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Mission Statements

United States Department of the Interior

The mission of the Department of the Interior is to protect and provide
access to our Nation’s natural and cultural heritage and honor our trust
responsibilities to Indian Tribes and our commitment to island
communities.

California Department of Fish and Game

The Mission of the Department of Fish and Game is to manage
California’s diverse fish, wildlife, and plant resources, and the habitats
upon which they depend, for their ecological values and for their use
and enjoyment by the public.




Klamath Facilities Removal
Draft Environmental Impact Statement/Environmental Impact Report

Siskiyou County, California
Klamath County, Oregon

Lead Agencies: U.S. Department of the Interior, through the Bureau of Reclamation
(Reclamation), and California Department of Fish and Game (CDFG),
Sacramento, California.

State Clearinghouse # 2010062060

ABSTRACT
This Klamath Facilities Removal Environmental Impact Statement/Environmental Impact
Report (EIS/EIR) evaluates the potential impacts of the removal of the four PacifiCorp' dams
on the Klamath River as contemplated in the Klamath Hydroelectric Settlement Agreement
(KHSA). The Klamath Basin Restoration Agreement (KBRA), as well as the transfer of Keno
Dam, will be treated and analyzed as a connected action. Together, these two agreements
attempt to resolve long-standing conflicts in the Klamath River Basin, located in southern
Oregon and northern California. The KHSA and KBRA provide for the restoration of native
fisheries and sustainable water supplies throughout the Klamath River Basin. Specifically, the
KHSA established a process for a Secretarial Determination. This process includes studies,
environmental review, and a decision by the Secretary of the Interior regarding whether
removal of J.C. Boyle, Copco 1, Copco 2, and Iron Gate Dams (1) will advance restoration of
salmonid (salmon, steelhead, and trout) fisheries of the Klamath Basin, and (2) is in the public
interest, which includes but is not limited to, consideration of potential impacts on affected
local communities and Tribes.

This EIS/EIR has been prepared according to requirements of the National Environmental
Policy Act (NEPA) and the California Environmental Quality Act (CEQA). Direct, indirect,
and cumulative impacts resulting from the project alternatives on the physical, natural, and
socioeconomic environment of the region are addressed.

Comments on this document must be submitted by November 21, 2011. Reclamation and
CDFG will consider comments on the Draft EIS/EIR received during the 60-day review period.

FOR FURTHER INFORMATION CONTACT:

Elizabeth Vasquez Gordon Leppig

Bureau of Reclamation California Department of Fish and Game
2800 Cottage Way, Sacramento CA 95825 619 Second Street, Eureka CA 95501
Phone: (916) 978-5040 Phone: (707) 441-2062

Email: klamathsd@usbr.gov Email: KSDcomments@dfg.ca.gov
Fax: (916) 978-5055 Fax: (707) 441-2021

! PacifiCorp refers to the current utility and all previous owners/names.
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Executive Summary

ES.1 Introduction

This document, Klamath Facilities Removal Environmental Impact Statement/ Environmental
Impact Report (EIS/EIR), has been developed in accordance with the requirements of the
National Environmental Policy Act (NEPA) and the California Environmental Quality Act
(CEQA) to analyze the potential impacts to the environment from removing four PacifiCorp
Dams (J.C. Boyle, Copco 1, Copco 2, and Iron Gate) on the Klamath River under the Klamath
Hydroelectric Settlement Agreement (KHSA). The KHSA is one part of a basin-wide approach
to address the continuing and unresolved issues related to the basin resources that have resulted
from over-stressed water supplies and water quality concerns.

Due to these unresolved issues, during the previous ten years, the federal government has faced
events and taken unprecedented and extraordinary actions in the Klamath Basin. The following
are examples of some of these events and actions:

e Inspring of 2001, the federal government announced there would be no deliveries of
water from Upper Klamath Lake or Klamath River to Reclamation’s Klamath Project
due to Federal Endangered Species Act (ESA) concerns - the first time project water
deliveries were not made at a Reclamation project (very limited deliveries occurred later
in the summer).

e In 2002, there was a major fish die-off in the Klamath River of adult fall-run Chinook
salmon (at least 30,000 fish).

e In 2005, warnings of contact with water in Iron Gate and Copco Reservoirs due to toxic
algae blooms began being posted annually.

« In 2006, low abundance of Klamath Basin Chinook salmon lead to severe restrictions on
commercial and recreational harvest along 700 miles of the California and Oregon coast,
as well as major reductions in Klamath River recreational and tribal fisheries.

e In 2009, Klamath area commercial salmon harvest was closed.

e In 2010, there was a significant reduction in water deliveries to Reclamation’s Klamath
Project due to dry hydrologic conditions.

« In 2010, the Klamath Tribes limited their harvest of suckers to ceremonial use for the
25th consecutive year and experienced their 92nd year without access to salmon.

These events and actions, plus others not mentioned, have demonstrated the need for long-term
solutions that address these complex and basin-wide issues. There have been limited and
piecemeal approaches that have provided interim relief or some mitigation, but the Klamath
Basin faces substantial, long-term challenges that many believe call for different and more
comprehensive approaches. As stated above, the KHSA is one part of a proposed approach to
resolve these issues.

ES-1 — September 2011



Klamath Facilities Removal EIS/EIR
Public Draft

KHSA

The KHSA is an agreement to study the potential removal of four dams on the Klamath River
and, should a decision be made to remove these dams, the agreement provides a path forward on
undertaking this removal. The potential removal of dams can be one of, or a part of, other long-
term solutions to basin challenges. The KHSA was developed by representatives of 45
organizations including federal agencies, the States of California and Oregon, PacifiCorp, Indian
Tribes, counties, irrigators, and conservation and fishing groups in order to end one of the most
economically, environmentally, and culturally devastating water disputes in the western United
States. The terms of the KHSA acknowledge, however, that there are many unknown
consequences regarding the potential removal of these facilities and thus the agreement requires
that the Secretary of the Interior undertake a series of scientific studies to determine whether dam
removal would be in the public interest and would advance restoration of the salmon fishery. If
the Secretary, in cooperation with the Secretary of Commerce and other Federal agencies as
appropriate, determines that dam removal fulfills these criteria, the States of Oregon and
California will consider whether to concur in that determination.' If the governors concur, dam
removal will proceed in accordance with the KHSA. This joint EIS/EIR is intended to provide
the required environmental review for both the Secretarial Determination and the gubernatorial
concurrences. Consequently, this EIS/EIR has been prepared by the United States Department of
the Interior (DOI), as lead NEPA agency, and the California Department of Fish and Game
(CDFQG), as lead CEQA agency (collectively referred to herein as Lead Agencies). Recognizing
that elements of the Proposed Action would occur in California and Oregon, CDFG collaborated
with DOI, with input from the State of Oregon, to make a reasonable, good faith effort in
disclosing all significant environmental effects of the Proposed Action. Absent certain
circumstances, CEQA does not apply to any project or portion thereof located outside of
California which will be subject to environmental review pursuant to NEPA. (Public Resources
Code § 21080(b)(14); CEQA Guidelines § 15277).

Klamath Basin Restoration Agreement (KBRA)

The KBRA is also a basin-wide approach to addressing the current resources challenges. The
KBRA will be signed by the United States upon congressional authorization.> The complete
KBRA package entails various commitments and actions that have been or will be proposed
and/or undertaken in the basin by federal, state, local, tribal, and private interests. Some of the
KBRA actions could have effects (whether adverse or beneficial) on the same environmental
resources that would be affected by dam removal. Some KBRA actions are expressly
preconditioned by and therefore hinge upon dam removal, and an affirmative Secretarial
Determination. Some KBRA actions are federal but are not expressly linked to dam removal, and
some actions are completely between private parties.

! There are certain conditions that must be met prior to the Secretary making this determination. One such condition is the
enactment of federal law authorizing the KHSA which has not occurred as of this time. There are also other requirements. For a
complete list of these requirements, please see KlamathRestoration.gov, which has the KHSA posted in its entirety.

2 Under the KHSA and KBRA (Agreements) the United States will be a party to the KBRA at the time of a Secretarial Determination
under the KHSA, and obligated to implement the KBRA according to its terms.
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NEPA Specific Analysis

The federal lead agency, the DOI, is analyzing the KBRA as a connected action. NEPA defines
connected actions as those actions that are closely related or cannot or will not proceed unless
other actions are taken previously or simultaneously (40 CFR 1508.25(a)(1)(ii)).* Some actions
or component elements of the KBRA are independent obligations and thus have independent
utility from the KHSA, but the implementation of several significant elements of the KBRA
package would be different, if the determination under the KHSA is not to pursue full dam
removal. Recognizing that implementation of many elements of the KBRA are unknown and not
reasonably foreseeable at this time, the connected action analysis is being undertaken at a
programmatic level. Consequently, appropriate NEPA compliance will be completed for the
KBRA in the future.

For purposes of this analysis, the KBRA is viewed as a whole program even though some of its
component parts are currently being implemented (those without a federal nexus or not subject to
environmental review) or could be implemented on
an individual basis without dam removal. One of the

reasons the KBRA is treated as a whole for purposes SN ——

of t_hi_s_analysis under NEPA is that. the individual DO elected to utilize the NEPA
activities under the KBRA will be implemented, process to meet the federal
through adaptive management and in close requirements of Section 106 of the
coordination with committees comprised of National Historic Preservation Act

stakeholders, in a manner that seeks to attain synergy (S,\g:tIT OAn) ggoag‘(’é")’eg g?gigiﬁgsﬁﬁg

and optimize benefits through a coordinated, holistic undertaking, for purposes of Section
approach to restoration and water management. 106 of the NHPA, as the removal of
Implementing those KBRA activities that are not the four PacifiCorp dams which may
connected to facilities removal on an individual basis be a result of the Secretarial
without the benefit of adaptive management and DETEMITETN, Ve pRepesEe
stakeholder input will likely not provide the same

undertaking has the potential to affect
historic properties triggering

level of optimization. compliance with Section 106 of the
NHPA. The analysis and
Consequently, for purposes of NEPA, in the EIS for consultations concerning any effects

alternatives where dams are not removed, the KBRA, of the Proposed Actionand
alternatives on historic properties are

as currently signed by the parties, would not be integrated into the NEPA review and
implementEd. This is not a jUdgment about whether documentation pursuant to the

any particular measure in the KBRA will be criteria identified in 36 CFR Section
implemented in the absence of dam removal. Rather, 800.8(c)(1)-(4).

it is an assumption that in the absence of dam
removal, the KBRA will not include all of the
components present in their current form. This

% We acknowledge, however, that the KBRA could also be analyzed as a cumulative or similar action under 40 CFR 1508.25(a)(2)
and (3). We note that all three definitions (connected action, cumulative actions, and similar actions) are within the section that
provides parameters for the “scope” of the action, which determines both the range of alternatives and the impacts to be
considered in an EIS. Ultimately, however, we believe the important point is not the labeling but the analysis and whether the
decision (in this case whether to remove four dams) is informed by a EIS that is proper in scope.
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means that this document does not make decisions about implementing any specific program,
plan, commitment, or activity under the KBRA if dams are not removed. Federal decisions on
specific measures in the KBRA, including any necessary additional environmental review, will
be made in a separate process. This document will be used to inform a decision related only to
dam removal. In doing so, NEPA requires that we properly scope the EIS to include a discussion
of connected actions. Further NEPA Section 40 CFR 1508.25 recognizes the interrelationship of
scope to other statements and encourages to tier EISs, focusing on issues as they are ripe for
decision.

CEQA Specific Analysis

CDFG, as lead agency under CEQA, is analyzing relevant parts of the KBRA in a programmatic
fashion, as described in Section 15168 of the CEQA Guidelines. This decision was made
because many of KBRA's component elements have not been specified to a degree where the
associated impacts would be reasonably foreseeable for purposes of this environmental analysis.
The parties recognize that future project-specific analysis may be required for various
components of the KBRA as they become more clearly defined and when a public entity, as
defined by CEQA Guidelines section 15379, identifies a discretionary approval pursuant to
CEQA Guidelines section 15378 which would obligate subsequent review. A program-level
document is appropriate when a project consists of a series of smaller projects or phases that may
be implemented separately. Under the programmatic EIR approach, future projects or phases
may require additional, project-specific environmental analysis. It should also be noted that this
EIR makes certain assumptions about the foreseeable effects of KBRA based on existing
information, including, among other things, how the fishery and water resources programs may
be designed and implemented. CDFG recognizes that subsequent environmental analysis may be
required by any California public entity with an approval or permitting obligation if the
circumstances specified by CEQA Guidelines section 15162(a) are triggered.

Importantly, CDFG could have analyzed the associated impacts of the KBRA relative to the
KHSA in the indirect and cumulative impacts analysis portion of the KHSA EIR as it is not
affirmatively approving or carrying out any one aspect of the KBRA that would be subject to
environmental review. CDFG recognizes it is not “approving” any discretionary portion of the
KBRA that could alter the physical environment and that by signing the KBRA it has already
executed and committed to the agreement itself. Thus, similarly to the EIS, there are no
alternatives that consider what a new or revised KBRA might look in the event dams are not
removed. Rather, to avoid confusion, duplication, and wasted resources, CDFG has determined
that the concurrent and connected nature of the KBRA to the KHSA warrants a clear
understanding of its potentially significant impacts and that the approach of programmatic
analysis is equally, if not more, sufficient for providing that information to decision-makers.

Thus, out of an abundance of caution, and to ensure full transparency, CDFG has agreed to
consider significance determinations for the KBRA in a programmatic fashion. Recognizing that
elements of the Proposed Action would occur in California and Oregon, CDFG collaborated with
DOl to, with input from the State of Oregon, make a reasonable, good faith effort in disclosing
all significant environmental effects of the Proposed Action. Absent certain circumstances,
CEQA does not apply to any project or portion thereof located outside of California which will
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be subject to environmental review pursuant to NEPA. (Public Resources Code § 21080(b)(14);
CEQA Guidelines § 15277). CDFG considers the proposed actions by California to be
implementation of the KHSA and thus has crafted alternatives only for dam removal itself,
assuming that absent full facilities removal the relevant elements of the KBRA will no longer be
ascertainable.. CDFG recognizes that in the event subsequent analysis is deemed appropriate, it
will be required to consider any feasible alternatives, mitigation measures, and any other
elements required by CEQA as the basis for any approval of such KBRA project or phase in
accordance with existing law.

Oregon Concurrence

The State of Oregon, and more specifically the “Klamath Team” consisting of Oregon Water
Resources, Oregon Department of Fish and Wildlife, and Oregon Department of Environmental
Quality, will follow a distinct process for determining concurrence with an Affirmative
Determination by the Secretary of Interior (as defined pursuant to Executive Order No. 10-10 by
the Governor of Oregon).

The Oregon Klamath Team will evaluate two questions in order to determine concurrence:

1. Whether significant impacts identified in its environmental review can be avoided or
mitigated as provided under state law.

2. Whether the facilities removal will be completed within the State Cost Cap.

The Klamath Team will provide the results of its evaluation in a recommendation to the
Governor, for transmittal to the Secretary of Interior as a concurrence, if appropriate.

