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The U.S. Army Corps of Engineers, Bureau of Reclamation and Bonneville Power
Administration, as co-lead agencies, have prepared this Columbia River System
Operations (CRSO) Environmental Impact Statement (EIS) in accordance with the
National Environmental Policy Act (NEPA). NEPA requires federal agencies to
review and disclose the environmental effects of taking an action. The action
referred to in this EIS is a multi-faceted approach to system operations, maintenance,
and configuration of the 14 federal dam and reservoir projects in Idaho, Montana,
Oregon and Washington, called the Columbia River System (CRS). We prepared this
document in response to the need to review and update management of the CRS, including evaluating
impacts to resources in the context of new information and changed conditions in the Columbia River
Basin. Information and insights from this process have enabled the development of a comprehensive
approach to management of the CRS that meets multiple statutory authorities and complies with all
applicable laws and regulations.

More than 30 entities from across the region, consisting of tribes, intertribal organizations, federal agencies,
and state and local governments, agreed to participate as cooperating agencies in this NEPA process. We
greatly appreciate their technical expertise and input on this document. We are especially grateful to our tribal
partners for helping ensure that the document reflects tribal perspectives on the Columbia River System.

We released a draft EIS February 28, 2020, and held a 45-day public comment period during which we hosted
six public meetings and five meetings with tribes. Due to the stay-at-home and social distancing orders
from the COVID-19 pandemic, we hosted these meetings via teleconference calls and had robust attendance.
We received almost 59,000 comments from the public meetings, letters, and an online database. We
addressed these comments in the relevant technical sections of the EIS, the response to comments Appendix
of the EIS, throughout this executive summary, and in a new section of the executive summary entitled
“COMMON THEMES FROM THE COMMENT PERIOD.” We sincerely appreciate the public and tribal partici-
pation on the important issues contained in the CRSO EIS.

The EIS identifies and evaluates alternatives for operations, maintenance, and configuration of the CRS. After
evaluating the potential effects of the alternatives on flood risk management, water supply, hydropower
generation, fish and wildlife, navigation, cultural resources, recreation and other environmental and
socioeconomic resources, the co-lead agencies identified a Preferred Alternative that seeks to achieve a
reasonable balance of multiple river resource needs and co-lead agency mission requirements. The Preferred
Alternative is comprised of a suite of operational and structural measures that allow us to meet the Purpose
and Need Statement and objectives of the EIS, including those to benefit species listed as threatened and
endangered under the Endangered Species Act. Detailed descriptions of the alternatives are presented in
Chapter 2 (No Action and Multi-objective Alternatives) and Chapter 7 (Preferred Alternative) of the EIS.

The co-lead agencies recognize the impacts that the configuration, operation and maintenance of the
Columbia River System have had on endangered fish populations within the region, and we acknowledge
the important role we play in addressing those impacts. Ultimately, achieving broader recovery objectives
will also require additional regional actions to address other effects that are beyond the co-lead agencies’
CRS authorities. We also recognize that the completion of the CRSO EIS will not end the debate about the
future management of the Columbia River System. The Preferred Alternative allows for operational flexibility
to meet the wide range of regional priorities and will allow for the compilation of critical data that can

be used in the broader discussions. The co-lead agencies are committed to being active participants with the
region in developing coordinated solutions that collectively achieve broader recovery objectives.

It was very important to us to seek input from a broad variety of stakeholders in the region as we developed this
EIS. Not surprisingly, there is a wide range of views and opinions about the best approaches to managing the
Columbia River System. However, it was also apparent that people throughout the Northwest share many
common values and interests. Our goal has been to develop an approach to river management that balances
these multiple perspectives and can serve as a springboard to continued progress in the region on
recovery and mitigation for fish and wildlife, reliable and affordable clean electricity, and economic vitality
for the tribes and other communities who depend on the Columbia River System for their way of life. Our
understanding of the Columbia River System will continue to improve, and the perspectives of the people living
in the region will continue to evolve as well. We look forward to working with our many partners throughout
the region on these important and timely issues.

Sincerely,

=
D. Peter Helmlinger, P.E. Lorri Gray / Elliot Mainzer

Brigadier General Regional Director Administrator and CEO
U.S. Army Columbia-Pacific Northwest Bonneville Power Administration
Division Commander Bureau of Reclamation U.S. Department of Energy




PREFACE

he Columbia River Basin is one of the
greatest natural resources in the western
United States, and the rivers and their
tributaries form the dominant water
system in the Northwest. The headwaters
of the Columbia River begin at Columbia
Lake, on the west slope of the Rocky Mountain Range
in Canada, and the river follows a circuitous path for
more than 1,200 miles before emptying into the Pacific
Ocean near Astoria, Oregon. As its largest tributary, the
Snake River originates in western Wyoming and travels
1,078 miles before merging with the Columbia River
near Tri-Cities, Washington. The rivers influence the lives
of people, fish and wildlife throughout the Northwest.
The Columbia River and its tributaries, including both
those in the upper and lower river and the Snake River,
impact nearly every resident of the Northwest in some
way, by providing hydroelectric power, recreation, navi-
gation, water supply, flood risk management, and more.

Indigenous peoples have depended on the river and its
resources for spiritual and economic well-being since
time immemorial. These resources are central to tribal
culture, ceremony, and subsistence. Salmon, steelhead,
Pacific lamprey, sturgeon, bull trout, and other native
species found in the river are essential to many tribes’
identities. Tribal populations also depended on the river
for transportation, trade, fishing, and water supply.

As Euroamericans began arriving in the region in the
1800s, the Columbia River and its tributaries became an
important resource for them as well. They too depended
on the river for transportation, trade, commercial fishing,
and irrigation water. By the 1920s, plans were being
developed for the construction of multipurpose dams
in the Columbia River to manage the river in new ways.
With Congress’s approval and funding, numerous dams
were built along the Columbia River and its tributaries
to provide for flood risk management, navigation,
hydropower generation, fish and wildlife conservation,
irrigation, recreation, and municipal and industrial water
supply. The federal dams that are a part of the Columbia
River System (CRS) were built and put into service
between 1938 and 1976.

Today, the CRS continues to provide valuable social and
economic benefits to the region. Operation of the CRS
for flood risk management is an important purpose of the
system, one that has reduced the risk to lives, property,
and infrastructure in the basin. Large floods have
occurred in the Columbia River Basin throughout history
with catastrophic consequences. For example, in 1948,
a flood destroyed Vanport, Oregon. At the time, Vanport
was the second largest city in the state. Dozens of
people lost their lives, and more than 18,000 were left



homeless. Today, the CRS provides flood risk management
for communities along the river.

The Columbia-Snake Navigation System is an important
component of the regional economy. Between 50 and
60 million tons of cargo are transported each year

on the Columbia-Snake Navigation System, beginning on
the Snake River near Lewiston, Idaho, and Clarkston,
Washington, to the Snake River confluence with the
Columbia River near Pasco, Washington, and then on the
Columbia River to its confluence with the Pacific
Ocean near Astoria, Oregon. The river system allows
farmers to export grain and other crops grown in interior
parts of the United States to overseas markets. Cruise
line operators also use the system for tourism, which is
a growing business on the Columbia and Snake rivers.

