least age 1 has not occurred.?* Characteristics of flow are
likely important factors in creating the necessary river conditions for successful sturgeon
spawning and recruitment. Since the 2000 USFWS FCRPS Biological Opinion,
biologists, including members of the KRWSRT, have reached general consensus that
flow augmentation alone is not sufficient to address the biological requirements of the
sturgeon. Successful sturgeon recruitment is likely the result of the coincidence of a
number of biological and physical variables or ecosystem factors, during critical periods.
The 2006 USFWS Biological Opinion (USFWS 2006b) addresses these issues in more
detail, and leaves the mechanism for attaining of these habitat attributes to the action

agencies.

In 2000, the Idaho Department of Fish and Game (IDFG) estimated that that there were
about 760 adult sturgeon remaining in the Kootenai River population (Paragamian et al.
2005). This is down from an estimated 5,000 to 6,000 adults in the early 1980s. These
adults are now being lost to natural causes at the rate of 9 percent per year, leading to a
2005 population estimate of fewer than 500 adults (Paragamian et al. 2005). Based on

2 Successful recruitment is defined in the Kootenai River White Sturgeon Recovery Plan (Duke et al.
1999) as natural production in at least 3 different years within a 10-year period. To be successful, the
natural production must include at least 20 juveniles from each year class when sampled at more than 1
year of age. These criteria apply to downlisting from endangered to threatened status; criteria have not
been developed for removing sturgeon from the threatened species list.
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recently revised aging information, females are not expected to reach sexual maturity
until approximately age 30. Thus, there is increasing urgency in restoring the spawning
and incubation habitat to again allow the sturgeon to recruit naturally and to begin
rebuilding a healthy population structure.

The Kootenai Tribe of Idaho has conducted aquaculture of Kootenai River white sturgeon
since 1990, with a dedicated conservation aquaculture program in operation since 1993.
Even if successful wild recruitment occurred immediately, the progeny of fish spawned
under a conservation aquaculture program would comprise the great majority of the next
generation of sturgeon in the Kootenai River. A hatchery located at Bonners Ferry
released over 20,000 fish aged 1 to 4 between 1992 and 2002. Most releases were 2-
year-old juveniles, but the hatchery has also provided larvae and embryos for release to
address specific monitoring objectives. The releases are thought of as a “safety net” to
maintain the population until wild spawning results in significant and consistent
recruitment. With current levels of hatchery production, the population is projected to
stabilize at about 3,000 adults (Paragamian et al. 2005).

The USFWS 2006 FCRPS Biological Opinion RPA recommends continued
implementation of VARQ FC to improve the probability of storing water in Lake
Koocanusa for releases to achieve the habitat attributes described in Table 3-6. Studies
are ongoing to quantify benefits of spring flow enhancement on sturgeon spawning and
recruitment. To date, annual monitoring by researchers has observed sturgeon eggs from
spawning events, but has not found meaningful correlation between the sturgeon flow
augmentation that has been provided since 1992 and substantial recruitment of juvenile
sturgeon (e.g., the observed eggs are not producing larvae that survive).

In addition to the altered hydrograph due to Libby Dam operations, a variety of other
ecosystem factors may affect the recovery of the sturgeon. For example, there have been
numerous environmental changes in the Kootenai River that likely affect sturgeon
recruitment, and the aquatic ecosystem as a whole. These changes are due in part to the
construction of Libby Dam, levee construction, and floodplain development and include
river level fluctuations, floodplain alterations, water pollution, depleted nutrient levels,
predation, and sediment contamination. Changes in channel form since dam construction
are minimal, but the rate of channel shifting is likely lower than under pre-dam
conditions due to reduced sediment supply and stream power (Tetra Tech 2004). Refer to
the recent designation of critical habitat for sturgeon (USFWS 2006a) and the 2006
USFWS Biological Opinion on Libby Dam Operations (USFWS 2006b) for more details
on other factors affecting sturgeon.

Bull Trout

Columbia River bull trout (Salvelinus confluentus) was federally listed by the USFWS as
threatened on June 10, 1998 (USFWS 1998). Bull trout populations are composed of a
migratory component that migrates within the Columbia River system and its large
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tributaries (fluvial), a component that migrates between river and lake habitats
(adfluvial), and a resident, nonmigratory component (Goetz 1989).

Lake Koocanusa’s subpopulation represents one of the strongholds of the Columbia
River Distinct Population Segment (DPS) (USFWS 2000; BPA et al. 1999). Libby Dam
now isolates this bull trout subpopulation from the Kootenai River subpopulation
downstream, but downstream passage through the turbines occurs as indicated by fish
that migrated from the Wigwam River in British Columbia to O’Brien Creek below
Kootenai Falls (Hoffman et al. 2002). Based on the robust status of the Lake Koocanusa
subpopulation, entrainment by the dam does not appear to regulate bull trout numbers
above the dam. The migratory adfluvial form of bull trout utilizes the reservoir as year-
round habitat as subadults and adults. The only known spawning and rearing area above
the dam in the United States is located in the Grave Creek drainage. In British Columbia,
spawning by migratory bull trout also occurs in the Wigwam River, White River, Bull
River, St. Mary, and Lussier river drainages, and Skookumchuck, Gold, Kikomun, and
Findlay Creeks (NPPC 2004a). Redd counts in the Wigwam River and Grave Creek have
steadily increased since 1994. In 2004, the state of Montana, via section 4(d) of the
Endangered Species Act, instated a limited harvest of bull trout in Lake Koocanusa
(MFWP 2004).

The Kootenay River upstream from Lake Koocanusa in British Columbia also likely
supports migratory bull trout. Critical habitat for bull trout, which was designated in
September, 2005, includes some tributaries of the river and lake, but does not include any
portion of Lake Koocanusa or the mainstem Kootenai River.

The bull trout subpopulation below Libby Dam appears to number a few hundred adults
and is considered to utilize a fluvial life history. Downstream from Libby Dam, bull trout
utilize the mainstem river as subadults and adults. Libby Dam is a barrier to upstream
bull trout migration. Although tracking studies have confirmed movement of one bull
trout upstream over Kootenai Falls (Hoffman et al. 2002), the falls also presents a
substantial barrier to upstream migration for bull trout and other resident fish species.
Quartz, Pipe, and Libby Creek drainages are the most important spawning tributaries
between the dam and Kootenai Falls (NPPC 2004). Downstream from Kootenai Falls,
O’Brien Creek is considered the best spawning tributary (NPPC 2004).

Since dam construction, reduction of seasonal peak flows may have contributed to delta
formation at the mouths of some tributaries in Montana and Idaho. These depositional
areas may eventually impede upstream movement of bull trout spawners during low
flows. Migrant bull trout may be especially sensitive because their fall spawning run
coincides with low tributary flows and reduced water depths. A delta at the mouth of
Quartz Creek is of particular concern because of that stream’s importance to migratory
bull trout reproduction (NPPC 2004).
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Minimum flows for bull trout below Libby Dam were established in the 2000 USFWS
Biological Opinion and carried forward in the 2006 USFWS Biological Opinion. The
intent of establishing a minimum flow above the base flow for each dam was to provide
additional habitat for the species during the productive summer months. The specific
flows (6, 7, 8, or 9 kcfs) correspond to certain tiered volumes for sturgeon at Libby, and
are based on water availability and the intent of maintaining wetted perimeter in the
Kootenai River.

Bald Eagle

Bald eagle (Haliaeetus leucocephalus) were reclassified as threatened under the ESA in
the lower 48 States on July 12, 1995 (USFWS 1995), and were proposed for removal
from the ESA list of endangered and threatened species on July 6, 1999 (USFWS 1999).
In general, bald eagle numbers along the Kootenai River are stable or on the rise.
Migratory and wintering bald eagles occur in the vicinity of Libby Dam and Lake
Koocanusa primarily in late fall to early spring (BPA et al. 1995). Recent estimates
count 17 bald eagle nesting territories along the Kootenai River corridor and its
tributaries in Montana (USFS 2002). Bald eagles are common along the Kootenai River
corridor throughout the year and likely exceed the Pacific Bald Eagle Recovery Plan
target of three eagle nesting territories above and below Libby Dam (USFWS 1986).

Other Federally-Listed Threatened and Endangered Species

Other threatened or endangered wildlife species that may occur in the Kootenai River
Basin include the grizzly bear, gray wolf, woodland caribou, and Canada lynx. Effects of
operation of the Federal Columbia River Power System on these species have been
addressed in consultations pursuant to Section 7 of the ESA. Generally, these species are
not present in, nor directly dependent on, aquatic habitat that may be altered by the
alternatives evaluated, and therefore are considered not likely to be adversely affected.

Other Sensitive Species or Species of Concern

Kootenai River burbot is listed as endangered by the state of Idaho. Redband trout and
westslope cutthroat trout are listed as rare/imperiled in Idaho and species of concern in
Montana. The northern leopard frog is a species of special concern in Idaho and red-
listed® in British Columbia. The South Arm of Kootenay Lake kokanee salmon
population is critically depressed and may be functionally extirpated.

% Red-listed species are extirpated, have been legally designated as Endangered or Threatened under the
British Columbia Wildlife Act, or are candidates for such designation.
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Lower Kootenai River Burbot

There is a remnant population of burbot that lives in Kootenay Lake and migrates up the
Kootenai River to spawn in Idaho. While burbot in Montana are relatively common?,
the burbot numbers in Kootenay Lake and the lower Kootenai River in Idaho have
experienced a steep decline over recent decades. Fewer than 300 adults have been
captured in monitoring efforts that began in 1993. Burbot are designated as endangered
by the state of Idaho and red-listed in British Columbia.

Burbot harvest in both nations has been substantially restricted. However, burbot have
not recovered as expected of an animal with such remarkable fecundity. Poor habitat
conditions may play a role in continuation of the burbot’s depressed status.

Studies indicate that burbot in this population are either not capable of sustained
migration against even moderate currents, or their migrations are deterred behaviorally by
moderate flows. In nine years of monitoring, burbot reached the Bonners Ferry spawning
reach only during the drought of 2000/2001 when December and January flows in the
Kootenai River below Bonners Ferry were unusually low and frequently in the 6 to 8 kcfs
range. Historically during this time period, unregulated flows were typically in the 4 to 6
kcfs range, but since the commencement of operation of Libby Dam, flows typically
range from 16 to 18 kcfs. Based on monitoring results, high flows during the winter
migration and spawning period may adversely affect spawning success of burbot.

The winter high flows are also associated with an increase in winter water temperatures
from near 2° F (1° C) to 8° F (4° C). These higher water temperatures may inhibit burbot
spawning since burbot appear to prefer colder waters during spawning season and have
been observed spawning under the ice.

There is an ongoing broad-based effort to conserve this population of burbot through an
international candidate conservation agreement. Responding to a petition by American
Wildlands and the Idaho Conservation League, the USFWS conducted a status review to
determine if lower Kootenai burbot was warranted for listing as threatened or endangered
and found that listing is not warranted because lower Kootenai burbot does not represent
a distinct population segment and is therefore not a listable unit (USFWS 2003b).
Together with the Idaho Department of Fish and Game, the Kootenai Tribe of Idaho
(KTOI), and other stakeholders in the basin, the Corps has signed a Memorandum of
Understanding to establish processes to coordinate burbot conservation activities, which
may include, when possible, utilizing existing operational flexibility at Libby Dam to
decrease dam releases during the burbot migration and spawning period.