ES.2 Background

Figure ES-1 illustrates many of the existing features of the Klamath Basin in southern
Oregon and northern California. The Klamath Basin’s history, like numerous other river
basins throughout the western United States, is one of fish harvest, dam construction,
water diversion, and corresponding changes in the basin’s water quality, hydrology, and
natural resources.
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Figure ES-1. The Klamath Basin
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ES.2.1 Basin Timeline

Figure ES-2 displays a timeline of
some of the events and activities
within the basin which have
contributed to current conditions
related to water supply, fisheries, and
stakeholder negotiations. Water
diversions and planning for dam
construction in the basin began prior
to 1905, when the precursor to the
Bureau of Reclamation (Reclamation)
started construction of Reclamation’s
Klamath Project. Construction of the
Klamath Hydroelectric Project,
starting with Copco 1 Dam, began in
1911.

ES.2.2 Activities Leading to the
Development of the KHSA and
the KBRA

While the construction and operation
of reservoirs and dams on the Klamath
River facilitated development, growth,
and expansion of an agricultural
economy in the region, it also
contributed to declines in fisheries and
water quality, as well as impacts on
tribal resources and culture.

As described above, construction of
the dams along the mainstem of the
Klamath River resulted in fisheries
declines. The construction of Copco 1
Dam resulted in decimation of the
Klamath Tribes' anadromous fisheries
by blocking fish passage to the Upper
Basin. The 1980s and 1990s
witnessed declining populations and
closure of Lost River and shortnose
sucker fisheries as well as the federal
listing under the Endangered Species
Act of both sucker species and coho
salmon.

Executive Summary

Klamath Hydroelectric Project

The Klamath Hydroelectric Project was constructed
between 1911 and 1962 and includes eight
developments: the East and West Side power
facilities, and Keno, J.C. Boyle, Copco 1, Copco 2,
Fall Creek, and Iron Gate Dams. Located at the
upstream boundary of the Klamath Hydroelectric
Project, Link River Dam and Upper Klamath Lake
are not part of the project.

All of the dams, excluding Link River Dam, are
owned by PacifiCorp. Link River Dam was
constructed to enhance hydroelectric production at
the East and Westside power plants as well as
control the storage and timing of water releases
downstream to better control future power
production at the lower river dams. The dam is
operated by PacifiCorp under Reclamation’s
direction for regulating flows and storing water in
Upper Klamath Lake.

Keno Dam regulates water levels of the Klamath
River upstream of the dam. The facility does not
include power-generating equipment. PacifiCorp
operates the dam under an agreement with
Reclamation to maintain stable water levels in
Keno Reservoir for consistent water delivery to
dependent water users.

The dams on the mainstem of the Klamath River
include: J.C. Boyle, Copco 1, Copco 2, and lron
Gate Dams (the Four Facilities), which are currently
owned by PacifiCorp. The portion of the Klamath
River that includes these four most downstream
dams is referred to as the Klamath Hydroelectric
Reach. Fall Creek Dam is on a Klamath River
tributary that flows into Iron Gate Reservoir.

The purpose of the Klamath Hydroelectric Project is
power generation. The installed maximum capacity
of the entire project is 169 megawatts and, on
average since full installation in 1963, the project
produced 82 megawatts, and annually generated
716,800 megawatt-hours of electricity.
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1918

1921
1921
1922

1923
1924
1925

Indian Tribe use of Klamath Basin since time
immemorial

Klamath River Reservation established (Yurok)

Land for Hoopa Valley Indian Reservation set aside
by Congress.

Klamath Indian Reservation established (The
Klamath Tribes)

Boundaries of the Hoopa Valley Indian Reservation
established by Executive Order

Reclamation’s Klamath Project Authorized by the
Secretary of the Interior (May 15)

Work on Reclamation’s Klamath Project begins
A-Canal completed

President Theodore Roosevelt forms Lower Klamath
Lake National Wildlife Refuge, the first in the nation

Clear Lake Dam completed

Clear Lake National Wildlife Refuge established
Lost River Diversion Channel completed
Wilson Diversion Channel completed

Connection of Lower Klamath Lake to Klamath River
blocked

Copco 1 Dam completed; passage of salmon and
steelhead to the Upper Basin blocked; harvest
opportunities for Klamath tribes ends

Anderson-Rose Dam on Lost River completed
Link River Dam completed

Copco 2 construction begins in order to meet
additional electricity demand of timber industry and
reregulate flows from Copco 1

Malone Diversion Dam on Lost River completed
Miller Diversion Dam on Miller Creek completed

Copco 2 completed
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1925
1928

1930
1931
1938
1939

1941
1950
1954

1956
1957

1958

1962
1966
1967
1971
1971

1975

1979

Gerber Dam completed

Tule Lake (39,116 acres) and Upper Klamath Lake
(15,000 acres) National Wildlife Refuges established

Lost River Diversion Channel enlarged
Keno Regulating Dam completed
Land purchased for Resighini Rancheria

Quartz Valley Indian Reservation established

D-Pumping Plant completed
Lost River Diversion Channel enlarged

Klamath Tribes' (Modoc, Klamath, and Yahooskins)
federal recognition terminated

FERC Relicensing for PacifiCorp or predecessor

Klamath River Basin Compact ratified by California
and Oregon “to facilitate ...the orderly
...development, use, conservation, and control” of
Basin water for domestic and agricultural uses,
protection and enhancement of wildlife, fish, and
recreational resources. To ensure equitable
distribution and use of water between the two
states and the Federal Government

J.C. Boyle Dam completed, providing peaking
power

Iron Gate Dam completed

Keno Dam replaced

Lost River sucker listed as "Rare" by State of CA
Shortnose sucker listed as "Rare" by State of CA

Lost River and shortnose sucker identified as species
of concern under the CESA

Klamath Basin adjudication proceedings for State of
Oregon begin

Karuk Tribe becomes federally recognized

Figure ES-2a. Klamath Basin Timeline
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1986

1988

1988

1991

1993

1994

1995

1995-
1997

1997
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2001

2002

2003

2004

2004

2004

2005
2005
2005

1980 1990 2000 2010

Portion of the Lower Klamath River designated as a
“Wild and Scenic” river

Trinity River Restoration Program initiated

Klamath Tribes reinstated as federally recognized
tribes and close their sucker fisheries for conservation
purposes. Hundreds of adult suckers are observed in
a summer-time die-off in Upper Klamath Lake

20 Year "Klamath River Basin Fishery Resources
Restoration Act" - Public Law 99-552 (100 Stat. 3081,
October 27, 1986), as amended by P.L. 100-580. Task
Force Formed

Lost River and shortnose sucker listed as endangered
under ESA

Hoopa-Yurok Act establishes an independent Yurok
Reservation and Tribal government

Long Range Plan for the Klamath River Basin
Conservation Area Fishery Restoration Program
completed by U.S. Fish and Wildlife Service

Federal Government sets the Klamath tribal Fishing to
50% of total available harvest for Fall Chinook

Klamath River from J.C. Boyle Powerhouse to the
California-Oregon state line designated “Wild and
Scenic"river

Adoption of the Klamath, Six Rivers, and Shasta-Trinity
National Land and Resource Management Plans that
included findings from the 1993 Forest Ecosystem
Management Team and 1994 Record of Decision for
the Northwest Forest Plan for the Aquatic
Conservation Strategy that mandated watershed
restoration, identified key watersheds as strongholds
for salmon recovery, and standards and guidelines to
protect and restore watershed conditions

Many thousands of adult suckers observed in
summer-time die-off in Upper Klamath Lake

Coho salmon listed under ESA

PacifiCorp begins re-licensing proceedings for the
Klamath Hydroelectric Project

Water deliveries to Reclamation’s Klamath project are
curtailed to protect ESA listed species due to drought

At least 33,000 returning adult salmon, primarily
fall-run Chinook, die in the mainstem of the Klamath

Construction of new A-Canal headgates and fish
screen

PacifiCorp initiates dam relicensing application with
FERC

Construction of Lost River and shortnose sucker
friendly fish ladder at Link River Dam

PacifiCorp files Final License Application with FERC to
re-license Klamath Hydroelectric Project

Coho salmon listed under the CESA
KBRA/KHSA talks begin

Commercial salmon ocean harvest restricted on
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2020

2005

2006

2006

2006
2006

2006
2006

2007

2007

2007

2008

2008

2009

2009
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2010

2010
2011

Water quality studies show that Copco and Iron Gate
Reservoirs have regular, prolonged blooms of toxic
algae in the summertime. Warnings against human
contact with the reservoir water begin to be routinely
posted

Federal Agencies release drafts of mandatory
prescriptions for a new Klamath Hydroelectric Project
license, which if finalized will require fishways, flow
management changes, and other changes

PacifiCorp challenges scientific foundations of Federal
prescriptions in a trial-type hearing under the Energy
Policy Act of 2005. Judge's rulings support scientific
foundations of most Federal prescriptions

KBRA/KHSA talks intensify

PacifiCorp's license to operate the Klamath
Hydroelectric Project expires. The relicensing process
continues and the Project continues operation under
annual license

Agriculture's contracts for low power rates expire

700 miles of Oregon and California coast closed to
commercial salmon fishing due to weak Klamath
stocks

Federal agencies finalize mandatory prescriptions for
a new Klamath Hydroelectric Project license, requiring
fishways and flow management changes, among
other things

FERC issues a Final Environmental Impact Statement
for the Klamath Hydroelectric Project

Commercial salmon ocean harvest restricted on
California and Oregon coasts due to weak Sacramento
River salmon stocks

California commercial ocean harvest closed due to
weak Sacramento River salmon stocks

Removal of Chiloquin Dam opens Lost River and
shortnose sucker habitat

Oregon legislature passes Senate Bill 76, which
provides for $180 miillion in PacifiCorp rate-payer
contributions to the cost of removing the lower four
dams in the Klamath Hydroelectric Project

California commercial ocean salmon harvest closed

Oregon Public Utilities Commission approves Oregon
rate-payer contributions of $180 million to dam
removal fund

Reclamation significantly decreased water deliveries
from Upper Klamath Lake to its Klamath Project to
reserve water in Upper Klamath Lake for ESA-listed
suckers and provide flow augmentation for ESA-listed
coho downstream of Iron Gate Dam to comply with
USFWS and NOAA Fisheries Biological Opinions

KHSA and KBRA signed

California Public Utilities Commission approves
California rate-payer contributions of $13.76 million to
dam removal fund

Figure ES-2b. Klamath Basin Timeline
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In 2008 and 2010, the United States Fish and Wildlife Service (USFWS) and the National
Oceanic and Atmospheric Administration (NOAA) Fisheries Service, respectively, issued
biological opinions on Reclamation’s Klamath Project operations to better protect listed species.
Project operations are governed in part by both opinions.

Concurrently with the progression of these fish species and fisheries conditions in the basin, the
water delivery curtailments described under Section ES.1, resulted in stressed natural resource
availability throughout the basin. In 2006, power rates for irrigators began to climb, and
Reclamation’s Klamath Project irrigators faced more water shut-offs and curtailments. The
likelihood that such widely traumatic cycles would continue, coupled with upcoming changes
PacifiCorp would need to make in order to continue operating their hydroelectric project, led
basin stakeholders and American Indian Tribes to collaborate for a mutually beneficial
agreement as a sustainable option for solving the basin's problems.

While stakeholders began efforts to reach agreement on the multifaceted issues in the basin in
the 1990s, the prospect of settlement increased in 2001 and 2002 following the water-related
farming and fisheries crises experienced in those years. Official negotiations leading to the
KHSA and KBRA began in 2005. The KHSA was an outcome of Federal Energy Regulatory
Commission’s (FERC) Alternative Dispute Resolution Procedures as outlined in the Energy
Policy Act of 2005 (18 C.F.R. 385.601, et seq.) wherein the parties elected to set aside
differences to reach resolution on a settlement that is in furtherance of the interests of all of the
parties. As established in Section 1.2 of the KHSA, many of the parties to the settlement
maintain that facilities removal will help restore basin resources and all Signatory parties agree
that settlement will help reduce conflicts among Klamath Basin communities. The draft KBRA
was released in January 2008. The agreements were negotiated and written to be executed
together and are referred to herein as the Klamath Settlement.

ES.2.2.1 FERC Relicensing

The KHSA and KBRA negotiation process coincided with PacifiCorp’s 2004 relicensing
application for the Klamath Hydroelectric Project. The company’s original 1956 license expired
in 2006. The 1956 PacifiCorp license pre-dated many environmental laws, and did not include
prescriptions (Section 18 of the Federal Power Act (FPA) [16 USC 811]) for fish passage over or
around the dams. Currently, only J.C. Boyle and Keno Dams have fish passage facilities, but
these fishways do not meet current passage criteria.

* Section 442 of the Energy policy Act of 2005, Pub. L. 109-58, SS 241, 119 Stat, 594, 67475 (Aug. 8, 2005)
(“EPACct”) (codified in 16 U.S.C. SS 797 (e) and 811), and the underlying procedural regulations codified in 50
C.F.R. Part 221.
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The dams have been operating under an annual license since the original license expired.
PacifiCorp filed an application with FERC for a new operating license for the Klamath
Hydroelectric Project in 2004. During relicensing, several agencies, led by the NOAA Fisheries
Service, in addition to other agencies with 10(a) authorities, recommended to FERC under
Section 10(a) authority of the FPA, removal of the Four Facilities as the preferred measure to
protect declining Klamath River fisheries. Concurrently, under Section 18 authority of the FPA,
the United States Department of Commerce (DOC) and DOI prescribed mandatory fishways and
passage at each mainstem dam. Flows were conditioned from J.C. Boyle Dam downstream for
riparian habitat, whitewater recreation, and fisheries by DOI under Section 4(e) authority. See
the text box below that describes these sections of the FPA.

The fishway prescriptions by the DOC and DOI were supported by basin tribes, fishing interests,
and conservation groups to address declining fish harvests in the lower Klamath River and to
reopen blocked habitat. The fishway prescriptions and DOI’s mandatory conditions were
challenged by PacifiCorp and others under the Energy Policy Act of 2005, in a trial-type hearing
that considered disputed issues of material fact relating to the prescriptions and conditions. The
resulting Administrative Law Judge decision (In the Matter of: Klamath Hydroelectric Project,
Docket Number 2006-NMFS-0001, September 27, 2006) found that the agencies met their
burden of proof regarding most of the factual issues in dispute. FERC conducted environmental
analysis of the proposed project, including the mandatory terms and conditions and prescriptions
in 2007. The NOAA Fisheries Service recommended to FERC, under its Section 10(a) authority
of the FPA, removal of the mainstem PacifiCorp dams as the preferred measure to protect
declining Klamath fisheries. Concurrently under Section 18 authority of the FPA, the
Department of Commerce and DOI prescribed mandatory fishways and passage at each
mainstem dam.
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The Federal Power Act

The Federal Power Act (FPA) authorizes the Federal Energy Regulatory Commission
(FERC) to license hydroelectric projects in the United States.

Section 18 of the FPA states in pertinent part:

FERC “shall require the construction, maintenance, and operation by a licensee at its own
expense of...such fishways as may be prescribed by the Secretary of the Interior or the
Secretary of Commerce, as appropriate” Act Pub. L. 102-486, Title XVII, Section 1701(b),
106 Stat. 3008.