The CRS is a major source of economical, reliable, and
clean power generation, providing the region with some
of the least greenhouse gas (GHG) intensive electricity
in the United States. On average, the CRS produces
8,500 average megawatts of carbon-free power
(equivalent to the power needs of eight cities the size
of Seattle), reducing the need to use carbon-emitting
resources, like natural gas and coal plants. The flexibility of
the CRS also helps integrate variable renewable resources
like wind and solar by stabilizing the system when these
resources are unavailable. In power grid operations, the
amount of power produced must match the amount
being consumed, second by second. Maintaining this
balance requires flexible generating resources. Flexible
resources are always available and can be ramped up
and down as needed to manage normal fluctuations in
supply and demand, as well as to help balance the variable
output of renewable resources such as wind and solar.
Hydropower is an example of a flexible resource that
helps manage the moment-to-moment variability of these
renewable generators’ output. With 2,500 average
megawatts or more of coal capacity expected to be retired
in the 2020s, the hydropower system can continue to
provide reliable power while helping to decarbonize the
regional economy.

The Columbia River and its tributaries provide water for
millions of people throughout the Columbia River Basin.
Farmers depend on water from the system to irrigate

crops that contribute to the national economy. These
crops include grains, alfalfa, and fruits and vegetables,
including the wine grapes that form the foundation

of the Northwest wine industry. Water from within the
study area irrigates nearly 1.4 million acres of land, with
the potential for more.

While the region has derived many benefits from the CRS,
there have also been adverse effects, particularly to
populations of native fish. In addition to the initial
construction and ongoing operations of the CRS, over
the past century the development of the Columbia
River Basin has brought with it many stressors that have
collectively contributed to population declines of native
fish species, including urbanization and development in
wetlands and floodplains, overfishing, water diversions,
water pollution, invasive species introduction, mining,
farming, ranching practices, logging and riparian erosion,
hatchery-produced fish and competition, and adverse
ocean conditions. It is estimated that before the late
1800s, a range of five to 16 million salmon and steelhead
returned to the Columbia River Basin each year.
Numbers of anadromous fish began to decline in the
late 1800s and continued to drop into the late 1900s.
Bull trout, sturgeon, and other resident fish species
have also experienced significant declines.

An ANADROMOUS FISH is born in fresh water, migrates

out to the ocean where it spends most of its life, then returns

to fresh water to spawn. Salmon, steelhead, and lamprey are all
anadromous fish.

Construction of the CRS directly impacted many of
the region’s tribal communities. Tribal homes, villages,
and resource gathering locations and traditional fishing
sites were inundated. Some of the most well-known

of these are Celilo Falls near The Dalles, Oregon, and
Kettle Falls along Lake Roosevelt in Washington. These
population declines were devastating to many tribes in
the Northwest. As noted previously, fish are central to
the identity of tribes.

MEGAWATT (MW) is the standard term of measurement for bulk electricity. One megawatt is 1 million
watts. The total possible output of a generating plant is expressed in megawatts. For example, Grand Coulee, the largest
dam in the Columbia River Basin and one of the largest in the world, has a maximum capacity of 6,735 megawatts.

However, power plants are not operated at full capacity year-round. A generating plant’s energy output over a certain

period of time (often a year) is expressed in AVERAGE MEGAWATTS. one average megawatt is equivalent
to one megawatt delivered continuously over a year. Grand Coulee’s annual energy output is 2,400 average megawatts.
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An elder from the Confederated Tribes of the Colville Reservation points to an inundated home site and fishing station on the north bank of the

Snake River.

“Salmon are the centerpiece of our
culture, religion, spirit, and indeed,
our very existence. As Indians, we
speak solely for the salmon. We have
no hidden agenda. We do not make
decisions to appease special interest
groups. We do not bow to the will

of powerful economic interests. Our
people’s desire is simple—to preserve
the fish, to preserve our way of life,
now and for future generations.”

Donald Sampson, 1994. Meyer Resources Inc. 1999. Tribal
Circumstances & Impacts from the Lower Snake River Project on the
Nez Perce, Yakama, Umatilla, Warm Springs, and Shoshone Bannock
Tribes. Prepared for the Columbia River Inter-Tribal Fish Commission
(CRITFC).

U.S. Army Corps of Engineers

Today, the annual runs of salmon and steelhead average
just over two million fish, of which 40% are naturally
produced. The rest come from hatchery programs
developed for conservation or safety-net purposes, or as
mitigation for the construction of the dams. Since 1992,
more than half of Columbia River salmon and steelhead
species have been listed under the Endangered Species
Act (ESA). Regional debate continues about the relative
importance of the different factors that cumulatively
led to this decline, but there is little debate that the
construction and operation of the CRS has had a sizable
impact on fish. Tremendous effort and billions of dollars
have been invested in infrastructure, hatcheries, and
other projects to improve passage and habitat for fish
in the basin over the last 50 years, particularly since the
passage of the Northwest Power Act in the early 1980s.

The co-lead agencies have made substantial improve-
ments for resident and anadromous (both adult and
juvenile) fish passage at the lower Snake River and lower
Columbia River dams. The co-lead agencies have
undertaken large-scale efforts to improve fish and wildlife
habitat in tributaries and the estuary. In addition to the

The fish ladder at John Day Lock and Dam that allows adult fish to
migrate upstream of the dam.

Bureau of Reclamation ~ Bonneville Power Administration



habitat restoration actions that have been taken to address
direct impacts where they occur from operations, these
actions typically enhance fish and wildlife habitat not
directly impacted by the operation and maintenance of
the CRS, but help mitigate for the effects of the CRS.
The co-lead agencies have funded an extensive hatchery
program that includes conservation hatcheries for
ESA-listed fish and other hatcheries to mitigate for the
construction and operation of the dams. Many of these
hatchery fish support tribal, commercial, and sport

harvest. While not inclusive of all actions that have been
taken to benefit salmon, steelhead, Pacific lamprey, bull
trout, sturgeon, and other native fish species, these
examples help provide context for the level of effort
that has gone into improving conditions for fish within
the basin.

The co-lead agencies are committed to working with
the region to continue to improve conditions for fish
and wildlife affected by operations of the CRS.

1 INTRODUCTION

1.1 COMPLYING WITH NEPA

The U.S. Army Corps of Engineers (Corps), Bureau of
Reclamation (Reclamation) and Bonneville Power
Administration (Bonneville), as co-lead agencies, have
developed the Columbia River System Operations
Environmental Impact Statement in accordance with the
National Environmental Policy Act (NEPA). The co-lead
agencies prepared this EIS in response to the need

to review and update operations, maintenance, and
configuration of the 14 CRS multiple purpose dams and
related facilities (“projects”). These projects are Libby,
Hungry Horse, Albeni Falls, Grand Coulee, Chief Joseph,
Dworshak, Lower Granite, Little Goose, Lower Monu-
mental, Ice Harbor, McNary, John Day, The Dalles, and
Bonneville (Figure ES-1). The United States Congress
authorized the Corps and Reclamation to construct,

operate, and maintain the CRS projects to meet multiple
specified purposes, including flood risk management
(FRM), navigation, hydropower generation, irrigation,
fish and wildlife conservation, recreation, and municipal
and industrial (M&l) water supply (Figure ES-2). Bonneville
is authorized to market and transmit the power generated
by these coordinated system operations. Although

the CRS has many purposes, it is operated as one inter-
connected system.