%6 Genetic analyses indicate that burbot from the lower Kootenai River are genetically distinct from burbot
in Montana (NPPC 2001b).
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South Arm Kootenay Lake Kokanee Salmon

Native kokanee salmon from the South Arm of Kootenay Lake that historically spawned
in lIdaho tributaries have experienced dramatic declines over the last several decades
(NPPC 2004, Ashley and Thompson 1993, Partridge 1983). Runs that numbered in the
thousands of fish as recently as the early 1980s may now be functionally extinct (Anders
1993). Observations since 1996 in several Idaho tributaries found few kokanee returns to
Long Canyon and Boundary Creeks, and no spawners in Trout, Smith, and Parker Creeks
(NPPC 2004). Kokanee stocks in the North and West Arms of Kootenay Lake also
experienced population declines in the late twentieth century. Fertilization experiments
since the early 1990s have coincided with increases in numbers and condition of
spawning kokanee utilizing North Arm tributaries (Anders 1993) but South Arm kokanee
remain very rare.

Reasons for the decline of kokanee in the South Arm of Kootenay Lake are unknown.
The positive relationship between fertilization in the North Arm and increased
escapement of North Arm kokanee indicates that reduced nutrient inputs may play a role
in the status of kokanee in the South Arm. Starting in 2005, the Kootenai Tribe of Idaho,
IDFG, and BPA propose to add liquid nitrogen and phosphorus to the Kootenai River
from late June through September, which may improve lake productivity and kokanee
numbers (BPA 2005).

Columbia River Redband Trout

NPPC (2004) provides detailed information on redband trout (O. mykiss gairdneri) a
subspecies of rainbow trout (O. mykiss) in the Kootenai River basin. Redband trout
currently occur throughout the Kootenai River basin, with genetically pure stocks in
several tributaries. In the Kootenai mainstem, stocks have mixed with introduced
hatchery rainbow trout. Studies have shown that stocks include resident, adfluvial, and
fluvial life history forms. Although their historical range did not likely extend upstream
of the approximate location of Libby Dam (Hensler et al. 1996), redband trout are
currently present in Lake Koocanusa and annually stocked from Murray Springs State
Fish Hatchery. Columbia River redband trout generally spawn between March and June.

This species is classified as of special concern by all states in its historic range, as well as
by USFWS and AFS (Muhlfeld 2005). Causes of decline include habitat loss and
fragmentation, range restriction, overharvest, and hybridization and competition with
non-native species (Williams et al. 1989; Behnke 1992; Lee et al. 1997; Perkinson 1993;
Muhlfeld 1999).

Detailed status and life history of the Columbia River redband trout in Montana is found
in Muhlfeld (2005).
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To the extent that dam operation affects their food resources in Lake Koocanusa or the
Kootenai River, redband trout may be affected.

Westslope Cutthroat Trout

NPPC (2004) provides detailed information on westslope cutthroat trout (Oncorhynchus
clarki lewisi) a subspecies of cutthroat trout in the Kootenai River basin. Westslope
cutthroat trout are widespread throughout the Kootenai River basin. Resident, adfluvial,
and fluvial life history forms occur in the basin. Genetically pure stocks exist in several
tributaries, notably in the headwaters of Lake Koocanusa. Downstream from Kootenai
Falls, westslope cutthroat trout were likely never common in the mainstem or tributaries
downstream of migration barriers due to the presence of native redband trout.

Libby Dam may have impacted westslope cutthroat to the extent that flow fluctuations or
low nutrient levels have impacted aquatic insects in the Kootenai River. Westslope
cutthroat have likely been affected by other factors such as habitat modifications.
Westslope cutthroat are no longer stocked in Lake Koocanusa as part of the hatchery
mitigation program for impoundment by Libby Dam, but would be subject to effects on
invertebrates from reservoir fluctuations there.

Detailed status and life history of the westslope cutthroat trout are found in Gardner
(2005).

Northern Leopard Frog

The northern leopard frog (Rana pipiens), southern mountain population is protected
under the Canadian Species at Risk Act. Historically, the northern leopard frog has had a
limited distribution in British Columbia. It also occurs in northern Idaho. It may have
occurred near the headwaters of the Kootenay and Columbia River valleys and also in the
vicinity of Creston, British Columbia at the southern end of Kootenay Lake
(Environment Canada 2004). A population was known at Osoyoos and the species was
introduced onto Vancouver Island (Environment Canada 2004). However, in the last 30
years, the species has declined dramatically in the Province and has been found, in very
low numbers, only at the Creston Valley Wildlife Management Area, in the southern part
of its historic range in British Columbia (Environment Canada 2004). A survey in 2000
found 16 egg masses, indicating that the breeding population is very small (Environment
Canada 2004). Northern leopard frogs typically breed in shallow, temporary ponds
located in an open area and lacking fish (Environment Canada 2004). In the summer,
frogs are found in a variety of habitats, but preferred habitat appears to be in vegetation
between 6 and 12 inches tall (Environment Canada 2004). Well-oxygenated water bodies
that do not freeze solid are preferred for overwintering (Environment Canada 2004).

In British Columbia, the alteration of waterways and the introduction of game fish are
thought to have contributed to the decline of the frog (Environment Canada 2004).
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Disease, the use of pesticides, and possibly increased ultraviolet radiation due to the
thinning of the ozone layer are also causes of concern to the species (Environment
Canada 2004).

Detailed status and life history on the northern leopard frog may be found at MFWP
(2005) and BCMWLAP (2005).

3.2.6  Wildlife

Wildlife in the Kootenai River basin and, in particular, the riparian habitats of the
Kootenai River comprises a variety of species (IBIS 2005). Those species associated
with riparian habitats, the primary habitat affected by this project, include amphibians,
birds, reptiles, and mammals. Appendix N provides a detailed list of wildlife species
found in the Kootenai River basin.

The existing riparian wildlife habitat is a direct result of decades of controlled flows and
land use practices that rely on levees and dikes to control flooding. As a result of these
practices, the riparian habitat is fragmented laterally along portions of the river margin
and wildlife corridors to upland habitats have also been fragmented. Wildlife species that
are closely associated with these riparian habitats have likely been displaced over time, or
seen their numbers decrease because of dwindling habitat.

To highlight the importance of an aquatic system for terrestrial species, Figure 3-5 shows
that the more complex a habitat is, the greater number of terrestrial species will exist
(IBIS 2005).

Those areas along the Kootenai River with the greatest level of habitat complexity, including
the areas just below Libby Dam and in the braided section upstream of Bonners Ferry, are the
areas with the greatest wildlife diversity outside of the Kootenai National Wildlife Refuge
and Creston Valley Wildlife Management Area. In the areas where minimal riparian habitat
exists and/or areas where land use practices preclude complex habitats from forming, one
would expect to find less wildlife diversity and abundance occurs.

Figure 3-6 shows the number of breeding wildlife species associated with a particular
habitat’s structure condition. It has been suggested that the riparian habitats along the
Kootenai River between Libby Dam and Creston Wildlife Management Area are lacking
early and mid-seral stage trees and, where found are primarily single-story, large
cottonwoods stands (Marotz 2005). Figure 3-6 suggests that greatest diversity of
breeding wildlife species in the Kootenai River basin would likely stem from two types
of structural conditions: mid to large tree multi-story moderately closed and grass/forb, to
small tree multi-story open. Because these two conditions are lacking in the basin, fewer
wildlife species are expected to occur.
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Influences on wildlife distribution and use of the basin include land use and forestry
practices, transportation corridors, recreation use and natural disturbances. Between Lake
Koocanusa and Kootenay Lake, wildlife diversity and abundance are dependent upon the
amount and quality of available riparian habitat, which is affected by Libby Dam operations.
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Figure 3-5. The number of species associated with a particular aquatic attribute or
grouping of attributes likely to be found in the Kootenai River Basin (IBIS 2005).

3.2.7 Vegetation
Lake Koocanusa

Mixed conifer forests composed mostly of ponderosa pine (Pinus ponderosa), Douglas fir
(Pseudotsuga menziesii), western larch (Larix occidentalis), and spruce (Picea spp.) surround
Lake Koocanusa (BPA et al. 1995). The eastern shore of the lake has one of the largest
blocks of grassland habitat in the basin, but other grassland areas are scattered throughout the
basin (NPPC 2004). Due to fluctuating water levels, Lake Koocanusa lacks well established
riparian zones and backwater areas. As with other portions of the basin, alpine and high
meadow areas occur at higher elevations in surrounding mountain ranges.
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Figure 3-6. Number of breeding focal species likely to be found within a particular

structural condition in the Kootenai River Basin (IBIS 2005).

Libby Dam to Kootenay Lake near Creston, BC

Upland forests downstream of Libby Dam are similar to those around Lake Koocanusa.
The riparian zones along the Kootenai River between Libby Dam and Bonners Ferry,
Idaho, can be characterized as deciduous shrub and deciduous tree communities with
black cottonwood (Populus trichocarpa), quaking aspen (Populus tremuloides), and red
alder (Alnus rubra). Downstream from Bonners Ferry, the deciduous riparian community
has been largely eliminated by diking and agricultural activities. Most of the valley
between Bonners Ferry and Kootenay Lake has been converted to row crops, pastureland,

orchards, and other agricultural cover types.

Sporadic wetland areas occur along the river in Montana and Idaho upstream from the
Moyie River confluence. From there, the valley opens into the Kootenai Flats area,
where National Wetland Inventory maps show 1,373 acres of inland marsh, swamp, or
wet meadow (palustrine) wetlands and 2,500 acres of riverine wetlands along the river,
including 800 acres of wetland that have been rehabilitated on the Kootenai National
Wildlife Refuge (NPPC 2004; note that the refuge wetlands are separated from the
Kootenai River by levees). Near Kootenay Lake, areas adjacent to the river include
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broad expanses of natural and managed wetland habitats, including the 17,000-acre
Creston Valley Wildlife Management Area. Wetland habitats in the Creston area are
primarily palustrine emergent and scrub-shrub systems. The Creston Valley Wildlife
Management Area includes wetlands of international importance listed under the Ramsar
Convention of 1971.

Kootenay Lake to the Confluence with Columbia River

Vegetation communities around Kootenay Lake are adapted to wetter conditions than
those surrounding Lake Koocanusa, with mixed conifers composed of primarily western
red cedar (Thuja plicata) and western hemlock (Tsuga heterophylla), Douglas fir, and
lodgepole pine (Pinus contorta) (Mackinnon et al. 1992).

Unlike Lake Koocanusa, Kootenay Lake riparian areas are extensive. Except for the
vicinity of cities and towns such as Nelson, Kaslo, Crawford Bay, and Balfour, the
shoreline of Kootenay Lake is generally undeveloped with characteristic riparian areas of
willows (Salix spp.), dogwood (Cornus stolonifera), and birch (Betula papyrifera)
communities (Wetlands International 2002) that transition into conifer forests. Tributaries
entering the lake provide deltas with broad areas of willow-dominated riparian areas (a
good example is the Kokanee Creek delta in Kokanee Creek Provincial Park) that provide
habitat for a wide variety of birds and wildlife. Typical annual lake level fluctuations of
approximately 10 feet influence shoreline characteristics but do not preclude establishment
and function of riparian areas. Prominent palustrine and lacustrine wetland areas occur at
the mouths of the Kootenay and Duncan Rivers and in the vicinity of Crawford Bay.

3.2.8 Recreation

Lake Koocanusa

Lake Koocanusa is an important regional recreational resource on both sides of the
United States/Canadian Border. The lake is relatively undeveloped compared to nearby
large lakes, with less transportation access and fewer recreational facilities. This is due,
in part, to the large seasonal fluctuation in pool elevation that accompanies operation of
Libby Dam, which can result in a 160-foot fluctuation in water surface elevations through
the year (BPA et al. 1995). Two provincial parks and two recreational areas are located
along the lake in British Columbia.