What is a fishway? Congress has defined fishways for the safe and timely upstream and
downstream passage of fish to be limited to 'physical structures, facilities or devices
necessary to maintain all life stages of such fish, and project operations and measures
related to such structures, facilities, or devices which are necessary to ensure the
effectiveness of such structures, facilities, or devices for such fish." 1992 Energy Policy

Section 4(e) of the FPA provides that FERC must consider environmental requirements for
licensing the hydroelectric project located on a federal reservation. Specifically, FERC may
issue a license within a reservation (including National Forests, National Parks, Land and
Water Conservation Fund Act lands, National Wild and Scenic Rivers Act rivers, National
Trails, Wilderness Areas, National Wildlife Refuges, and other public lands) only after
finding that the license will not interfere or be inconsistent with the purposes for which such
reservation was created or acquired and such license shall be subject to and contain such
conditions that the federal agency with jurisdiction over the reservation deems necessary
for the adequate protection and utilization of the reservation.

Section 10(a) of the FPA requires that: “In order to ensure that the project adopted will be
best adapted to a comprehensive plan for development of the waterway, the Commission
will consider:

A. The extent to which the project is consistent with a comprehensive plan (where
one exists) for improving, developing, or conserving a waterway or waterways
affected by the project, and

The recommendations of Federal and State agencies as well as Indian Tribes
exercising administration over flood control, navigation, irrigation, recreation,
cultural and other relevant resources of the State in which the project is located,
and the recommendations (including fish and wildlife recommendations) of Indian
tribes affected by the project.”

Section 10(j) of the FPA requires FERC to solicit recommendations from the U.S.
Department of Commerce's National Marine Fisheries Service, the U.S. Department of
Interior's Fish and Wildlife Service and state fish and wildlife agencies. Such
recommendations are pursuant to the Fish and Wildlife Coordination Act (16 U.S.C. 661 et
seq.) FERC has to address and then either accept or refute recommendations from these
resource agencies relative to the protection, mitigation, and enhancement of fish and
wildlife resources impacted by the project.
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Before FERC may issue any new license for
the Klamath Hydroelectric Project, the states . .
of Oregon and California must also issue Reclamation’s Klamath Project
water quality certification under Section 401
of the Clean Water Act (CWA). The
California State Water Resources Control

In addition to the Klamath Basin’s
distinctive setting, biological resources,
and cultural history, the basin is the site

Boqrd cannot issue certificgtion un.ti! of one of the first developments
environmental documentation sufficient for authorized under the 1902 Reclamation
consideration of the alternative of Act. Development and construction of
conditioning certification on dam removal is what is today known as Reclamation’s
completed consistent with CEQA. Klamath Project took place between

1905 and 1966, with major features of
The agencies’ mandatory prescriptions and the project completed by the early

1940s. As the largest water
management effort in the Upper Klamath
Basin, its features include a system of
reservoirs, dams, canals, and pumps

conditions along with FERC’s required
conditions would result in significant
operational changes to the hydroelectric

project, substantially reducing power (Figure 1-3). Reclamation’s Klamath

generation capacity (about 20 megawatts, or Project was originally authorized for the
24 percent of annual generation) and causing purpose of providing irrigation water to
the Klamath Hydroelectric Project to operate farms at a time when the frontier of the
at a net annual loss (FERC 2007). American west was still developing and
PacifiCorp estimates that it would incur increasing numbers of farmers were
relicensing capital costs in excess of $400 drawn to the fertile land in northern
million (with the majority of costs resulting California and southern Oregon. Link

from implementation of aquatic resource River Dam, completed in 1921, is a
protection, mitigation, and enhancement Qr?)]%rc];ea'ltl;]rii ggﬁﬁgliwﬁggnbs Klamath
measures) and $60 million in operations and Re élarﬁation but is operated gy
maintenance costs over a 40-year license PacifiCorp under agreement with

term (Oregon Public Utilities Commission Reclamation.

2010). PacifiCorp would be allowed to
recover these costs through customer
charges, if approved through future Public

Utilities Commission actions.

The KHSA sets a cost cap of $450 million for removal of the Four Facilities. Of this, an amount
not to exceed $200 million would come from additional charges to PacifiCorp ratepayers
residing in California and Oregon, and up to $250 million would come from the sale of bonds in
California or other means deemed appropriate financing mechanisms to cover removal costs in
excess of the rate-payer contributions. The United States government would not be responsible
for the costs of facilities removal.
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ES.2.2.2 The Four Facilities and PacifiCorp Involvement in the KHSA/KBRA

The economic reality of implementing fishways and meeting CWA 401 Certification at the Four
Facilities combined with the prospect of annual loss of revenue, and the protection of prudent
and reasonable utility rates for its customers encouraged PacifiCorp to enter into collaborative
discussions with basin stakeholders to identify ways to improve basin fisheries. These
discussions resulted in PacifiCorp signing the KHSA. As described below in Section ES.4.2,
PacifiCorp is not a direct signatory of the KBRA.

Table ES-1 summarizes data about the Four Facilities. Figures ES-3 through ES-6 show the four
dams and associated hydropower facilities.

Table ES-1. Hydroelectric Dams (Four Facilities) on the Mainstem
Klamath River

Dam Year Maximum Power | Annual Average | Dam Height
Operational Generation Generation Rate (feet)
Capacity (megawatts)
(megawatts)

J.C. Boyle 1958 98 38 68
Copco 1 1918 20 12 126
Copco 2 1925 27 15 33
Iron Gate 1962 18 13 194
Total - 163 78" -

Source: FERC 2007

Notes: * This annual average generation rate is only for the Four Facilities and does not include the Fall
Creek or East and West Side Facilities. Under the agencies' mandatory prescriptions and conditions,
along with FERC's required conditions, average annual generation for the entire project would drop by
approximately 20 megawatts.
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Figure ES-4. Copco 1 Dam and Powerhouse
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Figure ES-6. Iron Gate Dam, Reservoir, and Power Generating Facilities
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ES.3 Environmental Review

As described above, this EIS/EIR is being prepared in compliance with NEPA and CEQA. The
DOl is Lead Agency under NEPA, and the CDFG is Lead Agency under CEQA. DOI and the
CDFG are referred to together in this EIS/EIR as the Lead Agencies. The Purpose and Need for
the Proposed Action (NEPA) and the Project Objectives (CEQA) are described below, and
together form the basis for alternatives development and impact analysis considered in this
EIS/EIR.

NEPA Purpose and Need

The need for the Proposed Action is to
advance restoration of the salmonid
fisheries in the Klamath Basin
consistent with the KHSA and the
connected KBRA. The purpose is to
achieve a free flowing river condition
and full volitional fish passage as well
as other goals expressed in the KHSA
and KBRA. By the terms of the KHSA,
the Secretary will determine whether
the Proposed Action is appropriate and
should proceed. In making this
determination, the Secretary will
consider whether removal of the Four
Facilities will advance the restoration
of the salmonid fisheries of the
Klamath Basin, and is in the public
interest, which includes but is not
limited to consideration of potential
impacts on affected local communities
and Tribes.

CEQA Project Objectives

As required by CEQA, a lead
agency must identify the objectives
sought by the proposed project. For
this project, CDFG as lead agency
has identified the following
objectives:

Advance restoration of the
salmonid fisheries in the Klamath
Basin.

Restore and sustain natural
production of fish species
throughout the Klamath Basin in
part by restoring access to
habitat currently upstream of
impassable dams.

Provide for full participation in
harvest opportunities for sport,
commercial, and tribal fisheries.

Establish reliable water and
power supplies, which sustain
agricultural uses and
communities and NWRs.

Improve long-term water quality
conditions consistent with
designated beneficial uses.

Contribute to the public welfare
and the sustainability of Klamath
Basin communities.

To be consistent with the goals
and objectives of KHSA and
KBRA.
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ES.4 Klamath Settlement Agreements

ES.4.1 Klamath Hydroelectric Settlement
Agreement

The KHSA establishes the process for additional studies,
the development of a Detailed Plan for dam removal and
environmental review to support the Secretary’s
Determination® as to whether removal of the Four
Facilities on the Klamath River that are owned by
PacifiCorp will accomplish the following two goals: 1) to
advance restoration of the salmonid fisheries of the
basin, and 2) be in the public interest, which includes,
but is not limited to, consideration of the potential
impacts on affected local communities and Indian Tribes.

The KHSA also includes provisions for the interim
operation of the Four Facilities by PacifiCorp and the
process to transfer, decommission, and remove the dams.

Secretarial Determination and
Connected Actions

If the Secretary publishes an
Affirmative Determination, the process
for facilities removal will proceed. The
Secretary will also concurrently
designate the dam removal entity.
The dam removal entity, once
identified, would refine the Detailed
Plan to create a Definite Plan for
Facilities Removal including the
methods for removal and estimated
costs.

In addition to the decommissioning
and removal of the four hydroelectric
dams, actions associated with an
Affirmative Determination would
include the transfer of Keno Dam
ownership from PacifiCorp to DOI.

An Affirmative Secretarial
Determination and federal authorizing
legislation are two early key
milestones towards full
implementation of the KBRA.

A Negative Determination would be a
potential termination event for the
KHSA and facilities removal would
likely not proceed. The FERC
relicensing process would resume.

® As defined in the KHSA, there are two different determinations on removal of the Four Facilities that the Secretary
could reach: 1) Affirmative Determination: A determination by the Secretary under Section 3 of the KHSA that
Facilities Removal should proceed; and, 2) Negative Determination: A determination by the Secretary under Section
3 of the KHSA that Facilities Removal should not proceed. The Secretary bases his determination on whether the
conditions of Section 3.3.4 of the KHSA have been met and whether, in his judgment, Facilities Removal will
accomplish the two goals stated above in Section ES.2.1. In the event of an Affirmative Determination, California
and Oregon each shall provide Notice to the Secretary and other Parties as to whether the state concurs with the
Affirmative Determination. In its concurrence, each state shall consider whether: 1) significant impacts identified in
its environmental review can be avoided or mitigated as provided under state law; and 2) Facilities Removal will be
completed within the State Cost Cap (KHSA Section 3.3.5A). If the Secretary determines not to proceed with
Facilities Removal, the KHSA terminates unless the Parties agree to a cure for this potential termination event

(KHSA Section 3.3.5B).
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ES.4.2 Klamath Basin Restoration Agreement

Concurrently with the signing of the KHSA, the same Parties, with the exception of the two
federal parties and PacifiCorp, signed an accompanying agreement—the KBRA. The KBRA
includes interrelated plans and programs intended to benefit fisheries throughout the basin, water
and power users in the Upper Klamath Basin, counties, Indian Tribes, and basin communities.
The KBRA brought many parties together to support one another’s efforts to restore fisheries in
the Klamath Basin and provide for sustainable agricultural communities.

Implementation of the KBRA is intended to accomplish the following:

1. Restore and sustain natural fish production and provide for full participation in ocean and
river harvest opportunities of these fish.

2. Establish reliable water and power supplies for agricultural uses, communities, and National
Wildlife Refuges (NWRS).

3. Contribute to public welfare and sustainability of all communities through reliable water
supply; affordable electricity; programs to offset potential property tax losses and address
economic development issues in counties; and efforts to support tribal fishing and long-term
economic self-sufficiency.

The key negotiated outcomes of the KBRA include mutually-beneficial agreements for the
Klamath, Karuk, and Yurok Tribes not to exercise water right claims that would conflict with
water deliveries to Reclamation’s Klamath Project water users and for project water users to
accept reduced water deliveries. As a result, there would be more support for fisheries
restoration programs, greater certainty about water deliveries at the beginning of each growing
season, and agreement and assurances that certain of the parties will work collaboratively to
resolve outstanding water-right contests pending in the Oregon Klamath Basin Adjudication
process. In addition, the KBRA includes an Off-Project voluntary Water Use Retirement
Program in the Upper Basin, three restoration projects intended to increase the amount of water
storage in the Upper Klamath Basin, regulatory assurances, county and tribal economic
development programs, and tribal resource management programs.

Copies of the KHSA and KBRA in their entirety are available electronically at:
http://klamathrestoration.gov/.

ES.5 Alternatives Development

As part of the environmental review process, the Lead Agencies developed a full range of
alternatives. A detailed description of this process can be found in this EIS/EIR, Appendix A
titled Alternatives Formulation Report.

ES.5.1 Public Scoping and Alternatives Identification

The Lead Agencies held seven public scoping meetings in locations around the Klamath Basin to
receive input on alternatives and concerns regarding the project purpose, needs and objectives.
Written and verbal comments were accepted at each meeting and comments were also received
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by mail and electronically throughout the scoping period of June 14, 2010 through July 21, 2010.
A Scoping Report that summarizes all comments received through July 21, 2010 was published
in September 2010 and is available on the project website (http://klamathrestoration.gov/).

Following the scoping process, the Lead Agencies, along with the cooperating and responsible
agencies, identified a wide range of alternatives that represent diverse viewpoints and needs,
including alternatives suggested during the EIS/EIR public scoping process. This resulted in a
set of 18 possible alternatives to be considered for detailed analysis (the initial list of action
alternatives is described in Appendix A, Alternatives Formulation Report). The Lead Agencies
applied a screening process to the 18 alternatives to determine which alternatives should move
forward for further analysis. In order to determine which alternatives met all or most of the
purpose and need/project objectives, and were potentially feasible, specific screening
considerations were created based on NEPA (40 CFR Part 1502.14(a)) and CEQA guidance
(CEQA Guidelines, 815126.6 (a). Under CEQA, alternatives do not need to meet all of the
project objectives; alternatives should be included if they can meet most of the objectives and
avoid or substantially lessen significant environmental impacts of the project. Figure ES-7
illustrates the process that the Lead Agencies conducted to identify and screen alternatives and to
select alternatives for more detailed analysis.

Define

Alternatives Screen Select and Fully

Alternatives from o Atorratives Describe E_IS/EIR
Alternatives

Develop Purpose \dentify Initia
and Need Conduct Public

Statement/ Project Scoping Scoping reenin
Objectives Considerations

Figure ES-7. Alternatives Development and Screening Process

After the process of initial alternative screening, four action alternatives in addition to the No
Action/No Project Alternative (Alternative 1) were selected to move forward for more detailed
analysis in the EIS/EIR. Alternatives 2 and 3, the Proposed Action and Partial Facilities
Removal, both fully meet the purpose and need/project objectives. While Alternative 4, Fish
Passage at Four Dams and Alternative 5, Remove Copco 1 and Iron Gate Dams, Construct Fish
Passage at J.C. Boyle and Copco 2 Dams, do not fully meet the purpose and need/project
objectives, both alternatives were moved forward to the EIS/EIR for further review because at
the time of developing a reasonable range of alternatives the Lead Agencies recognized the
potential for Alternatives 4 and 5 to have fewer short-term adverse environmental impacts than
the Proposed Action. Consideration of these alternatives would give the Secretary a reasonable
range of alternatives to inform decision-making. Analysis of these alternatives will provide the
Secretary with information needed to make a decision, and potentially to mix and match
elements of the alternatives, if needed, to create an alternative that would reduce environmental
impacts and increase environmental benefits.
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ES.6 Alternatives Receiving Full Analysis in the EIS/EIR

The EIS/EIR analyzes five alternatives in detail, including the No Action/No Project Alternative.