The October 19, 2018 Presidential Memorandum on
Promoting the Reliable Supply and Delivery of Water in
the West directed the co-lead agencies to complete the
EIS and associated biological opinions (BiOps) by 2020.

S‘Aubo'[’srmd
\-,\ L i\ Bt‘lllrl\gharn
= Victoria

Evgrert

Seattle
) Tac'a'rna

Figure ES-1: Columbia River System Projects
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® The National Environmental
Policy Act of 1969 (NEPA) is a
sweeping federal law and is one
of the first and most important of
the nation’s environmental laws.

NEPA helps federal agencies
make informed decisions.

Under NEPA, federal agencies
solicit broad input from citizens,
tribes, states, local governments,
other federal agencies, and
anyone else who might have an

interest or opinion on the project.

NEPA considers a broad range
of potential effects from a
federal action.
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Figure ES-2: Uses of the Columbia River System
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1.2 A COMPLEX OPERATION

To meet the many uses of the Columbia River System,
the co-lead agencies manage a complex operation that
includes storing and releasing water at just the right
times and in just the right amounts to meet various
needs throughout the year. Often, actions to meet one
need make it more challenging to meet another. For
example, in January, operators begin drafting reservoirs
to make room for spring runoff and provide flood risk
management space, but sufficient water must still be
available in early April to help propel juvenile salmon
and steelhead in their migration to the ocean. All of the
system’s purposes are important and must be carefully
choreographed.

As part of the CRSO EIS, the co-lead agencies analyzed
the environmental, economic, and social impacts of the
No Action and Action Alternatives, reviewing new
scientific information, where applicable, and responding
to the Opinion and Order from the U.S. District Court for
the District of Oregon.! The Opinion and Order states
the EIS should evaluate how to ensure that the prospec-
tive management of the CRS is not likely to jeopardize
the continued existence of any endangered or threatened
species, or result in the destruction or adverse modifi-
cation of designated critical habitat. It also ordered the
co-lead agencies to complete the Final EIS and records of
decision by March 2021 and September 2021, respectively.

1.3 NAVIGATING THE EIS

This executive summary provides an overview of the EIS,
which is a much larger document that contains highly
detailed analyses and results. This executive summary
also provides an overview of the major environmental
effects of the Preferred Alternative, but it is not
intended to be a substitute for the broader CRSO EIS
document, which provides a comprehensive and

detailed description of the environmental effects and
mitigation for the Preferred Alternative. The table of
contents below identifies the major topics and chapters
of the EIS. Where possible, the executive summary
points to the EIS chapter and section where the reader
can find further details on a topic. Visit the CRSO EIS

website.

Chapter 1 Introduction

Chapter 2  Alternatives

Chapter 3  Affected Environment and
Environmental Consequences

Chapter 4 Climate

Chapter 5 Mitigation

Chapter 6 Cumulative Effects

Chapter 7 Preferred Alternative

Chapter 8 Compliance with
Environmental Statutes

Chapter 9 Coordination and Public

Involvement
Chapter 10 List of Preparers
Chapter 11 References

Chapter 12 List of Appendices

I National Wildlife Federation, et al. v. National Marine Fisheries Service (NMFS), et al., 184 F. Supp. 3d 861 (D Or. 2016).
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1.4 SCOPE OF THE EIS

The geographic scope of the EIS encompasses the

14 federal projects on the Columbia River, the Snake
River, and some other major tributaries. Other federal
projects located across the Columbia River Basin (e.g.,
the Willamette Valley projects, the Yakima Valley
projects, and other federal projects in the upper Snake
River Basin), are not included in the specific geographic
scope for the effects analysis in this EIS. Those projects
are separate from CRS operations and are carried out
under different legal authorities.? Additionally, non-fed-
eral projects in the geographic scope were included

in the modeling of hydrology and outflows of operations
into the system, cumulative effects considerations, and
considerations for how federal operations may cause
impacts to non-federal projects. However, these
non-federal projects were not included in this CRS analysis
for scoping new measures of how they could operate
differently. Non-federal projects are subject to different
regulations, and requirements for operations are out-
lined in Federal Energy Regulatory Commission (FERC)
licensing. In addition, three projects in the Canadian
portion of the basin are partially coordinated with the
CRS under the Columbia River Treaty. These other proj-
ects are included in the direct effects analysis for power,
as appropriate.

The temporal scope of the EIS is assumed to be 25 years
from the signing of the record of decision, unless
otherwise specified, in order to have a similar period of
analysis for comparison of effects across resources for all
multiple objective alternatives. However, the socioeco-
nomic analysis uses a 50-year period to capture the full
array of changing costs and investments, and to evaluate
the total costs, benefits, consequences and tradeoffs
of the alternatives considered. The 50-year period of
analysis provides a long-term perspective that enables
the co-lead agencies to distinguish between short-term
socioeconomic impacts that may occur during the
implementation of alternatives and long-term effects
that would occur after implementation is completed. The
range of measures evaluated, and the effects analysis in
the EIS, allowed the co-lead agencies to understand the
outcomes of taking certain actions, and to recommend
a suite of measures to gain the best range of beneficial
effects while minimizing adverse effects. Adaptive
management will continue to be an important approach
to managing the CRS moving forward.

1.5 THE ENDANGERED SPECIES ACT
AND THE EIS

A biological assessment, or BA, is a document
developed by an action agency, or agencies, such as the
Corps, Reclamation or Bonneville, as part of interagency
consultation required by the Endangered Species Act.
The National Environmental Policy Act and the ESA
have different standards for legal compliance, as well as
different approaches to the analysis of the effects of the
action. Therefore, the analyses conducted in the CRSO
EIS and in the CRS BA are tailored to the requirements
of each regulatory process.

Depending on the ESA-listed species that are likely to be
affected by the action, an action agency submits a BA to
the regulatory agency responsible for enforcing the ESA:
National Marine Fisheries Service and the U.S. Fish
and Wildlife Service. In the case of the CRSO EIS, the
appended BA (see Appendix V) includes a proposed action
that describes the management of the Columbia River
System and the associated effects on listed species,
including salmon, steelhead, bull trout, and Kootenai River
White Sturgeon. The submittal of a BA initiates formal
consultation on the effects of an action on ESA-listed
species.

The regulatory agency then uses the information in the
BA to analyze and determine if the action complies
with the ESA. This documented determination, including
any recommendations, is called a biological opinion,

or BiOp. In the case of the CRSO EIS, NMFS produced
a BiOp (see Appendix V) for the listed salmon and
steelhead species and also assessed the effects of CRS
operations on related species that may be affected such
as Southern Resident killer whales and eulachon.

The USFWS produced a BiOp for the ESA listed resident
(freshwater) species: bull trout and Kootenai River
White Sturgeon.