A variety of developed and less well developed recreational sites are located on both
sides of the United States/Canadian border along Lake Koocanusa. Recreational
activities at these sites include fishing, boating, camping, and swimming. Several
businesses on Lake Koocanusa rent houseboats.

Fishing on Lake Koocanusa is reported to be the primary activity at the lake, with 45
percent of visitors reporting that fishing or related activities were the main reason for
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visiting (BPA et al. 1995). Most fishing on the lake requires the use of a boat and most
boating on the lake is associated with fishing (Shapiro 1985). The lake is available for
fishing year round, including summer angling for game fish and winter ice-fishing.
Game fish present include cutthroat trout, bull trout, rainbow trout, kokanee, mountain
whitefish, and burbot (BC Adventure 2004).

There are 13 boat launches on the United States side of the lake, managed by the US
Forest Service and the Corps, and five improved boat launches on the Canadian side of
the border, managed by the BC Provincial Parks and private owners. Additionally, there
are two private campground/marinas on the United States side of the lake. Moorage
slips, rental cabins, a care and convenience store, rental boats, and service shop are all
available. In Canada, a commercial campground, boat launch, marina and store are
located on the west shore of the reservoir, opposite Kikomun Creek. Table 3-7 lists the
minimum lake elevation for boat ramp operations on Lake Koocanusa.

Table 3-7. Lake Koocanusa Minimum Usable Boat Ramp Elevations

Minimum Usable Boat Minimum Usable Boat Ramp
Boat Ramp Ramp Elevation (feet) Elevation (feet below full pool)
U.S. Ramps
Tobacco River 2449 10
Gateway Boat Camp 2445 14
Warland Flats 2444 15
Tobacco Plains 2433 26
Koocanusa Lake
Campsite and Resort 2420 39
Mariner's Haven 2420 39
McGillivray 2385 74
Rocky Gorge 2370 89
Rexford Bench
Complex 2341 118
Lake Koocanusa
Resort and Marina 2334 125
Peck Guich 2310 149
Souse Gulch 2310 149
Barron Creek 2282 177
Canadian Ramps
Englishman Creek 2458 1
Newgate Sandy
Shores Resort 2439 20
Koocanusa Marina 2430 29
Golden Ears (Gold
Creek Bay) 2427 32
Kikomun Creek
Provincial Park 2396 63

Lake Koocanusa Full Pool Elevation (ft): 2459

Swimming and picnicking are popular activities on Lake Koocanusa, each accounting for
25 percent of recreation participation at the lake (BPA et al. 1995).

Upper Columbia Alternative Flood Control and Fish Operations Final EIS 95



Affected Environment

Camping along Lake Koocanusa is a popular activity that accompanies many boating,
fishing, swimming and picnicking activities. The Corps and USFS operate and maintain
eleven campgrounds on the United States side of the lake. There are six camping areas
on the Canadian side of the lake, managed by BC Provincial Parks and private
owner/operators.

The Libby Dam visitor center affords tourists a view of the lake. Several highways in the
area are identified as scenic drives. State Highway 37 is a scenic byway following the
Kootenai River along Lake Koocanusa.

Approximately half of Lake Koocanusa recreational visitors are from Montana; out-of-
state visitors tend to come from Washington, British Columbia, and Alberta. The peak
recreation season is from June through August (BPA et al. 1995). Over the last 10 years
visitation at these facilities increased to an average of 50,915 visitor days per year (D.
Wernham, pers. comm. Dec 2004). Visitation for the entire Kootenai National Forest in
2002 was estimated at 1.1 million total visitors (USFS 2003). The most recent
consolidated estimate of visitor days for water related recreation activities at Libby Dam
and Lake Koocanusa was 175,400 visitor days per year (calculated from 1987-1993)
(BPA 1995 et al. Appendix J).

Libby Dam to Kootenay Lake near Creston, BC

Recreational opportunities along the river are primarily fishing, boating, camping,
sightseeing, and wildlife viewing.

Downstream from Libby Dam, boating opportunities on the Kootenai River are mostly
related to float boating for fishing. The Kootenai is a big river and fly fishing from a boat
is a popular method of fishing the river. Between Libby Dam and Kootenay Lake, there
are a total of eight improved boat ramps and several unimproved boat ramp and fishing
access points. Kayaking and rafting are popular activities at Kootenai Falls and
downstream between the Yaak River confluence and the Highway 2 bridge in Bonners
Ferry (BSF 2004).

Sport fishing opportunities primarily focus on rainbow and cutthroat trout. Local guide
services, outfitters, and gear shops are a growing part of the recreational economy (BPA
et al. 1995). In 2004, there were more than five river outfitting services listed in Libby
and Troy, Montana. Some wadeable areas exist at certain times of the year (BSF 2004).
This reach of the river is a blue-ribbon rainbow trout fishery and is a popular draw for
anglers. Westslope cutthroat, whitefish, and the occasional brown trout are found in this
reach. Fishing for white sturgeon, bull trout, and burbot is prohibited.

There are four maintained campgrounds located along the river from Libby Dam,
downstream to the Canadian border.
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The estimated number of visitor days for the three Corps facilities on the Kootenai River

averaged 6,786 visitor days per year from 1988-1994. Over the last 10 years visitation at
these facilities increased to an average of 13,121 visitor days per year (D. Wernham, pers.
comm. Dec 2004).

Kootenay Lake

Kootenay Lake provides several river and lake-related recreational opportunities. Many
recreational activities take place at Kootenay Lake, including boating, fishing, swimming,
camping, and sightseeing. Several privately-operated resorts and marinas also exist along
the lake, primarily in the vicinities of Nelson, Balfour, Kaslo, and the eastern shore south
of Kootenay Bay. Several marine parks, accessible only by boat, are located on the south
arm of the lake.

Boating activity includes houseboating, sailing, kayaking, cruising, sightseeing and
fishing. Boating related services include charter services, rentals, and boat access to the
lake. In addition, there are several smaller improved boat ramp access points and
campground areas along the shoreline of the lake. Overall, there are eleven recreational
facilities on Kootenay Lake that provide boat access, docking, and fueling for
recreational boaters. Downstream from the lake, there are several reaches of river and
rapids for kayaking. Brilliant Dam operators manage flows in coordination with the
boating community (TekCominco 2001).

At Kootenay Lake, fishing takes place for Gerrard rainbow trout, Yellowstone cutthroat
trout, kokanee, Dolly Varden, bull trout, and largemouth bass. Duck Lake, a managed
impoundment near the south end of Kootenay Lake in the Creston Valley Wildlife
Management Area, provides boating and fishing opportunities unique to the area with its
sheltered waters and fishery for bass and other warmwater fish species.

Swimming is common at several of the campsites, resorts, marinas, beaches, and pocket
beaches along the shoreline of the lake.

The lake has twelve campgrounds and resorts owned and operated by BC Provincial Parks or
private operators. From 1996 to 2001, annual average park visits for the BC Parks, Kootenay
District was slightly less than 2.0 million visitors per year. Camping and day use numbers
continue to increase and boating use has increased substantially in the area (CRN 2004).
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3.2.9 Environmental Health
Lake Koocanusa
Air Quality

Air quality in the Kootenai River basin is generally good, with exceptions. For example,
airborne dust from the drawdown zone of Lake Koocanusa is an issue in the
Eureka/Rexford area along the lake (David Evans and Associates 1996). On two
occasions during a 25-month monitoring period in the mid-1990s at Eureka, dust
concentrations exceeded the Environmental Protection Agency (EPA) 24-hour maximum
standard concentration for particulates (PM10 or particulates with a diameter of 10
millimeters (mm) or less) of 150 micrograms per cubic meter (ug/ m®), Both events were
attributed to highway construction. EPA has no 1-hour PM10 standard, but short term
events that were likely associated with dust from the exposed lake bed resulted in
maximum 1-hour PM10 concentrations between 497 and 1,567 pg/m>. Wind speeds
required to initiate a dust event appear to be in the range of about 15-20 miles per hour,
although average wind speeds during an event may be much lower (less than 10 miles per
hour). Observed events were associated with dry periods and steady winds often from
the southeast to northwest. Lake elevations during recorded major and minor events were
2404 feet or lower. All of the events observed by David Evans and Associates (1996)
were during the January-May time frame.

Libby Dam to Kootenay Lake near Creston, BC
Sediment Quality

Limited sediment sampling at various places in Idaho has detected arsenic, chromium,
copper, iron, lead, manganese, selenium, and zinc in bottom sediments (Kruse, pers.
2004 comm.), but the levels do not approach consensus-based sediment quality
guidelines pursuant to Ingersoll et al. (2000). Sediment sampling by USGS in 1981 and
1982 near Copeland, Idaho, (downstream from Bonners Ferry) detected very low levels
of organochlorine pesticides (including Chlordane, Aldrin, and P,P’-DDT and its
byproducts) and PCBs that were well below consensus-based sediment quality guidelines
pursuant to Ingersoll et al. (2000) and Johnson (2000).

3.2.10 Cultural Resources

Cultural resources include archaeological and historical sites and districts that contain
physical objects, structures, buildings, deposits or features that are traceable on the
ground and possess qualities of significance in American prehistory, history, and culture.
These elements are all referred to as here as “historic properties.” The historic properties
analyzed here have been evaluated under Criterion D for eligibility for listing in the
National Register of Historic Places. This analysis does not include Traditional Cultural
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Properties (TCP) that may be eligible for the National Register under Criterion A or
Criterion C. TCP information is proprietary and only available through consultation with
affected Indian tribes, in this case, the Kootenai Indian people. To date, the Confederated
Salish and Kootenai Tribes (CSKT) have chosen not to share TCP information outside of
their own groups, but have agreed to look at possible National Register eligibility of
recorded archaeological sites and localities under Criteria A and C.

Prehistory
Lake Koocanusa
Indigenous Peoples

The Kootenai River valley between Tobacco Plains and Libby, Montana, was
traditionally used by the Kootenai Indian people (Turney-High 1941; Smith 1984b).
There are also numerous ethnographic and historical accounts of Blackfeet raids into this
area. Survivors of the Libby-Jennings Band of Kootenai now reside on the Flathead
Reservation as the Confederated Salish and Kootenai Tribes, as part of the Kootenai
Tribe of Idaho, or with Kootenay bands in Canada. The various Kootenai bands within
this region continue to maintain strong ethnic and community identity.

Since at least the early nineteenth century, the Kootenai people used the area around what
is now Lake Koocanusa for short-term seasonal occupations related to resource
procurement such as trapping, plant harvesting, fishing, and especially deer and elk
hunting (CSKT Preservation Department 2003). They also used the area extensively as a
travel route between major settlements and seasonal resource procurement areas.

Historic Euro-American Period

For the middle Kootenai River region, Euro-American contact began with the fur trade.
Activities of the Northwest Fur Trading Company and the Hudson’s Bay Company early
in the nineteenth century led to the establishment of a series of short-term trading posts
historically called “Kootenay House” (Chance 1995). At least one of these posts was
located within what is now Lake Koocanusa on the Tobacco Plains. Also, the cabin of
late 19™ century trader Sophie Morigeau (24LN521) is located within the same general
area of the affected zone.

“Gold fever” inspired sporadic steamboating and temporary nineteenth century mining
camps along the Kootenai River and the Caribou country farther north in Canada. Stable
settlements at Jennings and Rexford emerged with the coming of the railroad in the late
nineteenth century. Pioneer settlements connected with the timber industry did not begin
in this area until early in the twentieth century. The historic settlement of Rexford,
Montana, was inundated by Lake Koocanusa in 1972.
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It is likely that Libby Dam itself is eligible for listing in the National Register of Historic
Places for the design work of Paul Thiry, a noted regional architect.