ES.6.1 Alternative 1 - No Action/No Project Alternative

NEPA requires an EIS to “include the alternative of no action” (40 CFR Part 1502.14(d)).
CEQA requires an EIR to include a No Project Alternative. CEQA Guidelines Section
15126.6(e)(2) states that “The ‘no project’ analysis shall discuss the existing conditions at the
time the notice of preparation is published, or if no notice of preparation is published, at the time
environmental analysis is commenced, as well as what would be reasonably expected to occur in
the foreseeable future if the project were not approved, based on current plans and consistent
with available infrastructure and community services.” For the Klamath Facilities Removal
EIS/EIR, NEPA’s No Action Alternative and CEQA’s No Project Alternative describe the same
conditions, and this alternative is referred to as the No Action/No Project Alternative.

The No Action/No Project Alternative represents the state of the environment without the
Proposed Action or any of the alternatives. For the purposes of this analysis, the No Action/No
Project Alternative will continue current operations with the Four Facilities remaining in place
and PacifiCorp operating under the current annual license. The existing license has no
requirements for additional fish passage or implementation of the agencies” mandatory
prescriptions and conditions that are currently before FERC in the relicensing process.
PacifiCorp would continue to coordinate with Reclamation to operate the Klamath Hydroelectric
Project in compliance with the existing NOAA Fisheries Service and USFWS biological
opinions issued for Reclamation’s Klamath Project Operation Plan. PacifiCorp would also
continue to operate the Iron Gate Hatchery under its current operations.

The KBRA is not included in the No Action/No Project Alternative. However, the No
Action/No Project Alternative would include the ongoing resource management activities (these
actions are described in further detail in Chapter 2 of this EIS/EIR). These resource management
actions were started or were under consideration before the KBRA was developed and will move
forward at some level even without the KBRA.

The No Action/No Project Alternative also includes “reasonably foreseeable actions” that are
independent of FERC licensing and are expected to occur throughout the period of analysis
(2012 to 2061). Reasonably foreseeable actions include the Total Maximum Daily Load
(TMDL) provision of the Clean Water Act (Section 401) issued by the Oregon Department of
Environmental Quality and California North Coast Regional Water Quality Control Board for
impaired water bodies. There are currently nine TMDLs established in the Klamath Basin (see
Section 3.2.2.4). Under the No Action/No Project Alternative, full attainment of these TMDLs
would result in long-term water quality improvements in the basin; however, implementation
mechanisms, funding, and timing are currently unknown.

ES-21 — September 2011



Klamath Facilities Removal EIS/EIR
Public Draft

ES.6.2 Alternative 2 - Full
Facilities Removal of Four
Dams (Proposed Action)

The Full Facilities Removal of Four
Dams Alternative (the Proposed
Action) includes the removal of the
Four Facilities during a 20-month
period which includes an 8-month
period of site preparation and partial
drawdown at Copco 1 and a
12-month period for full drawdown
and removal of facilities. This
alternative would include the
complete removal of the dams,
power generation facilities, water
intake structures, canals, pipelines,
ancillary buildings, and dam
foundations to create a free-flowing
river. Preparation for dam removal
would begin in May 2019 for Iron
Gate Dam and June 2019 for Copco
1 Dam. Deconstruction efforts for
the J.C. Boyle and Copco 2 Facilities
would commence after January 1,
2020, and all four dams would be
completely removed by December
31, 2020. This alternative would
include implementation of the
KBRA and the transfer of Keno Dam
to DOI as connected actions. Figure
ES-8 illustrates what full facilities
removal would look like at Iron Gate
Dam. Figure ES-8. Simulation of Iron Gate Dam
Before and After Full Facilities Removal
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The KBRA is being analyzed in this
EIS/EIR as a connected action to the
Proposed Action. Implementation of the
KBRA and the KHSA is dependent on an
Affirmative Determination.

Table ES-2 provides a summary of KBRA
programs. The programs with sufficient
detail to investigate for potential
environmental effects are analyzed in this
EIS/EIR. These programs include the
following (a more detailed description of
the approach to analysis of the KBRA is in
Section 3.1 of this EIS/EIR):

Fisheries Program - The Fisheries
Program includes habitat restoration
throughout the basin; a fisheries
reintroduction and management plan; a
fisheries monitoring plan; and actions
intended to improve flow conditions and
water quality for fish.

Water and Power Programs The Water
and Power Programs include an agreement
regarding limitations on water diversions
to Reclamation’s Klamath Project, which
includes a water diversion plan for the
Tule Lake and Lower Klamath Lake
NWRs. The programs also include a
voluntary Water Use Retirement Program
in the Upper Basin to increase inflow into
Upper Klamath Lake and to provide a
basis for further efforts among certain
parties to work collaboratively for more
reliable sources of water for fish harvests
and agriculture. Additionally, there are
agreements and assurances to resolve
outstanding water right contests in the
Oregon Klamath Basin Adjudication
process.

Executive Summary

Table ES-2. KBRA Program Summary

Fisheries Program:

Fish Habitat Restoration Activities®

Fisheries Restoration Phase | Plan

Fisheries Restoration Phase Il Plan

Fisheries Reintroduction Plan — Phase |, Oregon

Fisheries Reintroduction Plan — Phase I, Oregon

Fisheries Reintroduction Plan — California

Fisheries Monitoring Plan

Additional Water Storage Projects:

Williamson River Delta Project

Agency Lake and Barnes Ranches Project

Wood River Wetland Restoration Project

Future Storage Oppor‘(unities2

Water and Power Programs:

Water Diversion Allocations for Reclamation’s Klamath
Project and National Wildlife Refuges®

Groundwater Technical Investigations

On-Project Plan

Winter Shortage Plan

Water Use Retirement Program

Off-Project Water Settlement

Off-Project Reliance Program

Power for Water Management Program

Drought Plan

Emergency Response Plan

Climate Change Assessment

Environmental Water Management

Interim Flow and Lake Level Program

Regulatory Assurances Programs:

Fish Entrainment Reduction

General Conservation Plan or Habitat Conservation Plan

County and Tribal Programs:

Klamath County Economic Development Plan

California Water Bond (Siskiyou County Economic
Development Funding)

Tribal Programs Fisheries and Conservation Management

Tribal Programs Economic Revitalization

Mazama Forest Project

Klamath Tribes Interim Fishing Site

Notes:
While on-going fish habitat restoration activities are not part of the
Proposed Action because they are conducted under current
authorities and funding levels, the scope of these activities would
be increased in magnitude and accelerated through
implementation of the KBRA. Habitat restoration under the
Proposed Action would be guided by the Fisheries Restoration
Plan to be developed under the KBRA.
Development of additional storage is also intended to restore
habitats for endangered suckers, and would occur with
implementation of KBRA and associated funding.
During the Interim Period, water diversion limitations to
Reclamation’s Klamath Project water users would conform to the
limits described in the Diversion Limitations section as closely as
possible. However, before full implementation of the On-Project
Plan, it might not be possible to fully comply with the diversion
limitations in all years.
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County and Tribal Programs - County and tribal programs include economic development for
local governments and tribes; regulatory assurances that adverse impacts on local communities
would be minimized; and tribal fisheries and natural resource conservation.

ES.6.3 Alternative 3 - Partial Facilities
Removal of Four Dams

The Partial Facilities Removal of Four Dams
Alternative would include removal of enough of
each dam to allow free-flowing river conditions
and volitional fish passage for all Klamath
River anadromous species at all times. Under
this alternative, portions of each dam facility
would remain in place, including ancillary
buildings and structures such as powerhouses,
foundations, tunnels, and pipes (Figure ES-9).
Some of these remaining features would require
perpetual maintenance and security measures to
prevent unauthorized entry and safety hazards.
All tunnel openings would be sealed and all
potentially hazardous materials found in
powerhouses and machinery would be removed
prior to final decommissioning and securing of
buildings.

The schedule for Partial Facilities Removal of
Four Dams would be the same as for the
Proposed Action (the Full Facilities Removal of
Four Dams Alternative). The Partial Facilities
Removal of Four Dams Alternative also
includes the transfer of Keno Dam to DOI and
implementation of the KBRA (as in the

Proposed Action). Figure ES-9. Simulation of Partial Facilities
Removal

ES.6.4 Alternative 4 - Fish Passage at

Four Dams

The Fish Passage at Four Dams Alternative would include construction of fish passage facilities
at each of the Four Facilities. This alternative would retain all hydropower generating facilities
and operations; although operations would change in response to DOI mandatory flow conditions
and the DOC and DOI fishway prescriptions. The Lead Agencies used the prescriptions
developed during the FERC relicensing process to describe the facilities needed to achieve fish
passage and required flow conditions. The prescriptions also included flow and operational
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requirements that are included in this
alternative. Figure ES-10 shows an
example of a cast-in-place pool and
weir fish ladder that is similar to that
proposed for upstream fish passage at
all four dams under this alternative.
Typical downstream passage would
include screening the fish away from
the intake structures for the power
generation facilities and the spillway
modifications (if they are unsuitable
for downstream passage).

The Hydropower Licensee would need =52 : RS Y
to re-enter the FERC process to Figure ES-10. Example of Cast-In-Place Pool and
implement this alternative and would Weir Fish Ladder

be responsible for its long-term

operation and maintenance. To meet essential flows in the bypass reaches, less water would pass
through the power generating facilities than under current conditions, reducing power
production. In addition, this alternative would result in restricted project ramping rates and
would only allow peaking one day per week.

The Fish Passage at Four Dams Alternative would not satisfy the conditions in the KHSA.
Consequently, it is assumed that the KBRA and the Keno Dam Transfer would not be
implemented. For the purposes of this analysis, alternatives that would not result in full
implementation of the KHSA do not include the KBRA as a connected action to the alternative.
Additionally, the transfer Keno Dam to DOI would not move forward as a connected action.

This alternative would follow the schedule proposed in the FERC relicensing process. The
prescriptions include a schedule for implementation and recommend that downstream facilities
be installed prior to upstream passage facilities (DOl and NOAA Fisheries Service 2007). Table
ES-3 shows the schedule for construction of the fish passage facilities at each dam, based on
these constraints.

Table ES-3. Timetable for Fish Passage Improvements at each Dam
from Date of FERC License Renewal

Upstream Fish Spillway Tailrace Screens &
Dam Passage Modifications® Barrier* Bypass
J.C. Boyle 4 years 4 years 4 years 4 years
Copco 1 6 years 6 years N/A 6 years
Copco 2 6 years 6 years 8 years 6 years
Iron Gate 5 years 5 years N/A 5 years

Key:

N/A: Not Applicable

Notes:

1. The prescriptions require studies to determine the need for and design of spillway modifications and
tailrace barriers. For the purposes of analysis in this EIS/EIR, Alternative 4 includes some specific
fishway facility design and construction details that are beyond those required in the prescriptions.
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ES.6.5 Alternative 5 - Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1
and Iron Gate

The Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate Alternative
includes the full removal of the Iron Gate and Copco 1 facilities and installation of upstream and
downstream fish passage facilities at both the J.C. Boyle and Copco 2 Dams. Implementation of
this alternative would provide fish passage while retaining some hydropower generation
capacity, and would improve water quality (specifically, dissolved oxygen, water temperatures,
and algal toxins) through removal of the two largest reservoirs. To meet essential flows in the
bypass reaches, less water would pass through the power generating facilities at the J.C. Boyle
and Copco 2 developments and power production would be reduced as compared to current
conditions.

Similar to the Fish Passage at Four Dams Alternative, the Fish Passage at J.C. Boyle and Copco
2, Remove Copco 1 and Iron Gate Alternative would incorporate most of the DOI and DOC
prescriptions from the FERC relicensing process related to fish passage at J.C. Boyle and Copco
2 Dams (see Attachment B of Appendix A for a list of prescriptions). Alternative 5 would not
incorporate the prescriptions related to peaking power at J.C. Boyle and recreation releases. In
Alternative 5, Copco 2 Dam would be the only dam remaining downstream from J.C. Boyle
Dam. Copco 2 Reservoir is very small, and does not have adequate capacity to reregulate flows
associated with peaking operations so that they are suitable for fish downstream. Therefore,
Alternative 5 would not include peaking operations or recreation releases on any days at J.C.
Boyle Dam.

The Hydropower Licensee would need to re-enter the FERC process to implement this
alternative and would be responsible for the long-term operation and maintenance of the dams
and fish passage facilities. The Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and
Iron Gate Alternative would not satisfy the purposes of the KHSA to restore free flowing river
conditions. Consequently, it is assumed in this analysis that the KBRA and Keno Dam Transfer
would not be implemented. This alternative would follow a schedule similar to that of the
Proposed Action, and could be completed by December 2020.
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ES.7 Effects of the No Action/No Project, Proposed Action, and
Action Alternatives

This section describes the significant and unavoidable adverse impacts, as well as the beneficial
effects, of the five alternatives.

ES.7.1 Significant and Unavoidable Adverse Impacts

Significant and unavoidable adverse impacts refer to the environmental consequences of an
action that cannot be avoided by redesigning the project, changing the nature of the project, or
implementing mitigation measures. NEPA regulations require a discussion of any adverse
impacts that cannot be avoided as a result of the proposed action (40 Code of Federal
Regulations Part 1502.16). NEPA also requires a discussion of means to mitigate adverse
impacts. CEQA Guidelines (Section 15126.2 (b)) require discussion of significant environmental
effects that cannot be avoided, as well as significant environmental effects that can be mitigated
but not reduced to an insignificant level. These impacts are summarized in Table ES-4. Table
ES-5 summarizes the adverse environmental impacts of the resources analyzed in this EIS/EIR
specific to NEPA including Socioeconomics, and Environmental Justice resources®.

A full listing of all impacts, including those that can be reduced to a less than significant level, is
presented in Chapter 5 of this EIS/EIR.

The specific approach used to evaluate environmental effects of each alternative relative to each
environmental resource is explained in Section 3.1 and in the resource sections throughout
Chapter 3.

® Effects relative to tribal trust resources are not displayed in this table given that no new adverse effects were identified relative to

the alternatives analyzed in this EIS/EIR. Section 3.12, Tribal Trust of this EIS/EIR does however summarize the existing and
ongoing tribal trust impacts present in the Klamath Basin.
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Table ES-4. Summary of Significant and Unavoidable Impacts

Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant
to CEQA

3.2 Water Quality

Water Temperature

Upper Klamath Basin

Dam removal and/or elimination of hydropower
peaking operations at J.C. Boyle Powerhouse could
cause short-term’ and long-term® alterations in daily
water temperatures and fluctuations in the J.C. Boyle
bypass and peaking reaches.

2,3,5

None

Dam removal and conversion of the reservoir areas to
a free-flowing river could cause short-term and long-
term increases in spring time water temperatures and
decreases in late summer/fall water temperatures in
the Hydroelectric Reach downstream of Copco 1
Reservoir.

2,3,5

S for springtime

None

S for springtime

Lower Klamath Basin

Dam removal and conversion of the reservoir areas to
a free flowing river could result in short-term and long-
term increases in spring water temperatures and
decreases in late summer/fall water temperatures in
the Lower Klamath River.

2,3,5

S — Iron Gate Dam
to Salmon River for
springtime

None

S — Iron Gate Dam to
Salmon River for
springtime

Suspended Sediments

Upper Klamath Basin

Draining the reservoirs and release of sediment could
cause short-term increases in suspended material in
the Hydroelectric Reach downstream of J.C. Boyle
Dam.

2,3,5

None

Lower Klamath Basin

Draining the reservoirs and release of sediment could
cause short-term increases in suspended material in
the lower Klamath River and the Klamath Estuary.