NMFS and USFWS determined the actions are not likely
to jeopardize the continued existence of the ESA-listed
species, (e.g., salmon and steelhead species; Kootenai
River white sturgeon and bull trout) or not likely to
adversely affect green sturgeon and Southern Resident
killer whale. NMFS and USFWS also determined the
actions were not likely to destroy or adversely modify
designated critical habitat of any ESA-listed species.
These determinations resulted in two “no jeopardy”
biological opinions issued by NMFS and USFWS.

An environmental impact statement, or EIS, is a NEPA
document prepared by an agency or agencies to evalu-
ate the effects of its proposed action, and alternatives

2 For example, the Willamette Basin System, operated by the Corps, is authorized in part by several of the same Flood Control Acts as some of
the CRS projects. However, as outlined in these authorizations, the Willamette System was designed as a comprehensive plan of development
specific to the Willamette Basin, which would be operated as a separate system from the CRS.

U.S. Army Corps of Engineers

Bureau of Reclamation ~ Bonneville Power Administration



to that action on the environment. An agency then
provides the public an opportunity to comment on the
information in the EIS, responds to those comments in
writing and uses both the information contained in the
EIS and the comment responses to make an informed
decision.

Note that a BiOp and an EIS are both different from a
recovery plan under the ESA. A recovery plan serves as
a resource to organize on-the-ground actions to recover
a threatened or endangered species, considering all
of the impacts to that species no matter the source.

A recovery plan is a guidance and planning document
for state, tribal and federal resource managers, among
others, that does not obligate any public or private
entity, or federal agency to take any action. A recovery
plan describes a suite of actions to be taken by multiple
agencies and organizations across the region that
collectively are designed to move the listed species
toward recovery. For example, NMFS’ ESA Snake River
Spring/Summer Chinook Salmon and Snake River
Steelhead Recovery Plan should not be confused with
the NEPA or ESA consultation process for Columbia
River System operations, maintenance and configuration.
This recovery plan is much broader in scope and includes
actions that are beyond the capacity, authority, and
responsibility of the Columbia River System action
agencies.

1.6 WHAT’S NEW IN THE FINAL EIS

The final EIS documents the co-lead agencies’ response
to substantive comments on the draft EIS; documents
minor corrections and additions identified by commenters,
expert reviewers and the agencies during the review
and comment period; and includes measures from the
associated ESA consultations.

These corrections did not fundamentally change the
analysis or conclusions documented in the draft EIS. The
final EIS carries forward the Preferred Alternative iden-
tified in the draft EIS with minor changes. The final EIS
includes an appendix with all comments and responses
to substantive comments. In all, the agencies received
almost 59,000 comments through teleconference calls,
mail and online, which are included in Appendix T.

In this Executive Summary, we’ve added content to the
existing section on TRIBAL COORDINATION AND
PERSPECTIVES to provide a high-level description of
comments and responses from the comment period. We
added a section to address comments from the states

of Oregon, Washington, Idaho, and Montana, and at the
end of the Executive Summary, we added a section

to address common themes that we heard from the
comment period.

TABLEES 1 COOPERATING AGENCIES

FEDERAL AGENCIES

U.S. Environmental Protection Agency, Region 10

U.S. Coast Guard, 13th Coast Guard District

U.S. Department of the Interior, Bureau of Indian Affairs
STATE AGENCIES
IDAHO

Governor's Office of Species Conservation

Governor's Office of Energy and Mineral Resources

Department of Fish and Game

Department of Agriculture

Department of Lands

Department of Environmental Quality

Historic Preservation Office

Department of Parks and Recreation

Department of Water Resources

Idaho Department of Transportation

OREGON

Department of Fish and Wildlife

Department of Energy

Water Resources Department

Department of Agriculture

Department of Environmental Quality

MONTANA

Montana Office of the Governor

Montana Fish, Wildlife and Parks

WASHINGTON

Department of Ecology

Department of Fish and Wildlife

Department of Agriculture

COUNTY AGENCIES

Lake County, Montana

TRIBES

Confederated Salish and Kootenai Tribes of the
Flathead Reservation

Confederated Tribes of the Colville Reservation

Confederated Tribes of Grand Ronde

Confederated Tribes of the Umatilla Indian Reservation

Confederated Tribes and Bands of the Yakama Nation

Cowlitz Indian Tribe

Kootenai Tribe of Idaho

Nez Perce Tribe

Shoshone-Bannock Tribes of the Fort Hall Reservation

INTERTRIBAL ORGANIZATION

Upper Snake River Tribes Foundation on behalf of: Burns Paiute
Tribe, Fort McDermitt Paiute-Shoshone Tribe, and

Shoshone-Paiute Tribes of the Duck Valley Reservation

Executive Summary: Columbia River System Operations Environmental Impact Statement



In response to public comments, we have made some
changes to the EIS. For power, changes included reducing
the amount of replacement resources used for the

dam breaching alternative in response to public input,
incorporating updated costs for replacement resources
from the Northwest Power and Conservation Council’s
draft 8" Power Plan, and more thoroughly describing
the process for identifying potential replacement
resource portfolios.

In addition to content that was added or changed based
on public comments, the final EIS also reflects clarifications
from independent, external, peer review on how we
analyzed effects, including effects on endangered species,
regional economics, and power.

2 REGIONAL INPUT

The co-lead agencies (Corps, Reclamation, and Bonneville)
share responsibility and legal authority for managing
the CRS and worked together to develop the EIS. While
developing the EIS, the co-lead agencies understood the
importance of seeking broad input from the region. The
co-lead agencies gathered input from the public; tribes;
local, state, and federal governments; water resource
users, including utility customers, commercial navigation
and port entities, irrigation users, recreational and com-
mercial fishers; and other public interest organizations
during the scoping process.

2.1 PUBLIC SCOPING

The co-lead agencies implemented a robust public
scoping process to provide an opportunity for the public
to help identify significant issues that should be evaluated
in the EIS. The public scoping period extended from
September 30, 2016, through February 7, 2017. Also
during this time, the co-lead agencies conducted 16 public
meetings and two webinars.

More than 400,000 comments were provided by members
of the public, tribes, local and state governmental
agencies, non-governmental organizations, and other
stakeholders during the public scoping period. The
scoping comments are summarized in the Public Scoping
Report for the Columbia River System Operations
Environmental Impact Statement, October 2017.

2.2 COOPERATING AGENCIES

The co-lead agencies requested tribes, federal, state,
and local agencies to participate as cooperating agencies
based on their jurisdiction by law, or their special
expertise. More than 30 entities from across the region
agreed to be cooperating agencies in this NEPA process.
The current cooperating agencies are listed in Table ES-1.
These cooperating agencies contributed to the EIS by
providing information, participating on technical teams,
and reviewing draft materials. The cooperating agencies

U.S. Army Corps of Engineers

retained the right to comment on the draft and final EIS
during the public review and comment processes.

As the federal agencies responsible for complying with
NEPA, the co-lead agencies retained decision-making
authority over the content of the draft and final EIS, as
well as the ultimate content of the record of decision.
Due to this, the cooperating agencies may or may not
agree with or fully support all of the content of these
documents.