Historic Properties

The inventoried historic properties known to be within the drawdown zone of Lake
Koocanusa include at least 418 archaeological and historic properties. In 1985, the
Forest Service secured a concurrence Determination of Eligibility with the Montana
SHPO for Lake Koocanusa, called the Middle Kootenai River Archaeological District.

Traditional Cultural Properties

Studies of traditional Kootenai place names and traditional use areas at Libby Dam—
Lake Koocanusa have been conducted since 1998 by the Confederated Salish and
Kootenai Tribes of the Flathead Nation (CSKT 2003), under a five-year contract with the
Corps and BPA. This data was gathered by tribal staff using interviews with tribal elders
and field visits to culturally important areas, along with anthropological and historical
source documents. This specific information is confidential, but has been provided in
summary form to the Corps.

Current Cultural Resources Management at Libby Dam

The cultural resources of Lake Koocanusa are jointly managed by Kootenai National
Forest and the Corps as a provision of Action Plan “O” [Cultural Resources] (1988)
under the 1966 Memorandum of Understanding for reservoir construction and operation
at Libby Dam, Montana. Current Libby reservoir compliance with Section 106 National
Historic Preservation Act is under the Bonneville Power Administration’s Intertie
Development and Use Programmatic Agreement of 1991. The Corps prepared an
Historic Properties Management Plan in 1987 (Corps 1987) and this is currently in the
process of being updated.

The earliest professional archaeological surveys were conducted in the Canadian
Kootenay River valley (Borden 1956) in 1954. Before the Libby Dam reservoir filled in
1973, forming Lake Koocanusa, cultural resources surveys and investigations were
undertaken in the 42-mile Canadian section of the reservoir area (Choquette 1971).
Efforts were made by the Provincial Government of British Columbia to recover
significant heritage information from cultural resource sites prior to inundation by the
reservoir (Choquette 1973). Since that time, the reservoir has been monitored and
culturally sensitive features have been recovered by B.C. Hydro in consultation with
bands of the Ktunaxa Nation.

Even though Libby Dam began holding back water in 1972, the baseline inventory survey
and site evaluation of cultural resource sites within the drawdown zone of Lake Koocanusa
(the reservoir behind Libby Dam) was not completed until 1981 (Thoms 1984). This
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inventory survey produced 249 prehistoric sites found between elevations 2342 and 2459 feet
within the 48 mile long drawdown area of Lake Koocanusa inside the United States. It did
not include the 42 mile length of the Canadian portion of the reservoir. It is not likely that
future reservoir drawdown will permit examination of inundated lands to minimum pool
elevation of 2287 feet. Although radiocarbon chronology has not been well developed due to
lack of sufficient datable materials, geochronology and use of volcanic tephra establishes that
prehistoric sites at Lake Koocanusa date back between 8,000 and 9,000 years before present.
Most archaeological sites are represented by brief occupations in a riverine setting. These are
characterized primarily by concentrations of fire-modified rock. Occupational features and
finished tools are generally rare and indicate small, seasonally transient populations engaged
in a seasonal subsistence round. Annual monitoring of the drawdown area by Kootenali
National Forest between 1985-2003 has identified an additional 169 archaeological sites
(USFS 2003), for a total of at least 418 known cultural resources. Ninety-nine of these sites
are contributing members of the Middle Kootenai River Archaeological District, determined
eligible for the National Register by Kootenai National Forest in 1985. Among the National
Register-eligible archaeological sites only one, 24LN1054, possesses an unusually large
density of cultural materials including features, diverse artifact types and highly varied lithic
materials. All of these prehistoric sites are subject to the effects of fluctuating water within
the drawdown area due to annual reservoir operations.

Libby Dam to Kootenay Lake near Creston, BC

Munsell and Salo (1979) identify 43 prehistoric and 9 historic sites in the 10 miles
downstream from Libby Dam. These sites comprise the Libby-Jennings Archaeological
District. VARQ FC operations alternatives have the potential to affect six archaeological
sites (24LN10, 24LN1020, 24L.N1025, 24L.N1046, 24LN1048, 24L.N1050) in the first
five miles below the dam. About 30 miles downstream from Libby Dam is the Kootenai
Falls Archaeological District, but at that point erosional effects would be confined to the
existing Kootenai River channel.

The segment of the Kootenay River valley between the international boundary and
Kootenay Lake includes several Indian reserves of the Creston Band of the Ktunaxa
Nation. Historically, the Lower Kootenay people relied more heavily upon fishery
resources for their subsistence (Smith 1984b) than the Upper Kootenay, so there is a
close connection between native fish and use by the Indians.

Kootenay Lake

Archaeological resources in the West Kootenay region are not well documented but
known to exist (Borden 1956). Early Period isolated archaeological finds are reported in
southeastern British Columbia and help to define five early cultural traditions that existed
there (Carlson 1996). These suggest several millennia of aboriginal land use, but
archaeological sites with stratified deposits are very rare and few have been investigated.
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The archaeological culture history of the Kootenay Lake region has not yet been
established.

3.2.11 Indian Sacred Sites

The Corps currently has no data concerning sacred sites according to the definition set forth
by Executive Order 13007 for the Libby Dam—Lake Koocanusa shoreline. About 30 miles
downstream, Kootenai Falls is identified as a sacred site to the Kootenai Indian people.

3.2.12 Other Affected Tribal Interests

The United States has a fiduciary responsibility to protect and maintain rights reserved or
granted to Indian Tribes by treaties, statutes, and executive orders. This responsibility is
sometimes further interpreted through court decisions and regulations. This trust
responsibility requires that Federal agencies take reasonable actions to protect trust assets
when administering programs under their control.

The Confederated Salish and Kootenai Tribes, Kootenai Tribe of Idaho, and Blackfeet
Indian Nation include all the federally recognized Indian tribes historically associated
with the Lake Koocanusa area. While much of the surrounding area retains resources
that support hunting, fishing, and gathering activities, the reservoir drawdown area has
already been inundated since 1972 and may no longer support such traditional uses.

As noted in Section 3.2.10, several Indian reserves of the Creston Band of the Ktunaxa
Nation are located along the Kootenay River near Creston, BC. Water rights in British
Columbia recognize those of Indians. In 1884 the Kootenay Agency confirmed allotted
water rights to Indians in the following terms: “All water flowing through this Reserve is
allotted to the use of the Indians.”

3.2.13 Socioeconomics

The following discussion of socioeconomics is organized by county/state or regional
district/province divisions.

The Kootenai River basin is dominated by Federal and provincial forested and
mountainous reserves including Kootenai National Forest (US), Panhandle National Forest
(US), Flathead National Forest (US), Kootenay National Park (Canada), Purcell Wilderness
(Canada), and many other smaller parks and private and public forest lands. Historically,
miners settled this basin, followed by timber workers and the supporting communities that
grew up around these natural resource industries. As the natural resource base has
declined, other industries have become more important, particularly tourism.

Selected data on demographics, employment, and income are presented in the following
paragraphs. Appendix F contains the full socioeconomic report.
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Demographics

The Kootenai River basin includes portions of the East and Central Kootenay Regional
Districts (RD), British Columbia; Lincoln County, Montana; and Boundary County,
Idaho. Cities and towns located adjacent to the Kootenai and Columbia Rivers are
Cranbrook, Kimberley, Creston, Nelson, and Castlegar, British Columbia; Eureka, Libby,
and Troy, Montana; and Bonners Ferry, Idaho. The Kootenai Tribe of Idaho
Headquarters is located at Bonners Ferry, Idaho. Table 3-8 summarizes selected
demographics in British Columbia, Montana, and Idaho.

Employment and Income

The Kootenai River basin has a historically strong natural resources industry including
timber and mining. Tourism and recreation have become important components of the
regional economy and government employment is also important. Agriculture is less

Table 3-8.  Selected Demographic and Socioeconomic Information

Median
Population Per State/ Below Minority
Population Projection Capita Province Poverty Population2
Estimate’ for 2025 Income® | Income® (%) Line? (%) (%)
State / Province
British
Columbia 4,146,580 $22,095 |not applicable no data 26.0
Montana 917,621 $17,151 |not applicable 14.6 9.4
Idaho 1,366,332 $17,841 |not applicable 11.8 4.8
City / County / Regional District (RD)
East Kootenay 65,410- 7.0 (First
RD 59,334 75,280 $21,732 98.4 no data Nation)
Cranbrook 24,275 $28,975 131.1 no data 8.0
Kimberley 6,484 $29,679 134.3 no data 4.0
Central 56,500- 5.0 (First
Kootenay RD 59,388 73,350 $19,008 86.0 no data Nation)
Creston 4,795 $23,935 108.3 no data 4.0
Nelson 9,298 $25,041 113.3 no data 5.0
Castlegar 7,002 $31,601 143.0 no data 5.0
3.9 (Native
Lincoln 19,000- American &
County, MT 18,835 21,000 $13,923 81.2 19.2 Hispanic)
Eureka 1,009 $12,619 73.6 22.9 3.2
Libby 2,606 $13,090 76.3 16.3 4.5
Troy 963 $10,620 61.9 27.5 4.2
4.8 (Native
Boundary American &
County, ID 10,173 12,000 $14,636 82.0 15.7 Hispanic)
Bonners
Ferry 2,647 $13,343 74.8 20.0 4.3

1U.S. State and county population estimates are for 2003 from U.S. Census Annual Population Estimates, Release Date:
April 9, 2004. U.S. city/town population estimates are for 2003 from U.S. Census Annual Population Estimates FRO
Incorporated Places, Release Date: June 24, 2004. Canadian Province, Regional District, and city/town population data
are for 2003 from BC Stats Community Facts, release date October 06, 2004.

2Canadian income and minority population data are for 2000 from the 2001 Census

U.S. data on income, poverty, and minority population are for 1999 from the 2000 census.
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important. The population base is small and does not support a large number of
manufacturing industries, but a few are important and are summarized in Table 3-9 for
British Columbia, Montana, and Idaho. Table 3-10 summarizes employment by industry
for the U.S. portion of the basin.

Table 3-9. Percent of Income of Various Industries in Kootenai River Basin -

Canada
Cranbrook-Kimberley Castlegar Nelson Creston
Region Region Region Region
Forestry 14 25 13 10
Mining 9 6 2 2
Fishing 0 0 0 0
Agriculture 1 0 1 7
Tourism 8 3 7 5
High Tech 0 1 2 0
Public Sector 25 23 30 23
Const 6 9 8 5
Other 5 3 2 2
Transfer
Payments 18 18 19 29

Source: BC Ministry of Management Services 2004

Table 3-10. Percent Employment by Industry - U.S. Portion of Kootenai River

Basin
Lincoln Boundary Average (U.S.
County, MT County, ID portion of basin)
Agriculture 6.8 14.2 10.5
Forestry And Fishing 7.4 6.6 7.0
Mining 0.5 0.2 0.4
Construction 7.3 7.4 7.4
Manufacturing 9.5 9.7 9.6
Retail Trade 11.7 10.1 10.9
Transportation/Warehousing 3.0 3.2 3.1
Information 1.4 0.8 1.1
Finance/lnsurance 2.2 1.1 1.7
Real Estate 4.5 2.7 3.6
Professional/Technical 3.4 3.8 3.6
Education 0.4 1.4 0.9
Health Care/Social Assistance 9.9 11.7 10.8
Recreation/Entertainment 2.0 0.9 1.5
Accommodation/Restaurant 6.7 3.3 5.0
Other Services 6.9 1.7 4.3
Government 16.5 21.3 18.9

Source: Bureau of Economic Analysis Regional Economic Information System, May 2004.
Employment data is for 2002 — Total full-time and part-time employment by industry.
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Flood Impacts

In the United States portion of the basin, economic losses from flooding have historically
occurred along the Kootenai River, between Bonners Ferry, Idaho, and the international
border. This area is downstream from Libby Dam and is referred to informally as
Kootenai Flats. Historically, high water from rain-on-snow events and snowmelt runoff
would cover portions of the floodplain every year and less frequent events would flood
the entire valley (more than 60,000 acres).