2,3,5

None

" Short-term is defined as <2 years following dam removal.

8 Long-term is defined as 2-50 years following dam removal.
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Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant

to CEQA
Dissolved Oxygen
Upper Klamath Basin
Draining the reservoirs and release of sediment could 2,3,5 S None S
cause short-term increases in oxygen demand
(Immediate Oxygen Demand [IOD] and Biological
Oxygen Demand [BOD]) and reductions in dissolved
oxygen in the Hydroelectric Reach downstream of J.C.
Boyle Reservoir.
Lower Klamath Basin
Dam removal and sediment release could cause short- 2,3,5 S (lower Klamath None S (lower Klamath
term increases in oxygen plemand (Immediate Oxygen River from Iron Gate River from Iron Gate
Demand [IOD] and Biological Oxygen Demand [BOD]) Dam to Clear Creek) Dam to Clear Creek)
and reductions in dissolved oxygen in the lower
Klamath River, the Klamath Estuary, and the marine
nearshore environment.
3.3 Aquatic Resources
Critical Habitat
Reservoir drawdown associated with dam removal 2,3,5 S (short-term for None S (short-term for
could alter the quality of critical habitat. coho) coho)
Essential Fish Habitat
Reservoir drawdown associated with dam removal 2,3,5 S (short-term for None S (short-term for
could alter the quality of EFH. Chinook and coho) Chinook and coho)
Species Impacts
Coho Salmon
Reservoir drawdown associated with dam removal 2,3,5 S (Upper Klamath AR-1: Protection of mainstem S (Upper Klamath

could alter SSCs and bedload sediment transport and
deposition and affect coho salmon.

River, Mid-Klamath
River, Shasta River,
and Scott River

spawning; AR-2: Protection of
outmigrating juveniles; AR-3:
Fall flow pulses; AR-4: Hatchery
management

River, Mid-Klamath
River, Shasta River,
and Scott River
population units)
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Table ES-4. Summary of Significant and Unavoidable Impacts

Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant

to CEQA
Steelhead
Reservoir drawdown associated with dam removal 2,3,5 S AR-1: Protection of mainstem S
could alter SSCs and bedload sediment transport and spawning; AR-2: Protection of
deposition and affect steelhead in the short-term. outmigrating juveniles; AR-3:
Fall flow pulses; AR-4: Hatchery
management
Pacific Lamprey
Reservoir drawdown associated with dam removal 2,3,5 S AR-2: Protection of S
could alter SSCs and bedload sediment transport and Outmigrating Juveniles; AR-5:
deposition and affect Pacific lamprey in the short-term. Pacific lamprey capture and
relocation.
Green Sturgeon
Reservoir drawdown associated with dam removal 2,3,5 S AR-3: Fall flow pulses S
could alter SSCs and bedload sediment transport and
deposition and affect green sturgeon.
Freshwater mussels
Reservoir drawdown associated with dam removal 2,3,5 S AR-7: Freshwater mussel S
could alter SSCs and bedload sediment transport and relocation
deposition and affect freshwater mussels in the short-
term.
Benthic Macroinvertebrates
Reservoir drawdown associated with dam removal 2,3,5 S None S
could alter SSCs and bedload sediment transport and
deposition and affect macroinvertebrates.
3.4 Algae
Hydroelectric Reach
Dam removal and the elimination of hydropower 2,3,5 S None S

peaking operations could result in long-term increased
biomass of nuisance periphyton (attached algae) in
low-gradient channel margin areas within the
Hydroelectric Reach.’

° Increased periphyton biomass would not affect levels of algal toxins in the Klamath River. The noxious blooms of phytoplankton (suspended algae) occurring in
the calm, lake-like waters of Copco 1 and Iron Gate Reservoirs are responsible for the production of algal toxins, such as microcystin, in the Klamath River

downstream of Iron Gate Dam (see Section 3.4). Noxious phytoplankton would not thrive in the free-flowing river following dam removal.
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Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant

to CEQA
3.9 Air Quality
Vehicle exhaust and fugitive dust emissions from dam 2,3 S AQ-1: MY 2015 or newer S
removal activities could increase emissions of VOC, engines for offroad construction
NOx, CO, SO,, PM1g, and PM 5 to levels that could equipment
exceed Siskiyou County’s thresholds of significance. AQ-2: MY 2000 or newer
engines for on-road
construction equipment
AQ-3: MY 2010 or newer

engines for haul trucks
Reservoir restoration actions could result in short-term 2,3,5 S AQ-1: MY 2015 or newer S
and temporary increases in criteria pollutant emissions engines for offroad construction
from the use of helicopters, trucks, and barges that equipment
could exceed Siskiyou County’s thresholds of AQ-2: MY 2000 or newer
significance. engines for on-road

construction equipment

AQ-3: MY 2010 or newer

engines for haul trucks
Trap and Haul Operations
Implementation of trap and haul measures could result 4,5 S AQ-1: MY 2015 or newer S

in temporary increases in air quality pollutant
emissions from vehicle exhaust.

engines for offroad construction
equipment
AQ-2: MY 2000 or newer
engines for on-road
construction equipment
AQ-3: MY 2010 or newer
engines for haul trucks

ES-31 — September 2011




Klamath Facilities Removal EIS/EIR
Public Draft

Table ES-4. Summary of Significant and Unavoidable Impacts

Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant

to CEQA
KBRA
Construction activities associated with the KBRA 2,3 S AQ-1: MY 2015 or newer s
programs could result in temporary increases in air engines for offroad construction
quality pollutant emissions from vehicle exhaust and equipment
fugitive dust. AQ-2: MY 2000 or newer
engines for on-road
construction equipment
AQ-3: MY 2010 or newer

engines for haul trucks
Operational activities associated with the Fisheries 2,3 S AQ-1: MY 2015 or newer s®
Reintroduction and Management Plan could result in engines for offroad construction
temporary increases in air quality pollutant emissions equipment
from vehicle exhaust associated with trap-and-haul AQ-2: MY 2000 or newer
activities. engines for on-road

construction equipment

AQ-3: MY 2010 or newer

engines for haul trucks
3.10 Greenhouse Gases/Global Climate Change
Removing or reducing a renewable source of power by 2,3,4,5 S CC-1: Market Mechanisms); S

removing the dams or developing fish passage could
result in increased GHG emissions from possible non-
renewable alternate sources of power.

CC-2: Energy Audit Program;
and CC-3: Energy Conservation
Plan

10 While Mitigation Measures AQ-1, 2, and 3 would be implemented to reduce impacts to LTS, emissions from any construction actions completed in the same year as hydroelectric
facility removal actions may not be reduced to a less than significant level. Implementation of specific plans and projects described in the KBRA will require future environmental

compliance as appropriate.
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Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant

to CEQA
3.13 Cultural and Historic Resources
The Proposed Action could result in direct 2,3,5 S CHR-1: Update the Klamath S
effects/impacts to J.C. Boyle Dam, Copco 1 Dam, Hydroelectric Project Request
Copco 2 Dam, and Iron Gate Dam, their associated for Determination
hydroelectric facilities, and on the KHHD, which is CHR-2: MOU Under Section
considered eligible for inclusion on the National 106 and Preparation of
Register and California Register. Monitoring and Cultural
Resources Management Plan
CHR-3: Respect and Maintain
Confidentiality of Sensitive
Information
CHR-4:Treatment of Indian
Human Remains
KBRA
Implementation of the KBRA programs including the 2,3 S CHR-1: Update the Klamath st
Phase 1 and 2 Fisheries Restoration Plans, Fisheries Hydroelectric Project Request
Reintroduction and Management Plan, Wood River for Determination
Wetland Restoration Project, On-Project Plan, Water CHR-2: MOU Under Section
Use Retirement Program, Fish Entrainment Reduction, 106 and Preparation of
Klamath Tribes Interim Fishing Site, and Mazama Monitoring and Cultural
Forest Project could result in impacts/effects to Resources Management Plan
archaeological and historic sites, TCPs, and cultural CHR-3: Respect and Maintain
landscapes that are eligible for inclusion on the Confidentiality of Sensitive
National Register and/or California Register and Information
possibly Indian human remains. CHR-4:Treatment of Indian
Human Remains
3.19 Scenic Quality
Ongoing fish habitat restoration actions could result in 1 S (short-term from None S (short-term from
short-term and long-term impacts on scenic resources. construction) construction)
The removal of historic structures could result in 2,3,5 S None S

impacts on scenic resources.

! Studies will be conducted to identify cultural resources and reduce significant impacts to these resources. Implementation of specific plans and projects associated with the KBRA

will require future environmental compliance as appropriate.
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Table ES-4. Summary of Significant and Unavoidable Impacts

Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant
to CEQA

Dam removal could result in short and long-term
impacts on scenic resources in formerly inundated
reservoir areas.

2,3,5

S

None

S

Deconstruction and restoration activities could result in
short-term impacts on scenic resources in the
immediate vicinity of the Four Facilities.

2,3,5

S (short-term)

None

S (short-term)

Construction of a new, elevated City of Yreka water
supply pipeline and steel pipeline bridge to support the
pipe above the Klamath River could result in short and
long-term impacts on scenic resources.

2,3,5

S (short-term)

None

S (short-term)

Replacement of the existing wooden Lakeview Bridge
just downstream of Iron Gate Dam with a concrete
bridge could result in short and long-term impacts on
scenic resources.

2,3

S (short-term)

None

S (short-term)

Relocation of existing recreation facilities, such as
campgrounds and boat ramps, from the reservoir
banks to the new river shoreline would result in short
and long-term impacts on scenic resources.

2,3

S (short-term)

None

S (short-term)

Sediment release during dam and reservoir removal
could cause temporary changes in water quality and
the appearance of the Klamath River in the area of the
dams and downstream from Iron Gate Dam.

2,3,5

None

Demolition, construction, and restoration activities for
the fishways could cause short-term adverse effects
on the scenic vistas in the immediate vicinity of the
Four Facilities.

4,5

None

Fishways could cause substantial long-term impacts
on scenic resources.

4,5

None

Trap and Haul Operations

Construction activities associated with fish collection
facilities would introduce new features into the
landscape.

4,5

None
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Table ES-4. Summary of Significant and Unavoidable Impacts

Potential Impact Alternative(s) Significance Proposed Mitigation Significance After
Pursuant to CEQA Mitigation Pursuant
to CEQA
KBRA
Construction activities associated with fish collection 2,3 S None S
facilities would introduce new features into the
landscape.
3.20 Recreation
Changes in flows could decrease the number of days 2,3,4,5 S (whitewater None S (whitewater
with acceptable flows for whitewater boating and boating) boating)

fishing in the Hells Corner Reach.

3.23 Noise and Vibration

Construction and deconstruction activities at the dam 2,3,5 S NV-1: Noise and Vibration S
sites could cause a temporary increase in noise levels Control Plan

at Copco 1 Dam that could affect residents in the area.

Construction and deconstruction activities at the dam 2,3,5 S NV-1: Noise and Vibration S
sites could cause a temporary increase in nighttime Control Plan

noise levels at Iron Gate Dam.

Reservoir restoration activities could result in short- 2,3,5 S NV-1: Noise and Vibration S
term increases in noise levels in the project vicinity. Control Plan

Blasting activities at Copco 1 Dam could increase 2,3,5 S NV-1: Noise and Vibration S
vibration levels. Control Plan

Construction activities at the dam sites could increase 2,35 S NV-1: Noise and Vibration S
short-term vibration levels. Control Plan

Key:

BLM = Bureau of Land Management

BOD = biological oxygen demand

CEQA = California Environmental Quality Act
CO = carbon monoxide

DOC = United States Department of Commerce
DOI = Department of the Interior

DRE = Dam Removal Entity

EFH = Essential Fish Habitat

FERC = Federal Energy Regulatory Commission
GHG = Greenhouse Gases

10D = immediate oxygen demand

KBRA = Klamath Basin Restoration Agreement
KHHD= Klamath Hydroelectric Historic District
KHP = Klamath Hydroelectric Project

MSAE = Microcystis aeruginosa

NAGPRA = Native American Graves Protection and Repatriation Act
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ODEQ = Oregon Department of Environmental Quality
PM; = particulate matter < 10 microns

PM, s = particulate matter < 2.5 microns

SO,= sulfur dioxide

SSC = suspended sediment concentrations

TN = Total Nitrogen

TP = Total Phosphorus

USFWS = United States Fish and Wildlife Service
VOC = volatile organic compounds

VRM = Visual Resource Management Methodology
WQ = Water quality

WSR = Wild and Scenic River

Significance:

NCFEC = No Change From Existing Conditions

B = Beneficial
LTS = Less than Significant
S = Significant

N/A = Not Applicable

Alternatives:

1 = No Action/No Project

2 = Full Facilities Removal of Four Dams Alternative (Proposed Action)

3 = Partial Facilities Removal of Four Dams Alternative

4 = Fish Passage at Four Dams Alternative

5 = Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate Alternative
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Potential Impact Alternative(s) Effect Mitigation
Pursuant to
NEPA
3.15 Socioeconomics
Four Facilities
Changes in annual O&M expenditures required to continue the operation of the 2,3,5 Adverse None
existing facilities could affect employment, labor income, and output in the
regional economy.
Recreation
Changes to reservoir recreation expenditures could affect employment, labor 2,3,5 Adverse None
income, and output in the regional economy.
Changes to whitewater boating opportunities could affect recreational 2,3,4,5 Adverse (from None
expenditures and employment, labor income, and output in the regional reduced
economy. whitewater
boating
expenditures in
the Upper
Klamath River
and Hell’'s
Corner Reach)
PacifiCorp Hydroelectric Service
Energy rates for PacifiCorp customers could change. 1,4,5 Unknown? None
Property Values and Local Government Revenues
Property values surrounding Iron Gate and Copco Reservoirs could change. 2, 3, 5 (around Copco | Adverse (short- None
1 and Iron Gate term); Unknown
Reservoirs) (Iong-term)2
Changes in real estate values around Copco 1 and Iron Gate Reservoirs could 2,3,5 Adverse (short- None
affect property tax revenues to Siskiyou County. term); Unknown
(long-term)®
Changes in visitation for recreation activities could affect sales tax revenues. 2,3 Unknown* None
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Table ES-5. Summary of Adverse Environmental Effects Relative to NEPA!

Potential Impact Alternative(s) Effect Mitigation
Pursuant to
NEPA
Increases in on-farm pumping costs could affect household income and reduce 2,3 Adverse None
employment, labor income, and output in the regional economy.
Water acquisitions via short-term water leasing could decrease farm revenues 2,3 Adverse (short- None
and reduce employment, labor income, and output in the regional economy. term)

3.16 Environmental Justice

Increased traffic, air quality emissions, and noise associated with construction 2,3,4,5 Disproportionate | AQ-1: MY 2015 or newer
activities could disproportionately affect county residents and tribal people. Effects (short- engines for of'f_road
term) construction equipment

AQ-2: MY 2000 or newer
engines for on-road
construction equipment
AQ-3: MY 2010 or newer
engines for haul trucks
AQ-4: Dust control
measures during blasting
operations

NV-1: Noise and
Vibration Control Plan

Changes in county revenues could decrease county funding of social programs 2,3,5 Disproportionate None

used by county residents. Effects

Traffic on associated haul roads could disproportionately affect county residents 2,3,4,5 Disproportionate TR-1: Relocate Jenny

and tribal people. Effects (short- Creek Bridge and
term) Culverts
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Executive Summary

Potential Impact Alternative(s) Effect Mitigation
Pursuant to
NEPA
Implementation of the Water Use Retirement Program, Off-Project Reliance 2,3 Disproportionate None

Program, and Interim Flow and Lake Level Program could disproportionately
affect low income and minority farm workers.