2.3 TRIBAL COORDINATION
AND PERSPECTIVES

Since time immemorial, the Columbia River Basin has
been inhabited by Native American peoples, who success-
fully subsisted on the abundant natural resources of the
region. They built thriving communities that relied on
the lands to sustain their way of life.

Tribal reservations were formed through a number of
different methods: treaties, executive orders, judicial
decisions, and legislation. Tribes with treaties ceded
territory to the United States and reserved reservation
lands to themselves. When Congress prohibited further
tribal treaties in 1871, the federal government used
presidential executive orders to establish reservations.
When Congress prohibited reservations through presi-
dential executive order in 1919, tribal recognition was
provided by statute.

The Northwest has a mix of tribes recognized by treaty,
executive order, and statute. Treaty tribes retained certain
off-reservation rights described within their treaties, such
as hunting, fishing, and gathering. Tribes recognized

by executive order and statute have established, through
legal challenges and other methods, that some similar
off-reservation rights may also belong to their tribes as
well. The federal government also recognizes the rights
non-treaty tribes have established through campaigning,
court decisions, and legislation. The potentially affected
area of the CRS includes portions of tribal reservations,
trust lands, and ceded lands of 19 federally recognized
tribes. Reservoirs that are part of the CRS system
inundate parts of three existing Indian reservations: the
Colville and Spokane reservations, which are partially
inundated by Lake Roosevelt; and the Nez Perce
Reservation, which is partially inundated by Dworshak
Reservoir. In some cases, the U.S. Government has entered
into special agreements with these tribes regarding
management of the reservoirs because of their location
within reservations.

In its relations with tribes, the United States “has charged
itself with moral obligations of the highest responsibility
and trust” (Seminole Nation v. United States, 1942).
These trust responsibilities derive from the historical
relationship between the federal government and tribes
as expressed in treaties, statutes, executive orders, and
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federal Indian case law. The co-lead agencies are
committed to a government-to-government relationship
with the tribal governments and recognize the unique
character of each tribe. Tribal governments have the
primary authority and responsibility for many reservation
affairs, and may be co-managers of natural resources
within their respective ceded, treaty, or usual and
accustomed areas. As a result, the co-lead agencies have
sought to involve the tribes from the beginning of

this process to gain their perspective on the planning
and management activities of water resources, fish and
wildlife resources and other natural resources in order
to achieve mutually beneficial results. The co-lead
agencies engaged with tribes during the development
of the EIS by inviting them to be cooperating agencies,
participating in formal government-to-government
consultations, and engaging with them through other
existing mechanisms, such as the Columbia Basin Fish
Accords. The co-lead agencies initiated government-to-
government engagement with the tribes in Table ES-2.

The tribes of the Columbia River Basin represent diverse
and distinct cultures, each different from the next. There

is one theme, however, that the tribes all have in common:
their association with the natural resources of the region
permeates every aspect of their cultures. This associa-
tion results in a strong sense of stewardship for the land.

It is difficult to overstate the effects the CRS has had on
tribal culture, way of life, and traditions. These effects
have been explicit—as in the loss of celebrated fishing
sites of regional importance such as Celilo and Kettle Falls;
and implicit—including the loss of the innumerable

and unquantifiable intra- and inter-tribal interactions
that occurred at these locations, such as loci-focused

ceremonies, traditions, languages and customs, dances
and song. The losses of these areas have adversely
affected how tribal communities define themselves,
interact with each other, and live full spiritual lives; and
in the process has undermined the processes through
which living cultures are nourished, maintained, and
perpetuated.

TABLE ES 2
ENGAGEMENT WITH FEDERALLY RECOGNIZED TRIBES

Burns Paiute Tribe

Coeur D'Alene Tribe of Indians

Confederated Salish and Kootenai Tribes of the
Flathead Reservation

Confederated Tribes of the Chehalis Reservation

Confederated Tribes of Grand Ronde

Confederated Tribes of Siletz Indians of Oregon

Confederated Tribes of the Colville Reservation

Confederated Tribes of the Umatilla Indian Reservation

Confederated Tribes of Warm Springs Reservation

Confederated Tribes and Bands of the Yakama Nation

Cowlitz Indian Tribe

Fort McDermitt Paiute and Shoshone Tribes of the
Fort McDermitt Indian Reservation

Kalispel Tribe of Indians

Kootenai Tribe of Idaho

Nez Perce Tribe

Shoalwater Bay Indian Tribe

Shoshone-Bannock Tribes of the Fort Hall Reservation

Shoshone-Paiute Tribes of the Duck Valley Reservation

Spokane Tribe of Indians

“The dams’ effect on tribal culture is far-reaching. Youth in Keller are
losing their traditional ways, the tainted river and loss of salmon dam-
aged the CTCR way of life. Parents do not have the same opportunities
to pass down their customs and traditions. Few know all the words
to the different ceremonies anymore. No one person still remembers
the names of all the fish. No one person remembers all the different
names used for some species of fish, as they are called by different
names as they move through the stages of their life ... when sweats are
not conducted, the language is not spoken as often, legends are not
told, family history is forgotten, ritual practices are lost, and the status
and role of the elders are diminished.”

The Confederated Tribes of the Colville Reservation
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Celilo Falls before and after construction of The Dalles Dam inundated the area, putting the falls underwater. For thousands of years, Celilo Falls
served as a culturally significant fishing site for tribes.

Many of the tribes have not only lost access to traditional to significantly higher mortality rates in comparison to
places, but have lost access to the one thing that all non-native communities.

these places on the river had in common, which bound
them together- the salmon. The loss of these foundational
aspects of tribal culture has manifested itself across
tribal communities in very tangible ways. The tribes
cope with levels of poverty, ill health, and unemployment
at significantly higher proportional rates than any
other ethnic group in the country, which in turn leads

Many of the facilities and much of the infrastructure
that make up the CRS were put in place before legislation
or enactment of executive orders that required the
U.S. government to consider the effects these actions
would have on the natural and cultural environment and
tribes. When the tribes did raise their concerns, they
were often ignored or minimized.

“Present tribal suffering stems, in large part, from the cumulative strip-
ping away of tribal Treaty-protected resources to create wealth for
non-Indians of the region ... In earlier decades, bureaucrats working to
convert the river to produce electricity, irrigate agriculture, carry com-
modities by river barge, and accommodate deposit of waste, asserted
that ‘uncertainty regarding impacts on salmon could be managed’ as

the conversion of the river moved forward.”

Meyer Resources Inc. 1999. Tribal Circumstances & Impacts from the Lower Snake River Project on the Nez Perce, Yakama, Umatilla,
Warm Springs, and Shoshone Bannock Tribes. Prepared for the Columbia River Inter-Tribal Fish Commission (CRITFC).
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Given the co-lead agencies’ trust responsibilities, and
their relationships with tribes that have deepened over
the years through collaboration in the Columbia River
Basin, it is important that tribal perspectives have

a prominent place in this document, as well as in the
management of the Columbia River System.