Bonners Ferry and Kootenai Flats floodplain land use and infrastructure with flood
protection includes:

e 35,000 acres of agricultural cropland in the United States
e 17,000 acres of agricultural cropland in Canada
e 190 acres of commercial and residential development in Bonners Ferry, Idaho

e Other transportation and public infrastructure

The National Weather Service considers elevation 1764 to be the flood stage at Bonners
Ferry, Idaho.

In Canada, flooding from Kootenay Lake is a concern. The 1972 Columbia River Treaty
Flood Control Operating Plan (FCOP) states that “damage commences at Nelson when
Kootenay Lake reaches elevation 1755 feet and the major damage stage is elevation 1759
feet” (based on lake elevation at Queens Bay; Corps 1972). Since 1972, encroachment
around Kootenay Lake has occurred, and a 2004 study involving interviews with
Kootenay Lake stakeholders identified water levels as detrimental when above elevation
1750 feet (BC Hydro et al. 2004). The report identifies lake elevation identified below
elevation 1752 feet as preferred. Recent surveys of the West Arm of Kootenay Lake
(near Nelson, BC) estimate damages of $5 to $15 million (CDN) at a lake level of 1755
feet, $2 to $5 million at a lake level of 1752 feet, and up to $2 million at a lake level of
1750 feet (H. Brownlow, BC Hydro, pers. comm., August 10, 2005).

Navigation

The Canadian Ministry of Highways operates a ferry crossing Kootenay Lake between
Balfour and Kootenay Bay, 20 miles east of Nelson on Highway 3A. Year-round daily
service is offered for car, truck, and foot passengers. Recreational vessels also use
Kootenay Lake, primarily during the late spring, summer, and early fall.
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Agriculture and Irrigation
East and Central Kootenay RDs, Canada

The East Kootenay RD is primarily a ranching area, although farming is also carried out.
Total farm sales receipts from the East Kootenay RD in 2001 were approximately $15
million. Hay, much of which is irrigated, is the largest crop and is produced for cattle
use. Alfalfa, oats, and barley are other crops produced in the area. Approximately
221,000 square feet of greenhousing is also present in the RD.

The Central Kootenay RD has a major area of prime farmland around Creston. Field
vegetables and tree fruits include potatoes, peas, beans, apples, and berries. The dairy
industry is important in this area. Total farm sales receipts in the Central Kootenay RD
were approximately $26,000,000 Canadian in 2000 (U.S. equivalent $34,068,000; BC
Ministry of Management Services 2004).

Lincoln County, Montana

Approximately 54,000 acres are farmed in Lincoln County, with about 4,700 acres
irrigated (about 9 percent). Major agricultural products include livestock and poultry
such as beef cows, milk cows, hogs and pigs, sheep and lambs, and chickens. Hay and
pastureland is the other dominant crop, with small amounts of oats and barley grown for
grain. A total of 15 acres is in vegetable or fruit production in the county. The market
value of the county’s agricultural products sold in 2002 was $2,516,000. Net cash
income is the cash earnings realized within a calendar year from the sales of farm
production and the conversion of assets, both inventories (in years in which reduced) and
capital consumption, into cash. Net cash farm income is a solvency measure representing
the funds that are available to farm operators to meet family living expenses and make
debt payments. The county’s 2002 net cash farm income totaled a loss of $478,000, with
an average loss of $1,589 per farm (NASS 2002). A summary of Lincoln County
agricultural and irrigation information is presented in Table 3-11.

Boundary County, ldaho

Approximately 76,000 acres are farmed in Boundary County with about 2,750 acres
irrigated (less than 4 percent). Major agricultural products include wheat and beef and
milk cows. Hay and alfalfa are also dominant crops with oats and barley for both grain
and forage. Specialty crops include hops and tree fruits (apples). The market value of
the county’s agricultural products sold in 2002 was $2,822,000. The county’s 2002 net
cash farm income totaled $6,545,000, an average of $15,115 per farm (NASS 2002). A
summary of Boundary County agricultural and irrigation information is presented in
Table 3-11. Approximately 2,200 acres are farmed by the Kootenai Tribe and include
grain and hay crops.
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Table 3-11. Agricultural and Irrigation Summary Statistics - U.S. portion of
Kootenai River Basin

County’s Net
County, Land In Total Harvested Irrigated Cash Farm
State Farms Cropland Cropland Acres (%) Income
Boundary,
ID 76,506 47,706 40,440 2,750 (7) $6,545,000
Lincoln,
MT 54,236 18,696 9,188 4,762 (52) -$478,000

T Percent of harvested cropland
Source: NASS 2002

Municipal and Industrial Water Supply

The Kootenai River and the reservoirs are used to provide municipal and industrial
(M&I) water supply for several communities and private landowners. Table 3-12
summarizes municipal, domestic, and industrial water withdrawals in the United States
portion of the Kootenai River basin in 2000 (USGS 2000).

Table 3-12. Selected Statistics for M&I Water Supply — United States portion of
Kootenai River Basin

Lincoln County, Boundary
MT County, ID

Total Population (x1,000) 18.84 9.87
Total Population Served By Public Supply
(x1,000) 7.19 6.81
Total Public Supply Fresh Surface Water
Withdrawals (Million Gal/D) 0.46 1.00
Total Domestic Self-Supply Fresh Surface
Water Withdrawals (Million Gal/D) 0.04 0.00
Total Industrial Self-Supply Fresh Surface
Water Withdrawals (Million Gal/D) 13.77 0.20

Source: http://water.usgs.gov/watuse/ May, 19, 2005

Tribal Socioeconomics

The recognized Native American Tribes and Bands located in the Kootenai River basin
are the Kootenay and Tobacco Plains Bands in British Columbia, and the Kootenai Tribe
of Idaho in northern Idaho. The reserves and reservations are all along the Kootenai
River. The Tobacco Plains Reserve is near Grasmere and encompasses approximately
10,800 acres. The reserve is in the rolling hills and flat areas in the Kootenay River
valley and the primary industries are forestry and agriculture. Commercial development
includes a restaurant, gas station, and duty-free shop (BCFN 2005).

The Lower Kootenay Indian Band Reserve is near Creston and covers approximately 6,000
acres. Agriculture is the primary economic activity, crops include fruit, corn, wheat, and
barley. Other development includes recreational guiding and outfitting and tribal operations
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such as the elementary school and other administrative activities. The Lower Kootenay
Indian Band holds an annual Pow Wow which is a tourist attraction (BCFN 2005).

The Kootenai Tribe of Idaho reservation is north of Bonners Ferry along the Kootenai
River. The Kootenai River Inn and Casino is the major employer. The tribal
business/administration operations and the fish hatchery also employ many tribal
members. Approximately 2,200 acres are farmed for hay, grains, and livestock; none of
the agricultural lands are irrigated. Currently, their agricultural lands are subject to
spring flooding and poor drainage. (P. Perry, Kootenai Tribe, pers. comm. 10/2004).

3.2.14 Municipal Water and Wastewater Treatment
Lake Koocanusa

Upstream from Libby Dam in Canada, towns draw water from a mix of surface and
groundwater sources. Major municipalities discharging secondary treated waste to the
Kootenay River or its tributaries include Kimberly, Fernie, Sparwood, and Elkford,
British Columbia.

Eureka, Montana, obtains water from wells associated with alluvium of the Tobacco
River and is serviced by a sanitary sewer system with treatment lagoons southwest of
town (Montana DEQ 2001a).

Libby Dam to Kootenay Lake near Creston, BC

The municipal water supply for Libby, Montana, comes from a diversion dam on Flower
Creek and meets all Federal and state water quality standards (Energy Laboratories
2003). In addition to standard water quality constituents, Libby’s municipal water has
been tested to show no contamination from asbestos (Energy Laboratories 2003). Libby
discharges secondary treated effluent from wastewater treatment to the Kootenai River.

Troy, Montana, obtains its municipal water from wells and provides municipal sanitary
sewer service with discharge of secondary treated effluent to the Kootenai River.

The primary municipal water source for Bonners Ferry is Myrtle Creek. However, a large
forest fire in the Myrtle Creek watershed in 2004 required a withdrawal of a portion of
municipal water from the Kootenai River, the city’s backup water source. Secondary treated
effluent from the city’s wastewater treatment plant on the north bank of the river about 1-mile
downstream from the Highway 95 bridge is discharged into the Kootenai River.
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Kootenay Lake to Confluence with Columbia River

Creston, British Columbia, obtains its municipal water from wells and reservoirs.
Creston operates a wastewater plant that provides secondary treatment and discharges
effluent to the Kootenay River.

Nelson, British Columbia, obtains its municipal water from reservoirs via gravity feed.
The city of Nelson sewage treatment plant is 2 miles from the city center at Grohman
Creek and discharges to Kootenay Lake.

3.2.15 Transportation

The British Columbia Ministry of Transportation operates a free ferry traversing
Kootenay Lake from Balfour to Kootenay Bay. This ferry runs year-round. Ferry access
into the West Arm of the lake and the Balfour terminal is extremely difficult at lake
elevations below 1739 feet. High lake levels do not adversely affect ferry operation.

3.2.16 Dam Structural Condition

Libby Dam is safe and is fully capable of continued operation. In the past, concrete patch
repairs were made to portions of the spillway face. These repairs were made under the
assumption that, based on water management designed to avoid the excessive levels of
dissolved gas in the river downstream of the dam, the spillway would be infrequently
used. Due to concerns about creating damaging levels of dissolved gas downstream of
Libby Dam, dam operations have intentionally attempted to avoid spill of any water since
the mid-1980s’. More recent use of the spillway occurred during the 2002 spill event
and during powerhouse maintenance in the winter of 2005.

The patched areas of the spillway face have reached the end of their design life and must
be repaired. During and after the spill in 2002, engineers evaluated the areas needing
repairs and found that portions of the patching had come loose and some chipping and
flaking of the patches occurred. The spillway is available for infrequent use (i.e. similar
to historical spillway use frequency) in its current condition, and repairs necessary to
restore a smooth spillway surface and minimize future maintenance requirements are
planned to be accomplished in future, funding dependent. A more frequent spillway use
schedule, such as that recommended under the 2006 USFWS biological opinion RPA,
will accelerate the deterioration of the previously repaired areas and possibly extend the
damage, thereby increasing future repair costs. The worsened conditions could induce
even more deterioration and damage during periods of prolonged high rate spills.

%" The most recent opening of the sluices occurred in September 1985 for a test of the emergency closure
gates, during which fish with GBD symptoms were observed downstream of the dam.
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Also, the Corps monitored the spillway gates during the 2002 spill event and determined
that they are fully functional and safe for use under the full range of possible spill
operations for either flood control or fish flow augmentation.

