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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

S-6 Upper Columbia Alternative Flood Control and Fish Operations Final EIS



Libby Dam Alternatives

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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