Effects (short-
term)

KEY:
Significance:
NCFEC = No Change From Existing Conditions

B = Beneficial
LTS = Less than Significant
S = Significant

N/A = Not Applicable

Alternatives:

1 = No Action/No Project

2 = Full Facilities Removal of Four Dams Alternative (Proposed Action)

3 = Partial Facilities Removal of Four Dams Alternative

4 = Fish Passage at Four Dams Alternative

5 = Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate Alternative

Notes:

1- Effects relative to tribal trust resources are not displayed in this table given that no new adverse effects were identified relative to the alternatives analyzed in this EIS/EIR. Section
3.12, Tribal Trust of this EIS/EIR does however summarize the existing and ongoing tribal trust impacts present in the Klamath Basin.

2 - Many factors affect setting customer electricity rates, including regulatory approval; therefore, it is difficult to assess how rates may change, if at all.
3 - It is unknown how the real estate value of properties with existing reservoir views may change in the long term from river restoration activities.

4 - Changes in recreation expenditures and associated sales taxes vary by recreation activity. The net effect of changes in recreation expenditures is unknown.
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ES.7.2 Balancing Impacts and Benefits of the Alternatives

Under NEPA (40 CFR Part 1502.16, Environmental Consequences), a discussion of the
environmental impacts of the alternatives, including the proposed action, should be included. A
discussion of the potential beneficial effects of the alternatives is also valuable for decision-
makers when comparing and contrasting alternatives and determining the best course of action to
be undertaken.

CEQA Guidelines require the balancing, as applicable, of the economic, legal, social,
technological, or other benefits of a proposed project against its unavoidable environmental risks
when determining whether to approve a project (Section 15093 (a)-(c)). If the specific benefits,
including region-wide or statewide environmental benefits of a proposed project outweigh the
unavoidable adverse environmental effects, the adverse environmental effects may be considered
“acceptable.” When a lead agency approves a project which will result in the occurrence of
significant effects which are identified, but not avoided or substantially lessened, the lead agency
under CEQA shall state in writing the specific reasons to support its action based on the final
EIS/EIR or other information in the record. This statement becomes the statement of overriding
considerations as required under CEQA.

As illustrated throughout this Executive Summary, the dominant factors agreed upon in the
KHSA and KBRA centered on improving and resolving issues of low or declining fish
populations, inadequate water supplies, and degraded water quality. The primary goal of these
agreements is to improve the condition of these basin resources and thereby benefit the
communities who rely on them, or historically relied on them, for a way of life. This includes
tribal, fishing, farming, and recreational communities throughout the Klamath Basin.

One example of the inter-relatedness of basin resources and communities can be seen by
evaluating the impacts and benefits of the alternatives on environmental justice communities in
the basin. Reversing the consequences of barriers to fish passage, degraded fish habitat, and
degraded water quality throughout the basin could result in great benefit to tribal communities
relying on fish, shellfish, riparian plants, clean water, and other resources for their subsistence,
ceremonies, physical health, way of life, and spiritual well-being. While sediment release during
dam removal could cause short-term (1 to 2 years) impacts on fisheries downstream of the
Hydroelectric Reach, salmon and other aquatic resources would be expected to return to existing
2010 levels within 5 years, and would provide long term benefits to Indian Tribes for 50 years
and beyond (these effects are analyzed in Section 3.16).

In addition to benefits to fisheries and water quality, over the period of analysis, dam removal
combined with undertaking the programs in the KBRA would have beneficial effects on the
following basin resources:

e Terrestrial Resources (analyzed in Section 3.5) through enhanced habitat connectivity
and animal movement.

e Socioeconomic Resources (analyzed in Section 3.15) through changes in commercial,
recreational, and tribal fishing harvests and refuge recreation, as well as local and
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regional increases in economic output, employment, and labor income from construction
and mitigation spending.

e Scenic Quality (analyzed in Section 3.19) through returning areas around the dams
closer to the scenic quality characteristics of the natural landscape.

¢ Recreation (analyzed in Section 3.20) through improvements in water-contact-based
recreation and benefits to the Wild and Scenic River Act designation of the Klamath
River.

Because restoring fisheries, improving water quality, and helping communities are major goals
of the Proposed Action and the alternatives, a summary of the major long-term benefits of each
alternative and their impacts is summarized below relative to these goals (these are also
summarized in Table ES-5). In addition, the baseline (existing) condition is summarized because
it is the benchmark against which the five alternatives are compared.

Baseline

The Klamath Basin currently suffers from degraded fisheries, degraded habitat quality (including
flows, water temperatures, and river channel structure), habitat limitations (barriers to fish
passage), and degraded water quality (including problems with dissolved oxygen, pH, nutrient
enrichment, algal growth, and algal toxins). Major water quality problems exist in Upper
Klamath Lake, Keno Reservoir, and the reservoirs in the Hydroelectric Reach.

One result of these impaired water quality and habitat conditions has been fish die-offs, listings
under federal and California endangered species acts, and commercial fishing closures.
Circumstances for threatened and endangered species in the Klamath Basin are not improving.
In addition, basin water supplies are over-allocated and do not meet all user needs; these
challenges have been particularly acute in dry years. Water shortages, combined with the need to
balance supplies among the needs of ESA-listed species (suckers in Upper Klamath Lake and
coho salmon in the Klamath River), national wildlife refuges, and farming communities have led
to the reduction of irrigation water deliveries to farmers in dry years. In short, existing
conditions represent a continued hardship for fishing, farming, tribal, and recreational
communities. In particular, the Klamath Tribes have had to bear the hardship of being without
salmon in the Upper Basin for nearly 100 years and without harvestable sucker populations for
25 years; these species are fundamental to their diet, their ceremonies, and their cultural well-
being.

Alternative 1 (No Action/No Project Alternative)

Alternative 1 (No Action/No Project Alternative) is continued operation of the Klamath
hydroelectric project under an annual license issued by FERC and would result in the
continuation of many of the existing conditions described under Baseline. Implementation of
TMDLs in Oregon and California over the next 50 years would be expected to help alleviate
some of the basin-wide water quality problems. However, the concurrent processes and effects of
climate change over the next 50 years could further challenge the survival of ESA-listed fish,
push more fish into ESA listing, or cause populations of certain species like Chinook or
steelhead to further decline.
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As the FERC relicensing process would resume following a negative determination on dam
removal from the Secretary, Alterative 1 could not continue for decades as the status quo;
however, over 50 years, this alternative would likely retain the majority of the existing
hydroelectric power generation capacity and the reservoirs would remain in place and would
continue to be used for recreational purposes (the significance of these effects is analyzed in
Sections 3.18 and 3.20, respectively). The recreational value of these reservoirs, however, has
been diminished in recent years (since 2005) due to the documented growth of toxic algae in
Copco 1 and Iron Gate Reservoirs and health advisory postings to that effect.

Alternative 1 would not result in the short-term negative impacts related to construction activities
or short-term impacts to fish from the downstream transport of sediment during reservoir
drawdown.

Alternative 4 (Fish Passage at Four Dams Alternative)

Alternative 4 would result in the same benefits to water quality from TMDL implementation as
Alternative 1; however the creation of volitional fish passage for salmon at each of the Four
Facilities under this alternative would open Upper Basin habitat to anadromous fish.
Consequently, the size and diversity of these populations would increase. Implementation of
Alternative 4 and access to Upper Basin habitat would decrease crowding of adult salmon and
reduce the prevalence of disease for juvenile salmon. In addition, fish would gain access to
thermal refuge areas, particularly in the Upper Basin, offering some protection against the future
changes associated with climate change.

Alternative 4 would retain the majority of hydroelectric power generation capacity and project
reservoirs would remain in place and would continue to be used for recreational purposes (the
significance of these effects is analyzed in Sections 3.18 and 3.20, respectively). Alternative 4
would not result in short-term impacts to fish from downstream transport of sediment during
reservoir drawdown.

Alternative 5 (Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate)
Alternative 5 would result in the same benefits as Alternative 4 for anadromous fish; however,
removal of Copco 1 and Iron Gate Dams would provide additional benefits. Fish would be able
to migrate upstream and downstream more efficiently through a greater length of natural river
channel and through fewer constructed fish passage facilities in order to use habitat in the Upper
Basin. By removing the two largest reservoirs in the Hydroelectric Reach, many of the water
quality impairments caused by impounding water, including high pH, elevated fall water
temperatures, low dissolved oxygen, and the presence of algal toxins, would be eliminated within
and below the Hydroelectric Reach. Alternative 5 would also eliminate peaking and stranding in
the Hydroelectric Reach, which currently has adverse effects on biological communities.

While water quality problems would improve as a result of draining Copco and Iron Gate
Reservoirs, Alternative 5 would also eliminate recreational uses of these reservoirs and could
decrease the value of property with access to, or views of, the reservoirs, at least in the short
term. Decreased recreational opportunities could have related effects on other resources analyzed
in this EIS/EIR (i.e., Socioeconomics and Recreation, analyzed in detail in Sections 3.15 and
3.20, respectively).

ES-42 — September 2011



Executive Summary

Removal of Copco 1 and Iron Gate Dams would significantly decrease the amount of
hydroelectric power generated by the Klamath Hydroelectric Project.

Alternatives 2 and 3

Alternatives 2 and 3 would have the benefits of Alternative 5 for anadromous fish; however,
Alternatives 2 and 3 would provide additional fisheries and water quality benefits. Removing all
Four Facilities would provide for a free-flowing river and would optimize the efficiency of fish
migration to and from the Upper Basin as well as through the entire Hydroelectric Reach. The
entire river from Keno Dam to the Pacific Ocean would become a well-connected, free-flowing
river and would provide new fish habitat in the Hydroelectric Reach. Dam removal would
maximize the recruitment of gravel within and below the Hydroelectric Reach, which would
benefit fish spawning. Additionally, Alternatives 2 and 3 would create a more natural flow
pattern and a more mobile stream bed. Both of these conditions are anticipated to reduce the
occurrence of juvenile salmon fish disease and would likely create better conditions for fish
migration, rearing, and spawning.

Implementation of KBRA projects and programs under Alternatives 2 and 3 would achieve faster
basin-wide habitat restoration for fish, faster basin-wide water quality improvements, and direct
support for improving water quality in Upper Klamath Lake and Keno Reach, which would
benefit migrating salmon and steelhead populations and resident sucker populations in Upper
Klamath Lake. The KBRA Fisheries Reintroduction and Management Plans could have direct
benefits for salmon by accelerating their reintroduction to the Upper Basin and by providing for
fish population monitoring to optimize adaptive management of restoration activities.

This alternative would eliminate the recreational benefits of project reservoirs and could
decrease the value of properties with access to, or views of the reservoirs, at least in the short
term; however, full facilities removal would create new recreational benefits along the
Hydroelectric Reach (the significance of these effects is analyzed in Section 3.20). Finally,
Alternatives 2 and 3 would eliminate all of the hydroelectric power generation from the Four
Facilities (the significance of these effects is analyzed in Section 3.18).

Comparing Alternatives 2 and 3

There are many similarities in the benefits and potential impacts of Alternatives 2 and 3. The
main difference between the alternatives is that Alternative 3 would leave some facilities in
place, but both alternatives would create a free-flowing river and eliminate any passage barriers
to fish from Keno Dam to the Pacific Ocean.

Given the fact that fewer structures would be removed under Alternative 3 compared to
Alternative 2, there would be fewer short-term environmental impacts associated with
construction activities and the use of heavy equipment. Thus, impacts related to the release of
greenhouse gases, noise, and ground and land disturbance would be diminished and there would
be less likelihood of displacing cultural resources or human remains (impacts to Cultural
Resources are analyzed in Section 3.13). However, leaving various appurtenant power generation
facilities in place has the potential to interfere with wildlife movement and aesthetic quality, and
would require some level of long-term maintenance.
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Table ES-6 below summarizes the expected major benefits to salmonids and water quality for all
five alternatives in this EIS/EIR as compared to existing (baseline) conditions.

Table ES-6. Summary of Major Long-Term Benefits for Salmonid Restoration and Water

Quality

Major long-term benefits of
alternatives for water quality and
salmonids as compared to existing
conditions (baseline)

Alternative 1

Alternatives
2and 3

Alternative 4

Alternative 5

Water Quality Benefits

River no longer exceeds OR and CA
water temperature, nutrient, dissolved
oxygen, pH, and chlorophyll-a TMDL
allocations (may not occur by 2062),
improving water quality basin wide

Accelerates when river no longer
exceeds OR and CA water temperature,
nutrient, dissolved oxygen, pH, and
chlorophyll-a TMDL allocations through
the KBRA Fisheries Restoration Plan,
improving water quality basin wide

Largely eliminates in 2020 elevated late
summer/fall water temperatures in and
below the Hydroelectric Reach by
removing the largest reservoirs

Largely eliminates 2020 dissolved
oxygen and pH problems produced in
reservoirs in the Hydroelectric Reach and
transported downstream

Largely eliminates in 2020 algal toxins
produced in the Hydroelectric Reach and
transported downstream®

Salmonid Benefits

Provides slightly cooler water
temperatures in spring and early summer
benefiting migration of both adult and
juvenile salmonids

Provides fish with access to thermal
refuge areas that are buffered from
future effects from climate change

Provides for natural recruitment of
spawning gravel and river processes
within and below the Hydroelectric Reach
through dam removal

Partial”

Expands access to salmonid habitat to
the Upper Basin (above J.C. Boyle
Reservoir)

Expands salmonid habitat to a "free-
flowing" hydroelectric reach

Partial

Accelerates in 2012 restoration of fish
habitat throughout the basin through the
KBRA Fisheries Restoration Plan
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Table ES-6. Summary of Major Long-Term Benefits for Salmonid Restoration and Water

Quality
Major long-term benefits of Alternative 1 Alternatives Alternative 4 Alternative 5
alternatives for water quality and 2and 3

salmonids as compared to existing
conditions (baseline)

Expands opportunity to create springtime X Partial
flushing flows (KBRA Environmental
Water Program) and to increase flow
variability and bed movement (with dam
removal), which are hypothesized to
reduce juvenile salmon disease below
the Hydroelectric Reach

Provides opportunity to reduce juvenile X X X
salmon disease by allowing volitional fish
passage through the Hydroelectric Reach
and decreasing crowding of adult salmon

Provides volitional fish passage through X X X
the Hydroelectric Reach
Provides optimal efficiency beginning in X

2020 of upstream and downstream
salmonid migration through the
Hydroelectric Reach by creating a free-
flowing river

Accelerates the effective use of the X
Upper Basin by salmonids through the
KBRA Fisheries Reintroduction and
Management Plan

Improves base flows for salmonids, X
particularly in drought years, through
KBRA Water Resources Program

Eliminates adverse effects of X X
hydroelectric peaking and stranding of
fish in the Hydroelectric Reach

ll\lotes:
“X” means the alternative provides this benefit.
2 “Partial” means the alternative provides only some of the benefit.