3.3 Environmental Consequences

Six alternatives are analyzed for Libby operations; all incorporate fish flows:
e Alternative LS1 (No Action Alternative)
e Alternative LV1
e Alternative LS2
e Alternative LV2
e Alternative LSB
e Alternative LVB (Preferred Alternative)

In response to the issuance of the 2006 USFWS Biological Opinion on the effects of the
operations of Libby Dam (following release of the draft EIS), Alternative LVVB was
added to provide for up to 10 kcfs above powerhouse capacity using Libby’s spillway to
benefit endangered Kootenai River white sturgeon. This alternative is the preferred
alternative for Libby operation. As explained in Sec. 2.2, this alternative relies on spill at
Libby at this time, but would not necessarily result in 10 kcfs being provided above
powerhouse capacity every year. For the sake of comparability, a standard flood control
alternative (LSB) with up 10 kcfs above powerhouse capacity via the spillway was also
considered; however, it is not the preferred alternative.

In addition, two benchmarks without fish flows are evaluated; they are not alternatives
for purposes of this EIS, but they provide a baseline against which to evaluate the
alternatives for effects of the fish flows. They are:

e Benchmark LS
e Benchmark LV

Details on these alternatives and benchmarks are provided in Section 2.2.

This analysis addresses the effects of the alternatives at Libby and focuses on impacts
relative to the no-action alternative. Significance is considered in that context. The
relative impacts of the alternatives are not considered significant unless specifically
stated as such.

This section evaluates the potential effects of the alternatives on the Kootenai River and
its surroundings between the upstream extent of Lake Koocanusa and the mouth of the
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Kootenay River in Canada. The discussions are generally arranged by river reach
(headwaters to downstream) or reservoir as follows:

e Lake Koocanusa;
e Libby Dam to Kootenay Lake near Creston, British Columbia;

o Kootenay Lake to the confluence of the Kootenay River and the Columbia River.

Resource discussions that do not follow this pattern are threatened and endangered
species (discussed by species) and socioeconomics (discussed by county/state divisions).
Cultural resources, Indian sacred sites, and other affected Tribal interests follow a more
generalized approach focusing on recognized tribal resources.

Potential impacts to hydropower generation on the Kootenai River are addressed as part
of the system hydropower discussion in Section 5.3.2.

3.3.1 Hydrology and Flood Control

For each of the alternatives, the Corps’ Streamflow Synthesis and Reservoir Regulation
(SSARR) computer model and the Autoreg pre/post-processing program were used to
simulate conditions in the Kootenai River system over a period of record between 1948
and 1999. Using historic unregulated streamflow records, reservoir storage-elevation
relationships, rating curves for hydraulic capacity, and streamflow routing procedures,
the computer model simulated operation of the Kootenai River system according to a
variety of rules. Typical rules include drafting a reservoir according to a specified rule
curve, imposing maximum and/or minimum flow requirements, or providing an outflow
over a specified period of time.?® The simulations were conducted using a daily time
step, providing daily output values for reservoir elevation, dam releases, and river flows
and stages. See Appendix | for a discussion of how the modeling assumptions for Libby
Dam operations relates to modeling of Hungry Horse Dam operations, system power, and
system flood control that is discussed in Chapters 4 and 5.

Alternative operations simulated in the hydroregulation study included both VARQ FC
and Standard FC and various fish flow operations LS1, LV1, LS2 and LV2. VARQ FC
and Standard FC operate to different draft requirements in the winter and different dam
release protocols during the refill period. Fish flow operations were standardized to a

28 Concerning operations of Duncan Dam, the refill date and minimum/maximum discharge from Duncan
Dam were included in the modeling. However, flow targets for the lower Duncan River in the Duncan
Dam Water Use Plan were not part of the EIS modeling effort. Meeting the Water Use Plan flow
conditions could affect Libby Dam operations, since compliance with the 1JC order on Kootenay Lake is
still required. In some years, the amount of “trapped storage” in Lake Koocanusa would increase as a
result of maintaining minimum flows on the Duncan River. This would probably be most pronounced
under the Standard FC alternatives, since storage requirements for Standard FC are greater than for VARQ
FC.
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template in order to allow valid comparisons between the simulations. The fish flow
template included:

e Release of tiered “sturgeon” volumes in the May/June period at a specified
maximum threshold

e A ramp-down to bull trout minimum flows following the sturgeon flow
augmentation

e Salmon flow augmentation during July and August to draft Lake Koocanusa to
2439 feet by the end of August

If the sturgeon flows ended during the last week of June, the simulations avoided a
double-peak operation by smoothing the transition between sturgeon and salmon flows
instead of dropping to bull trout flows between higher sturgeon and salmon flow
augmentation periods. The strict fish-flow template differs from real-time fish flow
operations in that it applies roughly the same fish flow timing and magnitude to all years
in a very similar manner. In actual operations, the fish-flow operation would likely differ
from the fish-flow template in any given year (i.e., different timing, different magnitude
and shape of releases) since real-time operations would have more flexibility to adjust to
observations of parameters such as reservoir inflow forecasts, water temperatures, and
sturgeon behavior. For example, the modeled sturgeon flows always utilized the peak
outflow capacity available for the alternative (either powerhouse capacity or 10 kcfs
above powerhouse capacity). In practice, sturgeon operations called for by the USFWS
have not always been at full powerhouse capacity.

See Appendix B for complete details on the analysis framework and assumptions for the
computer simulations. Appendix | discusses the relationship of the Libby Dam modeling
to other modeling efforts discussed later in this EIS.

For alternatives LS1, LV1, LS2 and LV2, as well as benchmarks LS and LV, flow/stage-
frequency curves and flow/stage-duration curves were generated using the simulated
daily reservoir elevations, dam releases, and river flows and stages provided by the
SSARR simulations. Alternative LSB would produce flows, stages and elevations
intermediate to LS1 and LS2. Similarly, Alternative LVB would produce river and lake
conditions intermediate to LV1 and LV2. Additionally, frequency curves for the non-
fish-flow LS and LV benchmark operations made use of a previously investigated
hypothetical 0.5-percent-chance exceedance flood from Libby Dam to Bonners Ferry.
(This was limited to the LS and LV benchmark operations since the 0.5-percent-chance
exceedance regulation is based solely on flood control objectives.) The frequency and
duration curves allow comparison of the effects of different alternatives on hydrologic
conditions at the following four locations in the basin:

e FElevation of Lake Koocanusa

e Qutflows at Libby Dam
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e River stage at Bonners Ferry

e Elevation of Kootenay Lake

These locations are arranged in order from upstream to downstream. The effects at
upstream locations play a large role in the effects at locations further downstream. For
example, Libby Dam releases generally account for a large part of flows and resulting
stages at Bonners Ferry. See Appendix B for detailed discussion of the results.
Highlights are presented below.

Lake Koocanusa
(LS1) Standard FC w/ fish flows to powerhouse capacity (No Action Alternative)

Figure 3-7 shows the elevation-duration curves for Lake Koocanusa for the months of
January through April (during the flood control draft season). These curves summarize
the percentage of time that simulated reservoir elevations were exceeded for the given
month or months over the 1948-1999 period of record. In general, higher curves indicate
higher reservoir elevations for that time period. From January through April, the
simulated reservoir elevations would be dependent exclusively on flood control
operations. This means that all VARQ FC alternatives (LV1, LV2, LVB), and the LV
benchmark operation are equivalent to each other, as would be all Standard FC
alternatives (LS1, LS2, LSB) and the LS benchmark operation. Under the Standard FC
alternatives (LS1, LS2, LSB) and LS benchmark operation, the median reservoir
elevation would be about 2370 feet between January and April.

As Libby Dam captures snowmelt runoff between May and July, the reservoir fills and
the reservoir surface elevation increases. Figure 3-8, Figure 3-9, Figure 3-10 show
elevation-duration curves for Lake Koocanusa for the months of May, June, and July,
respectively. Table 3-13 shows reservoir elevations that model simulations indicate
would be exceeded about 50 percent of the time for the months of May, June, and July
(these elevations represent the median reservoir elevation over the period of record).
Table 3-14 shows end-of-month average elevations for Lake Koocanusa between May
and September. Table 3-15 shows the percentage of years that Lake Koocanusa would
approach the full pool elevation of 2459 feet.

For LS1, the reservoir would exceed elevations of about 2371 feet in May, 2415 feet in
June, and 2440 feet in July about 50 percent of the time. Model simulations of LS1 show
that it would be possible to refill the reservoir within 1 foot of full before the end of July
in 6 percent of the years, and within 5 feet of full before the end of July in 12 percent of
the years.

Model simulations of the LS benchmark operation show that it would be possible to refill the
reservoir within 1 foot of full before the end of July in 92 percent of the years, and within 5
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feet of full before the end of July in 98 percent of the years. These refill percentages are
higher than any alternative and the same as the LV benchmark operation. Due primarily to
the fish flows under LS1, reservoir elevations in May, June, and July would be consistently
lower than either the LS or LV benchmark operation. The range of simulated reservoir
elevations in July would be much wider for LS1 than for the LS benchmark operation.
Compared to the LS benchmark operation, LS1 would result in median pool levels that
would be about 1 foot lower in May, 9 feet lower in June, and 19 feet lower in July.

(LV1) VARQ FC w/ fish flows to powerhouse capacity)

From January through April, VARQ FC would result in consistently higher reservoir
elevations than Standard FC. During this time period, the median reservoir elevation for
all the VARQ FC alternatives (LV1, LV2, LVB) and the LV benchmark operation would
be about 2396 or 26 feet higher than LS1.

For LV1, the reservoir would exceed elevations of about 2398 feet in May, 2427 feet in
June, and 2446 feet in July about 50 percent of the time. Model simulations of LV1 show
that it would be possible to refill the reservoir within 1 foot of full before the end of July
in 12 percent of the years, and within 5 feet of full before the end of July in 31 percent of
the years. Under LV1, reservoir elevations in May, June, and July would be consistently
higher than LS1 and as high or higher than any of the alternatives. Compared to LS1,
LV1 would result in median pool levels that are about 27 feet higher in May, 12 feet
higher in June, and 6 feet higher in July.

Similar to the LS benchmark operation, model simulations of the LV benchmark
operation show that it would be possible to refill the reservoir within 1 foot of full before
the end of July in 92 percent of the years, and within 5 feet of full before the end of July
in 98 percent of the years. With the VARQ FC operation and the absence of fish flows
under the LV benchmark operation, reservoir elevations in May and June would be the
highest of any of the alternatives. In July, reservoir elevations under the LV and LS
benchmark operations would be similar. The range of simulated reservoir elevations in
July under LV1 would be wider than for the LV benchmark operation (which would have
a similar range as the LS benchmark operation). Compared to the LV benchmark
operation, LV1 would result in median pool levels that would be about 1 foot lower in
May, 11 feet lower in June, and 12 feet lower in July.

(LS2) Standard FC w/ fish flows to powerhouse capacity plus 10 kcfs

For LS2, the reservoir would exceed elevations of about 2370 feet in May, 2411 feet in June,
and 2440 feet in July about 50 percent of the time. Model simulations of LS2 show that it
would be possible to refill the reservoir within 1 foot of full before the end of July in 6
percent of the years, and within 5 feet of full before the end of July in 10 percent of the years.
Under LS2, reservoir elevations in May, June, and July would be the lowest of any of the
alternatives. Compared to LS1, LS2 would result in median pool levels that would be similar
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in May and July, and about 4 feet lower in June. In some years, flexibility available due to
the increased release capacity under LS2 could allow water managers to reach a higher peak
reservoir elevation or reach the peak reservoir elevation about a week earlier in the year. In
terms of the timing of reservoir refill, reaching full pool earlier would likely result in a
dramatic increase in dam releases as the reservoir reached full pool. Early refill is not
something that could be counted on as a normal benefit of additional flow capacity.