Most of the 19 tribes identified as being affected by the
operations of the CRS provided extensive input into the
CRSO EIS either as cooperating agencies or through their
comments, or both. As co-managers of the natural and
cultural resources of the Northwest, their expertise
was essential to the effects analysis of those resources.
All tribes desire a return to the abundance of natural
resources that was seen when the tribes were the sole
stewards of the resources, before the arrival of Euro-
Americans. In their comments, the Confederated Tribes
of the Umatilla Indian Reservation stated, “All alternatives
studied in the CRSO EIS should have been analyzed for
their effect on Columbia River fisheries and their ability
to contribute to the recovery of stocks to harvestable
levels that support tribal fisheries and communities.”

While acknowledging that other factors have had an
effect, all tribes attribute the loss of these natural and
cultural resources on the construction and operation of
the CRS and the development of power, irrigation,
navigation, and population growth enabled by the dams.
Most of the tribes supported breaching the four

lower Snake River dams, which they see as offering the
highest return rate of anadromous fish to the Snake
River and tributaries. Although this argument was made
by most of the tribes, there were regional differences
resulting from differing tribal customs and practices.
The issues identified below are intended to be a useful
summary, however they do not fully illustrate the depth
of content and range of issues described by the tribes.

The treaty tribes in the lower Columbia have treaty-
guaranteed rights to take salmon at their usual and
accustomed areas. They see the diminution of salmonids
from historic yearly runs of up to 16 million to today’s
average run size of two million fish as a violation of their
treaty rights.

Tribes in parts of the upper Columbia Basin advocated
strongly for the inclusion of passage and reintroduction
of salmonids in the blocked areas above Chief Joseph and
Grand Coulee dams. As the Coeur d’Alene Tribe stated,
“The loss of these habitats to anadromous fisheries has
had a significant and continuing impact on Coeur
d’Alene Tribal cultural, economic and social wellbeing.”

With regards to breaching the four lower Snake River
dams, the Upper Snake River tribes stated, “Chinook
salmon have been central to the culture and diet of the ...
tribes for thousands of years ... [and] these connections
have been greatly diminished over the last century

as eight dams on the Upper Snake River have prohibited
Chinook salmon from reaching ... traditional harvest
areas”

The Shoshone-Bannock Tribe added, “The Tribe believes it
is time to select an alternative that restores the systems
and affected unoccupied lands to a natural condition.”
The importance of healthy salmon and steelhead pop-
ulations to tribal cultures and economies are a central
part of the rationale for selecting juvenile fish passage
spill measures in the Preferred Alternative that have
the potential to provide major improvements in smolt-to-
adult returns. Continued investment in structural
improvements for lamprey passage also reflects con-
sistent feedback received from numerous tribes.

The affirmation and refinement of the Montana
Operations, which include measures designed to carefully
balance resident fish needs with downstream requests
for flow augmentation, is the result of close coordination
with state and tribal partners in the upper basin. Over
the past 30 years, the Montana Operations have evolved
to address the effects of Libby and Hungry Horse dams
on natural resources, with emphasis on controlled flows
and drafting rates (e.g., how fast and deep a reservoir is
lowered to preserve riparian habitat and then refilled in
the spring to provide flows that benefit ESA-listed bull
trout, Kootenai River White Sturgeon and salmon).

2.4 RESPONSIVENESS TO THE STATES

The four states, Oregon, Washington, Idaho, and Montana,
all provided invaluable expertise and contributions to
the CRSO EIS as cooperating agencies. While each state
brought a unique perspective, they also aligned around
a number of common themes. The four states were uni-
fied in calling for a continued commitment to improving
conditions for the region’s fish and wildlife. The state of
Idaho called for “increased predation control, increasing
hatchery production and wild fish abundance, and
improving natal habitat so that healthier fish are out-
migrating.” Montana is particularly focused on “hydro
operations at Libby and Hungry Horse dams that affect
resident fish, wildlife, and ecosystem processes.” Oregon
affirmed its “long-standing effort to recover salmon
and steelhead in the Columbia Basin as a vital part of
our ecological, cultural and economic heritage and pros-
perity,” and Washington emphasized “protecting and
restoring abundant, harvestable salmon and steelhead
and other native fish species, including contributing to a
reliable source of prey for Southern Resident orcas.”

Each state also recognized the importance of optimization
and balance across resource areas. In their comments
on Multiple Objective 3, Oregon stated that “these likely
benefits to salmon and steelhead need to be assessed
along with the impacts to power generation, irrigation,
flood control, and river-dependent commerce, and how
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Yakima County, Washington. Adding wood structures reduces stream
velocity and pushes water into streamside floodplains and wetlands,
many of which have been disconnected for decades as a result of past
forest practices.

Removing old agricultural dikes at the confluence of the Wallooskee
and Youngs rivers near Astoria, Oregon, to allow water to inundate

the historic floodplains and improve habitat for young fish on their

way to the ocean.

these sectors can be made whole or provided reasonable
offsets associated with potential removal of the Snake
River dams.” Washington highlighted the importance of
“providing for a clean, affordable, and reliable energy
system that meets our clean energy and climate goals;
ensuring affordable and reliable transportation alternatives
for wheat farmers in the Palouse and Tri-Cities areas; and
ensuring reliable irrigation supplies for eastern Washing-
ton farms.” Idaho asserted that “helping salmon thrive
and fostering a strong Idaho economy that produces
good jobs are not mutually exclusive,” and Montana called
for “balanc[ing] hydropower generation, flood manage-
ment, and ecosystem benefits that improve conditions
for resident species and their habitats without adversely
affecting downstream and anadromous species.”

Recovery is a regional goal that will require coordinated
regional action to address the numerous threats to listed
salmon and steelhead. (See section 1.5 of the Executive
Summary for more information on the meaning and
context of “recovery.”) Many of the states highlighted
the need for a broader regional process going forward
that looks explicitly at achieving higher benefits for

salmon and steelhead. Governor Brad Little of Idaho
stated that “Unfortunately, ocean conditions and climate
are more difficult to control. As you know, these factors
play a major role in the life cycle of ESA-listed anadro-
mous fish populations and so the region must continue
to minimize mortality while improving freshwater natal
habitat as much as possible. | look forward to working
with the action agencies and regional stakeholders

on this issue.” Governor Kate Brown of Oregon shared
a vision of a “formal partnership with the federal lead
agencies, National Oceanic and Atmospheric Adminis-
tration’s National Marine Fisheries Service (NMFS),
and the federally recognized tribal governments. The
process to formulate that vision must also provide
meaningful engagement with and input from the public
and others who depend on the Columbia River System,
including the energy sector, agriculture, and navigation
interests. It can draw upon the work of NOAA’s Columbia
Basin Partnership that seeks a collaborative approach
to comprehensive, integrated solutions for salmon man-
agement with full consideration of energy, agriculture,
transportation, recreation, and other community needs.”

For almost 100 years, the Crooked River in north central Idaho’s Nez
Perce-Clearwater National Forest was trapped in a tangle of turns
caused by dredge mining in the river and its floodplain. This tributary
habitat restoration project removed mine tailings which blocked the
stream for decades, and restored the natural floodplain and river flows.