3 Increased periphyton biomass would not affect levels of algal toxins in the Klamath River. The noxious blooms of phytoplankton
(suspended algae) occurring in the calm, lake-like waters of Copco 1 and Iron Gate Reservoirs are responsible for the production of
algal toxins, such as microcystin, in the Klamath River downstream of Iron Gate Dam (see Section 3.4). Noxious phytoplankton
would not thrive in the free-flowing river following dam removal.

ES.7.3 Environmentally Preferable/Superior Alternative

NEPA requires the Lead Agency to identify the alternative or alternatives that are
environmentally preferable in the Record of Decision (ROD) (40 CFR Part 1505.2(b)). The
environmentally preferable alternative generally refers to the alternative that would result in the
fewest adverse effects to the biological and physical environment. It is also the alternative that
would best protect, preserve, and enhance historic, cultural, and natural resources. Although this
alternative must be identified in the ROD, it need not be selected for implementation.

Section 15126.6(e)(2) of the CEQA Guidelines requires agencies to identify the environmentally
superior alternative in a draft EIR. If the No Project Alternative is the environmentally superior
alternative, an additional environmentally superior alternative must be identified among the other
alternatives.
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CDFG has identified Alternative 3 (Partial Facilities Removal of Four Dams) as the
environmentally superior alternative. All of the alternatives evaluated in the EIS/EIR, including
for the No Action/No Project Alternative, have significant unavoidable environmental impacts as
identified in Section 5.5. Alternative 2 (Full Facilities Removal of Four Dams, the Proposed
Action), Alternative 3, and Alternative 5 (Fish Passage at J.C. Boyle and Copco 2, Remove
Copco 1 and Iron Gate) would have the most short-term significant and unavoidable impacts
among the alternatives. These impacts would largely be limited to the time frame of direct dam
deconstruction actions and sediment release. After dam deconstruction, impacts would include
the loss of reservoir recreation and local economic impacts. Alternatives 2, 3, and 5 would
significantly improve water temperature, dissolved oxygen, and algal toxins for aquatic resources
and reduce the incidence of fish disease in juvenile salmon by removing the two largest
reservoirs—Copco | and Iron Gate. Alternatives 4 and 5 would maintain some power production
and recreational benefits thereby reducing local economic impacts.

Although the No Action/No Project Alternative will have no change from existing conditions
resulting from construction, this alternative is not the environmentally superior alternative when
compared to the Proposed Action, which is intended to improve environmental conditions.
Alternative 3 is the environmentally superior alternative when compared with the Proposed
Action because it would:

e Reduce the air quality impacts from emissions of volatile organic compounds (VOCs),
nitrogen oxides (NOx), carbon monoxide (CO), sulfur dioxide (SO,), particulate matter <
10 microns (PMyp), and particulate matter < 2.5 microns (PM,_s) from reduced
construction activities;

e Reduce the contribution to greenhouse gas emissions from reduced construction

activities;

Reduce noise and vibration from reduced construction activities;

Reduce impacts to terrestrial plants and wildlife from fewer truck trips;

Reduce disturbance to archaeological and historic sites from fewer truck trips;

Retain structures for roosting bats; and

Retain historically significant structures at Copco 1.

Alternative 3 would provide similar long-term benefits when compared with Alternative 2, but
would reduce short-term impacts because it involves less construction. Alternative 3 would
result in superior long-term beneficial environmental effects. In summary, Alternative 3 is
considered the environmentally superior alternative among all the alternatives because it
provides long-term beneficial environmental effects, while reducing some of the short-term
significant effects of the Proposed Action (Alternative 2).

ES.7.4 Controversies and Issues Raised by Agencies and the Public

CEQA requires disclosure of the controversial project issues raised by agencies and the public.
Table ES-6 presents a summary of some of the controversial project issues identified during the
scoping period, which are addressed in this EIS/EIR. These are opinions and issues raised during
scoping by agencies and members of the public and do not necessarily represent the position of
the Lead Agencies. Additionally, Table ES-7 is not a summary of findings or determinations
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from the analysis in this EIS/EIR. Chapter 5 of this EIS/EIR, Other Required Disclosures,
presents the full list of controversial project issues and the timeline or process in which they will
be addressed, or the document in which they are addressed. See the Scoping Report (located
online at: http://klamathrestoration.gov/) for further information on issues identified by agencies

and the public during the public scoping process.

Table ES-7. Summary of Controversies and Issues Raised b

y Agencies and the Public’

Issue

Summary of Issue

Timeline for Addressing or
Document/Section Addressing
Issue

Loss of Renewable Power Supply

Loss of the Klamath Hydroelectric
Project will result in the loss of
renewable power. The specific
makeup of new power supplies is not
certain and may come from non-
renewable sources.

Greenhouse Gases/Global Climate
Change (Section 3.10.4.3)

Public Health and Safety, Utilities
and Public Services, Solid Waste,
Power (Section 3.18.4.3)

Regional Economic Impacts

Loss of the Klamath Hydroelectric
Project and lost power generation
will negatively and disproportionally
affect resource-based economies of
local communities, many of which
are struggling economically.

Socioeconomics (Section 3.15.4.3)

Sediment Impacts from Dam
Removal

Sediment release during dam
removal will have significant and
deleterious effects on the aquatic
environment from Iron Gate Dam to
the Pacific Ocean during the period
of dam removal.

Water Quality (Section 3.2.4.3)

Aquatic Resources (Section 3.3.4.3)

Historic Anadromous Fish
Distribution in the Upper Klamath
Basin

Dam removal would open large
areas of the Upper Klamath Basin
watershed to anadromous fish. The
historical distribution of anadromous
fish above the dams has been
questioned.

Chapter 1, Introduction

Aquatic Resources (Section 3.3.4.3)

KBRA Effects

The KBRA may not produce enough
social and economic benefits from
implementation.

Socioeconomics (Section 3.15.4.3)

Loss of Reservoir Environment

Dam removal will result in a loss of
the three largest reservoirs, affecting
individuals that live on or near the
reservoirs and who value the
reservoirs’ aesthetic and recreational
value.

Land Use, Agricultural, and Forest
Resources (Section 3.14.4.3)

Scenic Quality (Section 3.19.4.3)

Recreation (Section 3.20.4.3)

Flood Risk

Dam removal will increase the
incidence and magnitude of flooding
to downstream communities.

Flood Hydrology (Section 3.6.4.3)
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Table ES-7. Summary of Controversies and Issues Raised by Agencies and the Public'

Issue Summary of Issue Timeline for Addressing or
Document/Section Addressing
Issue
FERC Relicensing In the event of a negative Secretarial | Chapter 2, Proposed Action and
Determination, PacifiCorp would re- Description of Alternatives

enter the FERC relicensing process.
The outcome of this process is not
known but could be the continued
operation of the dams under a new
license that includes the agencies’
mandatory conditions and
prescriptions.

Agriculture and Refuge Runoff from agriculture and refuges Water Quality (Section 3.2.4.3)
Management contributes to poor results in poor water quality in Keno

water quality in Keno and Upper Reservoir and in the mainstem Aquatic Resources (Section 3.3.4.3)
Klamath Lake Klamath River. This causes fish

stress, disease and mortality.
Continued farming and ranching in
the Tule Lake National Wildlife
Refuge and Lower Klamath Lake
National Wildlife Refuge under the
KBRA would inhibit fish species
reintroduction and survival.

Water Quality Conditions in Keno Low levels of dissolved oxygen and Water Quality (Section 3.2.4.3)
Impoundment and Upper Klamath | high water temperatures during

Lake would not allow sound fish certain times of year would prohibit Aquatic Resources (Section 3.3.4.3)
passage passage of fish through Keno

Impoundment and Upper Klamath

Lake.

Notes:

! CEQA requires disclosure of the controversial project issues raised by agencies and the public. Table ES-7 presents a summary of
some of the controversial project issues identified during the scoping period, which are addressed in this EIS/EIR. These are
opinions and issues raised during scoping by agencies and members of the public and do not necessarily represent the position of
the Lead Agencies. Additionally Table ES-7 is not a summary of findings or determinations from the analysis in this EIS/R.
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Chapter 1
Introduction

This Klamath Facilities Removal Environmental Impact Statement/Environmental Impact
Report (EIS/EIR) evaluates the potential impacts of the removal of the four PacifiCorp®
dams on the Klamath River as contemplated in the Klamath Hydroelectric Settlement
Agreement (KHSA [2010]). The Klamath Basin Restoration Agreement (KBRA [2010]),
as well as the transfer of Keno Dam, will be treated and analyzed as a connected action®.
The KBRA includes programs that will undergo detailed development and analysis in the
future. Therefore, it is anticipated additional National Environmental Policy Act (NEPA)
and California Environmental Quality Act (CEQA) analyses for the suite of actions
contained in KBRA will be tiered as appropriate to this EIS/EIR. It is anticipated that
additional CEQA analysis will be necessary prior to dam removal as contemplated in the
KHSA. The EIS/EIR is being prepared in compliance with NEPA and CEQA and will
inform a determination by the Secretary of the Interior (Secretary) on whether dam
removal will advance salmonid restoration and is in the public interest, including but not
limited to, consideration of potential impacts on affected local communities and tribes.

The KHSA establishes a process for the Secretarial Determination®. This process
includes additional studies, environmental review, and the decision by the Secretary.
This process also includes decisions by the States of Oregon and California as to whether
they concur with the Secretarial Determination.

The J.C. Boyle, Copco 1, Copco 2, and Iron Gate Dams and appurtenant facilities (here-
in referenced as the Four Facilities) are being evaluated for removal, and Keno Dam is
being evaluated for transfer (not the removal of) from PacifiCorp to the Department of
the Interior (DOI) as a connected action. These dams are affecting salmonid fisheries by
blocking up to 420 miles of potential river habitat, by affecting downstream water quality
(specifically, dissolved oxygen, water temperature, and algal toxins), and altering flows
in sections of the mainstem of the river (Hamilton et. al. 2011). If authorized through
legislation, the Secretary will use the impacts analysis presented in this EIS/EIR to help
determine whether facilities removal should occur. Under the KHSA, the Secretary will
use best efforts to complete this determination by March 31, 2012.

! PacifiCorp refers to the current utility and all previous owners/names.

2 NEPA defines a connected action as an action that (i) automatically triggers other actions that may require
environmental impact statements (ii) cannot or will not proceed unless other actions are taken previously
or simultaneously (iii) is an interdependent part of a larger action and depends on the larger action for its
justification. Connected actions are closely related and therefore should be discussed in the same impact
statement (40 CFR Part 1508.25 (a)1).

% Secretarial Determination: Decision by the Secretary of the Interior based on a thorough scientific review
of existing science, data and other information whether removal of the dams: (1) will advance restoration of
the salmonid fisheries of the Klamath Basin; and (2) is in the public interest.
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1.1 Physical and Biological Setting

The Klamath Basin geography, topography, hydrology, and biology are unique from
other watersheds in the Pacific Northwest. Water in the Klamath River, unlike other
watersheds in the Pacific Northwest, originates in relatively flat, open valleys before
crossing the Trinity and Coast Ranges in a steep river canyon and intercepting cold water
inputs from the Shasta, Scott, Salmon, and Trinity Rivers. The flat topography, along
with lower average precipitation in the Upper Klamath Basin than the Lower Basin,
influences water flow and temperature in the river. Figure 1-1 illustrates many of the
features of the Klamath Basin described in this section.

1.1.1 Geography and Topography

The Klamath River originates just downstream of Upper Klamath Lake in southern
Oregon and flows 253 miles southwest through northern California to the Pacific Ocean.
Along this course, the Klamath River crosses the Cascade Mountains; the Klamath is one
of the only rivers to do so. The Upper Klamath Basin has five main lakes: Crater Lake,
Upper Klamath Lake, Lower Klamath Lake, Clear Lake, and Tule Lake. The Lower
Basin, with its border beginning at Iron Gate Dam, is almost 200 miles long and contains
the four major Klamath River tributaries: the Shasta, Scott, Salmon, and Trinity Rivers.
The basin is generally rural, with a total population of approximately 120,000. Its largest
communities are Klamath Falls, Oregon and Yreka, California.

The Upper Klamath Basin has broad, extending valleys shaped by volcanoes and active
faulting. The fault-bounded valleys contain all of the large, natural lakes and large
wetlands of the Klamath Basin.

As described above, the Klamath River is unlike most river systems, in that the river is
warmer and flatter in its headwaters, while downstream portions, beginning near the
dams, tend to be colder and steeper. The Klamath River flows through mountainous
terrain from the Oregon-California stateline to the reaches downstream of Iron Gate Dam.
Downstream of Iron Gate Dam, and for most of the river’s length to the Pacific Ocean,
the river maintains a relatively steep, high-energy channel. Here, the Klamath River
forms a deep canyon surrounded by mountains of the Trinity and Coast Ranges. Lower
Klamath Basin valleys include those of the Shasta and Scott Rivers (National Research
Council 2004).

1.1.2 Climate and Hydrology

The basin receives widely varying precipitation. The climate in the Upper Basin is dry,
with an annual precipitation of approximately 13 inches at the river’s origin near Klamath
Falls, Oregon. In contrast, the Lower Basin is wet, with an annual precipitation of
approximately 80 inches near the river’s mouth at Requa, California. At its higher
elevations (above 5,000 feet), the Upper Klamath Basin receives rain and snow during
the late fall, winter and spring. Peak stream flows generally occur during snowmelt
runoff in late spring/early summer. After the runoff period, flows drop in the late
summer/early fall. Fall storms may increase flows compared with the lower summer
flows in the Lower Basin.

1-2 — September 2011



Chapter 1 — Introduction

Map Area
] Klamath Basin
g
*
"'“"“"" OREGON , nath Hydroelectric Reach . ——
: | CALIFORNIA | Bog §
o Lake
=
0
)
[~ 9
0 10 20 40
N
Miles N

Figure 1-1. The Klamath Basin
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Land- and Water-Use Changes in the Klamath Basin
When settlers of European descent first arrived in the Klamath Basin in the

1800s, there was a vast complex of 350,000 acres of lakes and wetlands,
interconnected by sloughs and river channels. Many of these wetlands were
attractive for farming if drained and a reliable source of irrigation could be
developed. Construction of Reclamation’s Klamath Project began in the early
1900s to facilitate farming. The Klamath Project, the largest water delivery
system in the basin, now includes 7 dams, 18 canals, 45 pumping facilities, and
over 500 miles of ditches to supply irrigation water to over 235,000 acres. Upper
Klamath Lake’s outlet was modified with the construction of Link River Dam
(completed in 1921) to allow more active storage of irrigation water for the
Klamath Project.

Farms and ranches above Upper Klamath Lake, and on tributaries in the lower
Klamath River (e.g. Scott, Shasta, and Trinity Rivers) use surface water supplies
that are not part of the Klamath Project. In total, about 62 percent of the wetlands
in the Klamath Basin were converted to farming and ranching activities.

However, some of these wetlands were retained, like the Lower Klamath National
Wildlife Refuge, by President Roosevelt in 1908, creating the first waterfowl
refuge in the United States and providing critical habitat along the Pacific Flyway.