(LV2) VARQ FC w/ fish flows to powerhouse capacity plus 10 kcfs

Model simulations of LV2 show that it would be possible to refill the reservoir within 1
foot of full before the end of July in 10 percent of the years, and within 5 feet of full
before the end of July in 31 percent of the years. Under LV2, reservoir elevations in
May, June, and July would tend to be higher than LS1 and similar, but slightly lower than
LV1. Compared to LS1, LV2 would result in median pool levels that are 27 feet higher
in May (the same as LV1), 10 feet higher in June, and 5 feet higher in July. Similar to
LS2, additional release capacity could provide flexibility to refill the reservoir earlier or
to reach higher peak elevations in some years, but these effects could not be counted on
as a normal benefit of additional flow capacity.

(LSB) Standard FC w/ fish flows up to 10 kcfs above powerhouse capacity, using spill
when reservoir, inflow and temperature conditions make this possible

Average reservoir elevations and outflows under alternative LSB would fall within the
range exhibited by alternatives LS1 and LS2. Ability to spill is dependent upon adequate
reservoir elevation (typically 2415, which is 10 feet above the spillway crest elevation of
2405 feet), and sufficient inflow to maintain outflows up to 10 kcfs above powerhouse
capacity. Implementation of these flows for sturgeon is also dependent on ability to
release to maintain temperatures of at least 50° F with less than 3.6° F drop. Therefore,
dam releases above powerhouse capacity would not be achieved every year, as was
assumed for LS2, and the magnitude and duration of flow above powerhouse capacity
would vary year to year. For this reason, LSB would exhibit intermediate reservoir
elevations and outflows, on average, compared to LS1 and LS2. Under LSB, adequate
reservoir elevation and inflows for spill would likely occur in about 25 percent of years,
so reservoir elevations and dam outflows would tend to be closer to LS1 conditions in
most years. Because LSB includes fish flows, average spring and summer reservoir
elevations, and reservoir refill capability, would be less than for benchmark LS.
Outflows would be less in fall and winter and greater in spring and summer for
alternative LSB compared to benchmark LS.
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(LVB) VARQ FC w/ fish flows up to 10 kcfs above powerhouse capacity, using spill
when reservoir, inflow and temperature conditions make this possible (Preferred
Alternative)

Average reservoir elevations and outflows under alternative LVB would fall within the
range exhibited by alternatives LV1 and LV2. Ability to spill is dependent upon
adequate reservoir elevation (typically 2415, which 10 feet above the spillway crest
elevation of 2405 feet), and sufficient inflow to maintain outflows up to 10 kcfs above
powerhouse capacity. Implementation of these flows for sturgeon is also dependent on
ability to release to maintain temperatures of at least 50° F with less than 3.6° F drop.
Therefore, dam releases above powerhouse capacity would not be achieved every year, as
was assumed for LV2 and the magnitude and duration of flow above powerhouse
capacity would vary year to year. For this reason, LVB would exhibit intermediate
reservoir elevations and outflows, on average, compared to LV1 and LV2. Under LVB,
adequate reservoir elevation and inflows for spill would likely occur in about 50 percent
of years. Thus, in any given year under LVB, reservoir and outflow conditions similar to
LV1 or LV2 would be equally likely to occur. Because LVB includes fish flows, average
spring and summer reservoir elevations, and reservoir refill capability, would be less than
for benchmark LV. Outflows would be less in the fall and winter and greater in spring
and summer for alternative LVB compared to benchmark LV.

Summary

In general, elevations of Lake Koocanusa would more likely be higher during all months
with VARQ FC alternatives compared to the corresponding Standard FC alternatives.
The relative increase in lake elevation is most pronounced in winter and spring. While
elevations during the winter and early spring are not affected by fish flows, the addition
of fish flows would tend to decrease lake elevations achieved during the late spring and
summer months (i.e., the fish flow season, as well as the recreation season).

116 Upper Columbia Alternative Flood Control and Fish Operations Final EIS



Hydrology and Flood Control 3.3.1

Table 3-13. Median Elevation of Lake Koocanusa During January-April, May,
June, and July. Reservoir elevations under LVB would be within the range
exhibited by LV1 and LV2; elevations under LSB would fall within the range of LS1

and LS2.
Median Reservoir Elevation (feet)

Alternative January-April May June July

LS1 2370 2371 2415 2440

LV1 2396 2398 2427 2446

LS2 2370 2370 2411 2440

LV2 2396 2398 2425 2445
Benchmark

LS 2370 2372 2424 2458

LV 2396 2399 2438 2458

Table 3-14. Lake Koocanusa Month-End Average Stage (feet). Average stages for
LVB would be somewhere between those for LV1 and LV2, and stages for LSB
would fall between those for LS1 and LS2.

Month-End Average Stage (feet)

Alternative May June July August September
LS1 2393 2431 2443 2438 2435
LV1 2406 2440 2448 2439 2436
LS2 2391 2429 2442 2437 2434
LV2 2404 2439 2447 2439 2436

Benchmark
LS 2400 2449 2459 2459 2438
LV 2410 2450 2459 2459 2438

Table 3-15. Simulated Likelihood of Reservoir Refill. Refill likelihood for LVB
would fall between LV1 and LV2, while refill likelihood for LSB would fall between

LS1 and LS2.
Percent of years filling to 2458 Percent of years filling to 2454 feet
feet (1 foot from full pool) (5 feet from full pool elevation by
Alternative elevation before July 31 July 31)
LS1 6 12
LV1 12 31
LS2 6 10
LV2 10 31
Benchmark
LS 92 98
LV 92 98
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(January-April). Alternative LVB would be the same as LV, LV1 and LV?2;
Alternative LSB would be the same as LS, LS1 and LS2.
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Libby Dam to Kootenay Lake near Creston, BC
Libby Dam
(LS1) Standard FC w/ fish flows to powerhouse capacity (No Action Alternative)

Table 3-16 (Monthly Average Outflow from Libby Dam) shows monthly average
outflow from Libby Dam during the winter and summer. Under LS1, average dam
releases would be highest in January and have a secondary peak in June.

Figure 3-11 shows the flow-frequency curves for Libby Dam peak releases during the
months of May through July, when the annual peak release at the dam would likely
occur. Under LS1, peak dam releases would be essentially at the powerhouse capacity of
about 25 kcfs. This is expected since the model simulations include sturgeon flow
releases at powerhouse capacity in all but 3 years out of the 1948-1999 period of record.
Comparing peak releases under LS1 with the LS and LV benchmark operations, fish
flows would serve to reduce the frequency of involuntary flood control spills that would
result in peak releases above powerhouse capacity.

Simulations indicate that average flows during May, June, and August for LS1 would be
distinctly higher than those under the LS benchmark operation. However, in about 15
percent of years, peak releases under the LS benchmark operation would be higher than
those under LS1, indicating years when, for flood control purposes, involuntary spill
would be implemented. Average July flows provided for salmon flow augmentation
under LS1 would be lower than those provided with the LV benchmark operation.

Since Libby Dam releases generally account for a large component of flows and resulting
stages at Bonners Ferry, the general pattern for Libby Dam releases is similar to patterns
for river stage at Bonners Ferry further downstream.

Table 3-16. Monthly Average Outflow from Libby Dam (kcfs). LVB would fall
between LV1 and LV2; LSB would fall between LS1 and LS2.

Alternative | Jan | Feb | Mar | Apr | May | Jun | July | Aug | Sept | Oct [ Nov | Dec
LS1 204 | 138 | 7.5 5.7 9.8 18 141 | 13.6 | 8.6 6.9 6.4 | 16.9
LV1 126 | 9.7 5.7 6.4 | 14.3 ]| 18.3 17 16.1 | 9.0 7.0 6.4 | 17.1
LS2 2041138 | 7.5 57 1109 | 179 | 13.7 | 13.2 | 8.6 6.8 6.3 | 16.8
LV?2 126 | 9.7 5.7 6.4 | 15.3 | 183 | 16.5 | 15.7 | 8.9 7.0 6.4 | 17.1

Benchmark
LS 20.6 | 138 | 7.5 5.7 6 92 | 149 | 97 | 223 | 74 6.7 | 17.7
LV 12.7 | 9.7 5.7 6.4 12 138 | 154 | 9.8 | 223 | 74 6.6 | 17.7
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Figure 3-11. Flow-Frequency Analysis—Libby Dam Maximum Daily Outflow (May-
July). LVB would fall between LV1 and LV2; LSB would fall between LS1 and
LS2.
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(LV1) VARQ FC w/ fish flows to powerhouse capacity

Average dam releases under LV1 would be highest in June. Compared to LS1, releases
during the winter would be substantially lower for LV1, primarily due to relatively lower
flood control draft requirements under VARQ FC. Compared to LS1, average releases
during the fish-flow season of May through August would be higher with LV1. LV1
would have the highest average outflows during July and August of any alternative
because VARQ FC and limiting sturgeon flows to powerhouse capacity would help better
ensure high peak reservoir elevations that would then be available for release during
salmon flow augmentation.

Under LV1, peak dam releases would be similar to those under LS1, with slightly higher
peak releases in drier, high percent-exceedance years. Since powerhouse capacity
increases with reservoir elevation up to 2420 feet, the difference in peak dam release is
likely related to the higher reservoir levels resulting from VARQ FC during dry years.
When compared to the LV benchmark operation, the fish flows in LV1 would serve to
substantially reduce the frequency of spill for flood control that would result in peak
releases above powerhouse capacity.

Similar to LS1, average flows for LV1 during May through August include fish flow
augmentation, so flows would tend to be higher than with the LV benchmark operation.
Peak releases also tend to be higher under LV1 than LS1, a difference that is most
pronounced in drier, high percent-chance-exceedance years. Even without fish flows, the
variable flows released during refill under the VARQ FC alternatives would result in
average flows in May that are higher than either Standard FC alternative. Except for rare
years with flood control spill operations under the benchmark operation, peak releases for
LV1 would tend to be distinctly higher than those under the benchmark.

(LS2) Standard FC w/ fish flows to powerhouse capacity plus 10 kcfs

Winter flows with LS2 would be the same as LS1. During the fish flow season of May
through August, average flows with LS2 would be slightly higher than LS1 in May, but
lower in June through July. Compared to all of the VARQ FC alternatives, average
releases during the fish flow season would be lower with LS2.

As with LS1 and LV1, LS2 shows peak dam releases which closely correspond to the
maximum sturgeon flow releases, in this case near 35 kcfs. Compared to LS1, peak
releases would be roughly 10 kcfs higher.

In rare (low percent chance exceedance) years, peak releases under LS2 would be lower
than those under the LS benchmark operation due to flood control spill operations under
the benchmark. Average July flows provided as salmon flow augmentation under LS2
are lower than those provided under the other alternatives, as well as both the LV and LS
benchmark operations.
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(LV2) VARQ FC w/ fish flows to powerhouse capacity plus 10 kcfs

Winter flows with LV2 would be the same as the LVV1. LV2 would produce the highest
average flows during May and June, likely due to a combination of VARQ FC releases
for flood control and sturgeon flow augmentation that utilizes the additional flow
capacity. In July and August, average flows would be higher than all Standard FC
alternatives, but lower than LV1.

Under LV2, peak dam releases would be similar to those under LS2 and roughly 10 kcfs
higher than LS1. Similar to the relationship between LV1 and LS1, peak releases under
LV2 are slightly higher than those for LS2 during drier, high percent exceedance years,
again likely due to higher reservoir levels resulting from VARQ FC in drier years.