U.S. Army Corps of Engineers

Looking downstream at a portion of the restored Mission Creek
channel, which used to be a ranch, near Moiese, Montana.
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Governor Jay Inslee of Washington was “heartened by
recent calls for, and steps toward, a regional collabora-
tion about how to do more for salmon in a manner
consistent with the energy, transportation, and irrigation
needs of Washington and the Pacific Northwest.”

The co-lead agencies support the idea of a regional
forum focused on rebuilding salmon and steelhead runs
and are hopeful that this EIS will provide a useful
foundation of information as we work together on a
shared vision for abundant salmon and steelhead and
a clean, reliable, and affordable energy future for the
Northwest. The intent of the Preferred Alternative is to
provide substantial benefits for salmon and steelhead
while still meeting the co-lead agencies’ purpose and
need of this EIS. While the Preferred Alternative is pre-
dicted to have a notably higher potential benefit for
Snake River salmon and steelhead than the No Action
Alternative, NOAA’s climate change analysis in the 2020
CRS Biological Opinion (NOAA, 2020) reminds us that
no one action in isolation can achieve the broader goal
of recovery.

2.5 AREAS OF CONTROVERSY

Lower Snake River Dam Breach

The co-lead agencies received important feedback from
tribal engagement, cooperating agencies, and through
public scoping pertaining to breaching the four lower
Snake River dams. Breaching the four lower Snake River
dams has been a topic of public discourse for decades.
This EIS provides an updated analysis of the many
biological and sociological variables and a range of
potential costs and benefits of retaining or breaching the
lower Snake River dams. In combination with other
sources of information and analysis available in the
public domain, the CRSO EIS can help inform the regional
conversation on this complex and polarizing issue. New
congressional authority and associated appropriations
would be required to implement the dam breaching
measures evaluated in the EIS. However, the measures
are carried forward in the analysis to align with the
District Court’s Opinion and Order, as well as in response
to comments received during public scoping.

Fish Modeling

The EIS analysis uses two different approaches to estimate
how the changes to CRS operations developed as part
of this EIS would affect the rates of adult salmon and
steelhead returning to the Columbia and Snake Rivers.
These models are the National Oceanic and Atmospheric
Administration’s National Marine Fisheries Service (NMFS)
Lifecycle Model (LCM), which includes the Comparative
Passage (COMPASS) model, which was developed by
scientists from throughout the Pacific Northwest, led by
NOAA; and the Comparative Survival Study (CSS) model,

which has been collaboratively developed by federal and
state agencies and tribal sovereigns. Both models were
used to estimate the magnitude of effects on spring
Chinook salmon and steelhead, and where applicable, the
model results were considered and applied to other
species.

The models apply different assumptions and predict
survival using different combinations of environmental
variables, which are described in more detail in Chapter 3,
Section 5. In general, the CSS model predicts that for
juvenile salmon and steelhead on their way downstream,
additional increases in spring spill (achieved by decreasing
flow through the turbines) would reduce the number of
powerhouses these young fish would swim through and
increase the number of returning adults in subsequent
years. The NMFS LCM does not predict the same
magnitude of increases in adult returns due to increases
in spill levels beyond performance standard spill, but
instead predicts that variables such as ocean conditions
or the number of fish transported (barged) past the dams
have a bigger impact on how many adult fish return.

TOTAL DISSOLVED GAS (TDG) is the amount of

gas present in water. Supersaturation of gases in water released
at hydropower dams can cause gas bubble trauma that can lead to
mortality if fish are exposed to harmful levels for extended periods

of time. Similar risks occur for SCUBA divers when dissolved gases
(mainly nitrogen) come out of solution in bubbles when returning

to the surface too quickly and can lead to decompression sickness
through temporary injury, paralysis, or death, often referred to as
“the bends.”

One element, delayed mortality, stands out as particularly
important in explaining the models’ different predictions.
Delayed or “latent” mortality is mortality attributed to the
CRS, but not experienced by juvenile salmon and steel-
head until after they pass through the freshwater CRS.
The CSS model attributes the majority of recent declines
in returning adult salmon and steelhead to decreased
ocean survival (delayed mortality) directly associated with
passage past the dams, but the CSS models also consider
numerous other factors including ocean conditions.
NMPFS’s LCM attributes the majority of recent declines to
the arrival time of juveniles entering the ocean (e.g., fish
that enter the ocean later in their migration run-timing
tend to have lower survival), and deteriorating ocean
conditions (decadal scale cycles in ocean productivity and
warming water in the Northeast Pacific). Future climate
change predictions in the ocean (i.e., warmer surface
temperatures) are anticipated to have negative effects on
marine rearing of ESA-listed anadromous fish, but are not
likely to be exacerbated by operations or maintenance
of the CRS.
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Given the ongoing regional and scientific debate over
these two models, the co-lead agencies decided to use
both models to evaluate the range of potential impacts
in the CRSO EIS. This approach allows for a transparent
examination of the results and assumptions embedded in
the two primary analytical models and allows the co-lead
agencies to share the assumptions and results of both
models to inform decision making. The differences in the
two models illustrate the complexity of predicting how
anadromous fish would respond to different management
actions and highlight the uncertainty that future research
and management decisions will need to address.

Independent, external, objective peer review is regarded
as a critical element in ensuring the reliability of scientific
analysis. As part of agency requirements when developing
analysis for an EIS, the Corps commissioned an Indepen-
dent External Peer Review (IEPR) of the primary CRSO EIS
Ecological Models. This review process was managed
by an independent third party and used a panel of
experts that were vetted and selected by the third party.
The IEPR was external to the co-lead agencies and was
conducted following Corps and Office of Management
and Budget guidance described in USACE (2018) and
OMB (2004). The ecological models reviewed as part
of the CRSO IEPR included the COMPASS model, the
NMFS LCM, CSS’ Lifecycle models, and the University of
Washington total dissolved gas model. Information on the
selection and qualifications of the IERP can be found in
Appendix B.

Through their review of the ecological models, the [EPR
panel found that “The models are very comprehensive
and provide a detailed comparison of alternatives under
very flexible input specifications” and that in regards to
the NOAA and CSS models that “both sets of models,

the COMPASS/LCM and the CSS sets, are sensible and
credible, and they allow for flexibility over a range of
inputs that will be helpful for modeling future conditions.”
However, the Panel has identified a number of concerns
and has provided specific recommendations to improve
the models in the Final Panel Comments. Overall, 13 Final
Panel Comments were identified and documented.

Of these, two were identified as having high significance,
four have medium/high significance, six have medium
significance, and one has medium/low significance.
The IEPR report and the co-lead agencies’ responses to
these six concerns as well as the remaining seven
medium and medium-low level concerns can be found
in Appendix X.

The first high significance comment is acknowledged
and addressed above, and throughout the model-specific
write-ups in Chapter 3, Section 5. The IEPR panel found
that the uncertainty in model output due to differences
in the attribution of salmon survival rates to the ocean

U.S. Army Corps of Engineers

Spillway with
Raised Weir

Flow dectectors keep
water from plunging
into the stilling basin
which helps lower
TDG production

Downstream

Juvenile fish passage routes on Columbia River System dams

SPILL FOR JUVENILE FISH PASSAGE

The co-lead agencies release (or spill) water through the federal
dams in the spring and summer to help juvenile salmon and steel
head migrate safely to the ocean. With spill, fish go past the dams
in water that flows through spillway openings, rather than traveling
through turbines or bypass systems. Spillway weirs allow juvenile
salmon and steelhead to pass a dam near the water surface, under
lower accelerations and lower pressures, providing a more efficient
and less stressful dam passage route.

SMOLT-TO-ADULT RETURN RATIO (SAR)
is the rate at which a group of fish survive from their smolt life
stage (typically measured at the first dam in their migration, such
as Lower Granite Dam, but can also be from their fresh-water

tributary or hatchery of origin) to an ending point as an adult
(usually back to a dam in the CRS such as Bonneville—the first dam
adults encounter—or Lower Granite Dam, which is the last dam that
Snake River fish can pass).
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environment versus Columbia River dam/reservoir
operations used in the COMPASS/LCM and CSS models
leads to increased uncertainty for decision makers. The
panel also found the effects of TDG on fish should be
carefully assessed in the CSS model. Both of these high
significance comments raised by the IEPR panel are
expected to be focal points as the co-lead agencies
implement the Preferred Alternative using the adaptive
management framework found in Appendix R.

In a common theme for all models, the IEPR panel noted
that improved documentation would enhance future
review efforts of these models. The panel found it
challenging to navigate the various user guides and
other material related to model development that was
generated at other times and for other purposes than
just the CRSO EIS analysis. The panel discussed how the
lack of documentation of the specific model and param-
eters made it more difficult for the panel to establish
that the models, analyses, results, and conclusions are
theoretically sound, computationally accurate, based on
reasonable assumptions, well-documented, and in com-
pliance with the requirements of the OMB Peer Review
Bulletin (OMB, 2004). From this feedback, the co-lead
agencies will continue to encourage the model developers
to enhance their model documentation and to provide
additional information to inform future peer reviews such
as the results of standard model validation.

The four medium/high significance comments noted by
the IEPR panel would be addressed as the Preferred
Alternative is implemented. Factors such as extrapolation
beyond current datasets, focusing on key predictor
variables while balancing the number of variables
analyzed, and improved documentation of model assump-
tions would be addressed as these models are applied
in assessing salmon and steelhead response to the
operations associated with the Preferred Alternative.

Quantitative and qualitative lines of evidence were
considered from NOAA’s LCM and CSS models, and both
models played an important role in shaping the Preferred
Alternative. Through the Flexible Spill Agreement
signed in 2018 (2019-2021 Spill Operation Agreement),
the co-lead agencies have also sought to develop more
collaborative and constructive working relationships with
the proponents of the CSS model and foster improved
technical exchange between LCM and CSS modelers.
Through this EIS, the co-lead agencies are creating an
additional opportunity to test the assumptions about
the potential for significantly increased salmon survival
embedded in the CSS model through the adaptive
implementation of a flexible spill operation. This adaptive
implementation framework includes careful monitoring
and evaluation to ensure there are not adverse impacts
on aquatic species or other unintended consequences
and is described in more detail in Part 2 of Appendix R.

Reintroduction

The co-lead agencies received tribal input and scoping
and public comments asking for the CRSO EIS to analyze
reintroduction of salmon above Grand Coulee and
Chief Joseph dams. Reintroduction of salmon above
Grand Coulee Dam and installation of fish passage

at Grand Coulee and Chief Joseph dams is an important
and complex, large-scale concept. Its consideration,
evaluation, and implementation should involve multiple
tribal, federal, state, and other entities. To allow so many
differing interests to coordinate on such a complex
topic, which may include international considerations,
a decision-making framework and a series of regional
workshops would be necessary just to approach the first
step of defining reintroduction objectives. Given the
incompatibility of such a wildlife management decision-
making framework with an analysis of the operation of
the CRS, it is not feasible to proceed with a detailed
consideration of reintroduction in this EIS. Moreover, to
meaningfully analyze reintroduction as a measure, the
details of the proposal would need to be understood
well enough to include in hydrologic, water quality, and
fish models. That information is not currently available,
and development of those details was not possible in
the timeframe of this NEPA process. The co-lead agencies
recognize the importance of participating in regional
efforts to address fish management topics in areas
blocked by Grand Coulee and Chief Joseph dams, poten-
tially including reintroduction. Between publication of
the draft and final EIS, the agencies participated in an
initial meeting with upper basin states and tribes to
begin structured conversations around the issue, and will
continue to support and participate in this dialogue.

Water Quality

The EIS analysis predicted water temperature and total
dissolved gas effects under various dam configurations
and operations as specified in the EIS alternatives.

Temperature

There are elevated water temperatures in the Columbia
River Basin due to regular climatic events and climate
variability. There is also regional debate over the role
the federal projects may play in contributing to higher
water temperatures. Due to this controversy, the
co-lead agencies developed a model that could distinguish
operational changes and water quality. While other
water quality models for the Columbia River Basin exist
(e.g. EPA’'s RBM-10 model), the co-lead agencies used
CE-QUAL W2 due to its ability to simulate two-dimensional
reservoir stratification (temperature differences at
depths) that occurs in the CRS. This was particularly of
interest for analyzing changes in Dworshak operations
and the effects on water temperatures in the lower
Snake River.
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Elevated water temperature, above state water quality
criteria of 20°C (68°F), within much of the Columbia and
Snake rivers is a concern. Water management operations
at the projects are able to provide more beneficial
water temperatures than have historically been observed.
Nonetheless, water temperatures in many locations of
the Columbia River Basin are too warm. Concern about
water temperatures increasing in the future and con-
tributing to the decline of water quality was expressed
by cooperating agencies. The co-lead agencies used
regionally developed climate and hydrology projections
from the River Management Joint Operating Committee
(RMJOC-II) study to qualitatively assess potential
effects to resources, including water temperatures. The
climate science community is still developing quantitative
models that can address possible effects in water tem-
perature from climate change, and unfortunately, there
are not reliable models at the appropriate resolution
(river scale vs. regional or global scale) at this time. This
data is critical to analyzing potential effects to fish quan-
titatively. In lieu of this information, the climate analysis
used the output from resource models under historical
conditions, such as water quality and fish, in addition

to available climate change data and scientific literature
to qualitatively assess potential effects to resources
(described in Chapter 4).

Columbia and Lower Snake River Temperature
Total Maximum Daily Load (TMDL)

Over the past two years, EPA has updated the RBM-10
one-dimensional temperature model to assess Columbia
and Snake River water temperatures and evaluate the
effects from the federal and non-federal dams as part
of the re-initiation of the TMDL. Some stakeholders
are comparing the scenarios analyzed in the TMDL effort
against CRSO EIS results. There are similarities in the
RBM-10 and CE-QUAL W2/HEC-RAS modeling assess-
ments of the lower Snake River, and both project teams
have evaluated the similarities and differences in

the models as part of an uncertainty assessment. At the
same time, direct comparisons are not appropriate given
the differences between scenarios and assumptions
made between the two projects. These differences are
described in Appendix D, Section 2.2.2.

U.S. Army Co