In rare (low percent chance exceedance) years, peak releases under LV2 would be lower
than those under the LV benchmark operation due to flood control spill operations.

(LSB) Standard FC w/ fish flows up to 10 kcfs above powerhouse capacity, using spill
when reservoir, inflow and temperature conditions make this possible

Winter flows under LSB would be similar to LS1 and LS2. In May and June, flows
under LSB would fall between LS1 and LS2, since spill would not be achievable every
year and it may not be possible to provide the full 10 kcfs above powerhouse capacity.
When spill of 10 kcfs could be achieved, its effect would be similar to LS2, depending on
duration. Flows under LSB would, on average, be less in fall and winter, greater in
spring and summer, and less in September, than under benchmark LS.

(LVB) VARQ FC w/ fish flows up to 10 kcfs above powerhouse capacity, using spill
when reservoir, inflow and temperature conditions make this possible (Preferred
Alternative)

Winter flows under LVB would be similar to LV1 and LV2. In May and June, flows
under LVB would fall between LV1 and LV2, since spill would not be achievable every
year and it may not be possible to provide the full 10 kcfs above powerhouse capacity.
When spill of 10 kcfs could be achieved, its effect would be similar to LV2, depending
on duration. Flows under LVB would, on average, be less in fall and winter, greater in
spring and summer, and less in September, than under benchmark LV.

Bonners Ferry
(LS1) Standard FC w/ fish flows to powerhouse capacity (No Action Alternative)

Bonners Ferry is the control point for local flood control below Libby Dam. The highest
river stages at Bonners Ferry generally occur during the months of May, June, and July.
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Specific to those months, stage-frequency curves of peak river stage at Bonners Ferry for
all alternatives are provided in Figure 3-12.

To the extent possible, Libby Dam outflow is managed to avoid river stages in excess of
the current flood stage of 1764 feet elevation at Bonners Ferry, so all alternatives would
tend to plateau at 1764 feet. Due to the flood stage constraint, the differences between
the alternatives diminish as one moves to the right on the frequency curves toward rarer,
lower percent-chance-exceedance events. The likelihood of exceeding the current
1764-foot flood stage is the same for all alternatives. Above flood stage, there would be
no differences in frequency of stages between any of the alternatives. Over the 1948-1999
period of record, simulations of LS1 and all other alternatives indicate peak river stages
at Bonners Ferry would have exceeded flood stage in slightly less than 3 percent of the
years.

Total number of days exceeding flood stage are rare, as indicated in Figure 3-13.
Compared to the LS2 (with 10 kcfs of additional fish flow capacity), daily stages below
about 1758 feet are more common with LS1, while daily stages above about 1758 feet are
more common with LS2. This is likely due to a longer period high flow during the
sturgeon pulse with LS1 (i.e., the time required to release the sturgeon volume would last
longer if the peak release is limited to the powerhouse capacity rather than 10 kcfs above
the powerhouse capacity under LS2). Stage-duration figures for seven-day and fifteen-
day average river elevation (Figure 3-14 and Figure 3-15) show that average river stages
between about 1756 feet and just below 1764 feet lasting for 1 or 2 weeks would be least
likely under LS1 compared to the other alternatives.

The addition of fish flows would not affect the likelihood of exceeding flood stage at
Bonners Ferry, but, rather, the likelihood of peak stages between 1756 feet and 1764 feet
under LS1 is higher than either the LV or the LS benchmark operations.

Higher below-flood-stage peak river elevations that are due to the addition of fish flows
may impact the integrity of levees in British Columbia and most of the river reach in
Idaho. However, ramping rates, which would remain the same under all alternatives,
would likely have a greater influence on levee integrity than the river stages themselves
(NHC 1999). Localized bank erosion would continue at the current low rate. Bank
erosion related to water velocity, which is an issue primarily upstream of Bonners Ferry,
would be unchanged from current conditions.

(LV1) VARQ FC w/ fish flows to powerhouse capacity

The likelihood of exceeding flood stage would be the same as for the other alternatives.
Compared to LS1, LV1 would tend to increase the likelihood of peak Bonners Ferry river
stages between 1756 and 1764 feet. For example, for any fixed percent chance
exceedance between 30 percent and 90 percent, the peak stage would be about one foot
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higher under LV1 compared to LS1. Compared to Alternatives LS2 and LV2, peak river
stages under LV1 would tend to be lower.

Looking at the daily stage-duration curve (Figure 3-13), the likelihood of daily stages
below about 1759 feet at Bonners Ferry under LV1 would be as high as, or higher than,
any alternative. The likelihood of seven-day and fifteen-day average stages between
1756 feet and just less than 1764 feet would also be higher under LV1 than under LS1
(Figure 3-14 and Figure 3-15). Above 1759 feet, LS2 and LV2 would be more likely to
produce higher daily Bonners Ferry stages than LV1. Seven-day or fifteen-day average
stages above 1756 would tend to be more likely under LS2 and LV2 than LV1. For a
given likelihood, daily, seven-day duration, and fifteen-day duration Bonners Ferry
stages under LV1 would be expected to be about 1 foot higher than LS1.

For stages below flood stage, the addition of fish flows would tend to increase the peak
stage at Bonners Ferry for any given year. The fish flows also appear to provide a slight
flood control benefit by slightly decreasing the likelihood of exceeding flood stage at
Bonners Ferry. In any event, the likelihood of exceeding a Bonners Ferry stage of 1765
feet would be the same with or without fish flows. The fish flows increase the likelihood
of river stages above 1754 feet, but do not appear to influence the likelihood of river
stages below about 1754 feet. In general, the provision of fish flows in LV1 would result
in river stages that would be as high or higher than both the LS and LV benchmark
operations.

Levee integrity effects would be expected to be generally similar to LS1, with the
possibility of slightly greater bank erosion upstream of Bonners Ferry due to marginally
higher flows and water velocities during the spring freshet that would occur due to the
VARQ FC operation.

(LS2) Standard FC w/ fish flows to powerhouse capacity plus 10 kcfs

The likelihood of exceeding flood stage at Bonners Ferry under LV2 would be the same
as the other alternatives. At lower river elevations, peak stages at Bonners Ferry under
LS2 would be the second highest of any alternative (peak stages under only LV2 are
higher). Peak Bonners Ferry stages under LS2 would be at or just below flood stage for
almost half of years, meaning that the likelihood of stages close to flood stage under LS2
would be higher than under alternatives with lower fish flow capacity (LS1, LV1) or the
LS or LV benchmark operations without any fish flows.
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Figure 3-12. Stage-Frequency Analysis—Bonners Ferry Maximum Daily Elevation

(May-July). Values for LVB would fall between LV1 and LV2; those for LSB would
fall between LS1 and LS2.
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Figure 3-13. Stage-Duration Analysis—Bonners Ferry Daily Elevation (May-July).
LVB would result in values between LV1 and LV2, while LSB would have values

between LS1 and LS2.
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Figure 3-14. Stage-Frequency Analysis—Bonners Ferry Seven-Day Average

Elevation (May-July). LVB would fall between LV1 and LV2, and LSB would fall
between LS1 and LS2.
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Figure 3-15. Stage-Frequency Analysis—Bonners Ferry Fifteen-Day Average
Elevation (May-July). LVB would fall between LV1 and LV2, and LSB would fall
between LS1 and LS2.
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Looking at the daily stage-duration curve (Figure 3-13), LS2 has the interesting feature of
having the lowest river stages among all the alternatives with fish flows about 80 percent
of the time. However, the remaining 20 percent of the time, daily river stages under LS2
would be quite high (above about 1758 feet), second only to LV2. The likelihood of
seven-day and fifteen-day average stages above 1756 feet would be higher than either
LS1 or LV1, but generally lower than LV2. For a given likelihood, the seven-day and
fifteen-day average stage would tend to be between 0 and 3 feet higher than under LS1.

Levee integrity effects downstream of Bonners Ferry would be expected to be similar to
LS1. Flows and water velocities in the river reach upstream of Bonners Ferry would be
higher under LS2 than LS1, which could result in more bank erosion in the braided reach
under LS2.

(LV2) VARQ FC w/ fish flows to powerhouse capacity plus 10 kcfs

The likelihood of exceeding flood stage at Bonners Ferry under LV2 would be the same
as the other alternatives. At lower river elevations, peak stages at Bonners Ferry under
LV2 would be the highest of any alternative in any given year. Like LS2, peak Bonners
Ferry stages under LV2 would be at or just below flood stage for almost half of years.

For stages below about 1759 feet, the likelihood of reaching or exceeding any given
Bonners Ferry river stage under LVV2 would be higher than any of the other alternatives
except LV1. Above 1759 feet, the likelihood of Bonners Ferry river stages under LV?2
would be the highest of any alternative. The likelihood of seven-day and fifteen-day
average stages above 1756 feet would be as high or higher than any other alternative. For
a given likelihood, the seven-day and fifteen-day average stage would tend to be between
zero and 3.5 feet higher than under LS1.

Levee integrity effects would be expected to be generally similar to LS2, with the
possibility of slightly greater bank erosion upstream of Bonners Ferry due to marginally
higher flows and water velocities during the spring freshet that would occur due to the
VARQ FC operation.

(LSB) Standard FC w/ fish flows up to 10 kcfs above powerhouse capacity, using spill
when reservoir, inflow and temperature conditions make this possible

Bonners Ferry stages under LSB would fall between LS1 and LS2, since spill would not
be achievable every year and it may not be possible to provide the full 10 kcfs above
powerhouse capacity. When spill of 10 kcfs could be achieved, its effect would be
similar to LS2, depending on duration. Effects on levee integrity under LSB would be
intermediate between LS1 and LS2.
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(LVB) VARQ FC w/ fish flows up to 10 kcfs above powerhouse capacity, using spill
when reservoir, inflow and temperature conditions make this possible (Preferred
Alternative)

Bonners Ferry stages under LVB would fall between LV1 and LV2, since spill would not
be achievable every year and it may not be possible to provide the full 10 kcfs above
powerhouse capacity. When spill of 10 kcfs could be achieved, its effect would be
similar to LV2, depending on duration. Effects on levee integrity under LVB would be
intermediate between LV1 and LV2.

Kootenay Lake to the Confluence with the Columbia River
(LS1) Standard FC w/ fish flows to powerhouse capacity (No Action Alternative)

From a flood control perspective, impacts of Libby Dam operations on the level of
Kootenay Lake are of greatest importance in May, June, and July when the lake typically
reaches its maximum elevation of the year. For this specific period, stage-frequency
curves of maximum Kootenay Lake elevation for all alternatives are provided in Figure
3-16.

The frequency curve for LS1 falls in the middle of all of the alternatives and is similar to
the frequency curve for LV1. In general, the differences between LS1 and the other
alternatives would be greatest in drier, low percent chance exceedance years. Differences
between the alternatives would diminish for wetter, rarer years as the curves for all
alternatives converge near a peak lake elevation of 1754 feet. This peak elevation would
be about 0.5 feet higher than that seen for the non-fish-flow benchmark operations (LS,
LV).

The level of Kootenay Lake is typically lowest at the end of March, and, as shown in
Figure 3-17, would be the same under all of the alternatives. As Kootenay Lake captures
snowmelt runoff between May and July, the lake fills and the water surface elevation
increases. Figure 3-18, Figure 3-19, Figure 3-20 show elevation duration curves for
Kootenay Lake for the months of May, June, and July, respectively.

Table 3-17 shows lake elevations that model simulations indicate would be exceeded
about 50 percent of the time for the months of May, June, and July (these ele