Economic development of natural resources changed conditions in the Klamath
Basin over the past 100 years, including extensive basin-wide logging, gold
mining in the lower river basin, and construction of a railroad causeway in the
early 1900s that isolated and dried Lower Klamath Lake. Construction of four
main-stem hydroelectric facilities on the middle part of the Klamath Basin
between 1918 (Copco 1 Dam) and 1962 (Iron Gate Dam) blocked the passage of
migrating salmon and steelhead to the Upper Basin and represents that last
major hydrologic maodification in the basin.

The combination of these changes have contributed to significant loss of fish
habitat, degradation of water quality, and declining fish populations -- especially
for salmon and two endangered sucker species (shortnose and Lost River
suckers). Hydrologic alterations, including water diversions, wetland losses,
declining water quality, and dam construction are among the most significant
land- and water-use changes in the Klamath Basin.

Land use patterns in the Klamath Basin will continue to reflect the value of natural
resources in providing economic gain for local communities and the Nation.
Returning to conditions seen in the 1800’s is unrealistic; however, there are
numerous opportunities to substantially improve fisheries, wildlife habitat, and
water quality conditions in the Klamath Basin and reverse the pattern of
environmental problems in the Klamath Basin.
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1.1.3 Biology

The Klamath Basin has some of the richest biological and ecological habitats in the United
States. The Klamath Basin is within the Klamath Bioregion (California) and the East and West
Slope Cascades (Oregon) eco-regions. Below are overviews of the biological resources within
this unique and biologically important basin and effects of natural resource development on these
resources in the Upper and Lower Basins. Chapter 3 and the appendices of this document
describe these resources in detail.

1.1.3.1 Vegetation

Vegetation communities in these eco-regions include drier pine and fir forests in the mountain
ranges of Siskiyou County and wetter forests near the coast. Recognized for their biological
diversity, the Klamath-Siskiyou mountain ranges contain more than 3,000 known plant species,
including 30 temperate conifer tree species, more than any other ecosystem in the world
(California Department of Fish and Game [CDFG] 2006). Land cover in the basin consists of a
combination of upland tree habitat, aquatic habitat, and wetland habitat. Sagebrush and interior
valley vegetation communities also exist within lower elevation areas.

The Klamath River Canyon itself is a mosaic of mixed conifer forest communities and riparian
habitats (Federal Energy Regulatory Commission [FERC] 2007).

In addition to their ecological significance, many plants, especially wetland plants, in the
Klamath Basin are culturally important to Indian Tribes in the Klamath River region for food,
basketry, regalia, and medicine, and some have importance for ceremonial use as well (Larson
and Brush 2010; FERC 2007).

1.1.3.2 Wildlife

The Klamath Basin is home to a large number of wildlife species, with great diversity. Surveys
have identified more than 200 vertebrate species, including amphibians, reptiles, birds, and
mammals (PacifiCorp 2004a).

e Five amphibian species are known to occur in the Klamath River area: long-toed
salamander, Pacific chorus frog, western toad, and Pacific giant salamander. In addition,
western toad and yellow-legged frog were reported in some of the tributaries of the lower
Klamath subbasin during trapping studies conducted in 1991 (U.S. Fish and Wildlife
Service [USFWS] 1992).

o Reptile species diversity and relative abundance is considered high (PacifiCorp 2004a).
The western fence lizard is a highly abundant reptile species and is found in a variety of
habitats in the basin area. Other reptile species include gopher snake, northern sagebrush
lizard, western rattlesnake, southern alligator lizard, yellow-bellied racer, common garter
snake, western terrestrial garter snake, western pond turtle, common kingsnake, striped
whipsnake, sharptail snake, ringneck snake, western skink, rubber boa, and California
mountain kingsnake (PacifiCorp 2004a).
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Effects of Natural Resource Development

In the Upper Klamath Basin

Logging, road-building, farming, and ranching above Upper Klamath Lake have
removed riparian vegetation, warmed streams, and increased the loads of nutrients
and sediment entering the rivers and Upper Klamath Lake, contributing to water-
guality problems.

Draining tens of thousands of acres of wetlands around Upper Klamath Lake for
agriculture land increased nutrient loads to the lake and eliminated near-shore
habitat for aquatic biota.

Link River Dam operations to meet irrigation water demand cause wider water-
level fluctuation in Upper Klamath Lake.

Upper Klamath Lake has become more enriched with nutrients, leading to
nuisance blooms of blue-green algae that produce toxins (primarily microcystin)
and creating pH and dissolved oxygen problems that are stressful to aquatic biota.

Shortnose and Lost River suckers went from a dominant species in Upper Klamath
Lake, and a food source for tribal members, to an endangered species in 1988, a

closed fishery, and a fish population that continues to decline.

The 20-mile Keno Reach of the Klamath River receives large loads of decaying
organic matter (blue-green algae) from Upper Klamath Lake, producing extremely
low dissolved-oxygen levels that persist in the summer and fall.

Draining and farming hundreds of thousands of acres of wetlands below Upper
Klamath Lake (and the Lost River Valley) has decreased habitat for waterfowl on
the Pacific Flyway and affects the amount and timing of water released
downstream for fish.

Klamath River is blocked at Iron Gate Dam for passage of fall and spring run
Chinook salmon, coho salmon, and steelhead, limiting fish production in the basin
and access to salmon by tribes in the Upper Basin.

Sources:

Bortleson and Fretwell, 1993; CDFG 2004; Chesney and Yokel, 2003; National
Academies Press, 2003; NOAA 2009; Risley and Laenen, 1998; Snyder and
Morace, 1997; Sullivan et al, 2008; USFWS 1993; USFWS 2009; Wood, 2009.
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e The Upper Klamath Basin is along Effects of Natural Resource Development
the Pacific Flyway, and it supports _
the largest concentration of In the Lower Klamath Basin
migratory waterfowl in North e The four dams create water temperature in
America, with up to 2 million th_e riV(_er that are too warm in the fall for fish
migratory birds during fall mlg_rat.lc_)n,_and they aff(?ct the natural flow
migration and about half that variability in the lower river and cause

. . . crowding of salmon below Iron Gate Dam,
Ilil;r:]zerzljpnf)zrrls,ngf(j\zg: rzecl)gtze)d both of which contribute to fish disease.

birds also use the Upper Klamath Severe water quality problems in these four
Basin for breeding (Shuford et al. reservoirs, including blue-green algal toxins
2004). In addition, the Upper (that can affect humans and fish), low
Klamath Basin supports the largest dissolved oxygen, high temperatures, and
wintering population of bald eagles high pH, create stressful biological
in the coterminous United States conditions.
(Shufo_r(_j etal 2004). Use of water in major Klamath River

* Inaddition, many common tributaries (e.g. Scott and Shasta Rivers) for
mammals are found throughout the farming and ranching has decreased critical
area including: black-tailed habitat for coho salmon, which was federally
jackrabbit, mule deer, and listed in 1997.
California ground squirrel. Small _ _ _ _
mammals in the area include deer High nutrient concentrations leaving the

Upper Basin result in the excessive growth of
attached algae (periphyton) in the lower
main-stem river, which causes stressful
swings in pH and DO for aquatic biota.

mouse, bushy-tailed woodrat, least
chipmunk, and montane vole.
Medium-sized mammals detected in
the area include bobcat, striped

skink, gray fox, yellow-bellied Reduced flows during extreme droughts have
marmot, and coyote. Large been identified as a factor in large fish die-
mammals such as deer, elk, offs, as occurred in the fall of 2002 when tens
mountain lion, and black bear are of thousands of pre-spawned salmon and
also present. Five aquatic and/or steelhead died in the lower river.
riparian-associated fur-bearing Weak Klamath salmon stocks in the ocean
mammals are present, including periodically require closure of fisheries and
raccoon, beaver, muskrat, mink, and commercial and recreational fishing along
river otter (PacifiCorp 2004a). 700 miles of the Oregon and California
coasts, as occurred in 2006.

1.1.3.3 National Wildlife Refuges

The Klamath Basin National Wildlife Sources:

Refuge (NWR) System comprises Six Bortleson and Fretwell, 1993; CDFG 2004;

refuges (Bear Valley, Clear Lake, Klamath Chesney and Yokel, 2003; National

Marsh, Lower Klamath, Tule Lake, and Academies Press, 2003; NOAA Fisheries

2009; Risley and Laenen, 1998; Snyder and
Morace, 1997; Sullivan et al, 2008; USFWS
2009; Wood, 1999.

Upper Klamath). The refuges maintain
critical wetland habitat in the river basin
and provide a stopover point for three-
quarters of the migratory waterfowl on the
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Pacific Flyway (USFWS 2010). The refuges provide vital feeding, nesting, and resting habitat
for one to two million birds during the spring and fall migrations, all of which are highly
dependent on the water resources of the area.

1.1.3.4 Fish

The Klamath Basin is home to 19 native fish species. The Klamath Basin once produced large
runs of steelhead, Chinook salmon, coho salmon, green sturgeon, eulachon, coastal cutthroat
trout, and Pacific lamprey. Runs of these anadromous fish (fish that migrate from salt water to
spawn in fresh water) contributed substantially to tribal, commercial, and recreational fisheries
(USFWS 1986; DOI Klamath Basin Task Force 1991; Gresh et al. 2000).

Some of these fish species are listed under the Federal Endangered Species Act (ESA) and
California Endangered Species Act. Federally listed species include coho salmon, bull trout,
Lost River sucker, shortnose sucker, southern distinct population segment green sturgeon, and
southern distinct population segment eulachon. California listed species include coho salmon,
Lost River sucker, shortnose sucker and longfin smelt. In addition, both the Lost River sucker
and the shortnose sucker are fully protected under the California Fish and Game Code Section
5515(a)(3)(b)(4) and (6), respectively.

Upper Klamath Lake and other waterways in the upper watershed provide habitat for the Lost
River and shortnose suckers. Suckers are an important part of tribal culture and were an
important part of tribal diet. The Lost River and shortnose sucker spawning runs still constitute
ceremonial events for the Klamath Tribes. In 1988, these fish were listed as endangered under
the ESA (USFWS 1988) and California Endangered Species Act, eliminating the ability to fish
for suckers and thus eliminating them from tribal diet and traditional cultural practices.

Copco 1 Dam, completed in 1918, was the first mainstem dam to block fish passage to the
majority of the Upper Klamath Basin. Iron Gate Dam, completed in 1962, is the downstream-
most dam that blocks upstream fish passage. Flow releases from Iron Gate Dam, and the quality
of the water being released, affect the quantity and quality of fish habitat for listed and non-listed
species in the mainstem downstream of Iron Gate Dam (FERC 2007). The other hydroelectric
dams, with the exception of J.C. Boyle Dam, which is equipped with a ladder that does not meet
current standards (Administrative Law Judge 2006), also block upstream fish passage and isolate
fish populations between these dams. The dams have eliminated access for anadromous fish,
including salmon and steelhead, to approximately 420 miles of potential habitat upstream of Iron
Gate Dam.

1.2 People and Historic Setting

1.2.1 Tribes

Six federally recognized tribes live, work, hunt, and fish within the basin, including the Klamath
Tribes, Quartz Valley Tribe, Karuk Tribe, Hoopa Valley Tribe, Yurok Tribe, and Resighini
Rancheria. The total tribal population in the basin is approximately 16,000. Historically, the
tribes depended on the fish populations of the Klamath Basin for food as well as ceremonial
traditions. Prior to European settlement, generations of Indian Tribes resided along the Klamath

1-8 — September 2011



Chapter 1 — Introduction

and Trinity Rivers and in the Upper Klamath Basin, and depended on the fisheries for cultural,
ceremonial, subsistence, and commercial purposes.

The decline in the fisheries has caused economic hardship for all the tribes. The Klamath Tribes,
in the Upper Basin, have not had salmon harvest opportunities since 1918, when Copco 1 Dam
was built. By contrast, the salmon harvest continues to provide revenue for the Yurok and
Hoopa Valley Tribes (who reside in the Lower Basin).

1.2.1.1 The Klamath Tribes

The Klamath Tribes, headquartered in Chiloguin, Oregon, in the Upper Basin near Upper
Klamath Lake, are composed of three historically separate tribes: the Klamath Tribe, the Modoc
Tribe, and the Yahooskin band of Snake Indians. The Klamath Tribes’ ancestral territory covers
approximately 580,000 acres. The current membership is about 3,400 and the current total land
base is approximately 600 acres.

1.2.1.2 Quartz Valley Tribe

The Quartz Valley Indian Reservation is a federally recognized tribe representing people of
upper Klamath (Karuk) and Shasta Indian ancestry. The Quartz Valley Indian reservation is in
Siskiyou County near the community of Fort Jones. The population is around 126, with a tribal
enrollment of about 150. Total reservation size is 174 acres.

1.2.1.3 Karuk Tribe

The Karuk Tribe has been federally recognized since 1979 and occupies territory along the
middle section of the Klamath River. The 2000 U.S. Census reported tribal membership to be
2,702 individuals. In 2004, the California Department of Housing and Community Development
reported tribal membership to be 3,164 individuals. Currently, the Karuk have one of the largest
tribes in California with approximately 4,800 members.

1.2.1.4 Hoopa Valley Tribe

The Hoopa Valley Indian Reservation is in the northeastern corner of Humboldt County in
northern California, approximately 50 miles inland from the Pacific Ocean, and encompasses
roughly 20 percent of Hupa aboriginal territory. The reservation has nearly 92,160 acres, and is
the largest reservation in California. The northern portion of the reservation is in Yurok
ancestral territory. The Trinity River bisects the reservation, and a small length of the northern
border of the reservation includes about a quarter mile reach of the Klamath River. The 2000
U.S. Census counted 2,633 people on the reservation, and the tribe listed an enroliment of 2,130
in 2004.

1.2.1.5 Yurok Tribe

With more than 5,000 members, the Yurok Tribe is the largest tribe in California. The tribe’s
ancestral territory covers approximately 350,000 acres and includes approximately 50 miles of
Pacific coastline. Today, the tribe’s reservation in Del Norte and Humboldt Counties in
California encompasses approximately 57,000 acres, bordered on the west by the Pacific Ocean,
and consists of a strip of land extending a mile along each side of the Klamath River from just
upstream of the confluence of the Klamath and Trinity Rivers about 50 miles inland.
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1.2.1.6 Resighini Rancheria

The Resighini Rancheria is in Del Norte County, California, and encompasses 239 acres. The
Resighini Rancheria is several miles inland from the mouth of the Klamath River and rests on the
southern banks of the river, completely surrounded by the Yurok Reservation. It is primarily
settled by Yurok Indians affiliated with the Yurok Coast Indian Community. A population of 36
was reported on Rancheria lands in the 2000 U.S. Census.

1.2.2 Early Euroamerican Settlement and Hydroelectric History

Before the influx of Euroamericans that began in the 1840s, the basin was settled by American
Indians. Euroamerican exploration of the Klamath Basin began in the early 19th Century. The
discovery of gold in California in 1848 prompted a dramatic influx of European immigrants to
California and other areas, including the Klamath Basin. Euroamerican settlement in the
Klamath River watershed continued throughout the 19" Century. Sustained logging enterprises
appeared in the 1880s, and the first hydroelectric development in the Klamath Basin was
established in 1891 in the Shasta River Canyon below Yreka Creek.

Envisioned in 1911, the Klamath Hydroelectric Project was built in phases, beginning with
Copco 1 (1918), followed by Copco 2 (1925), J.C. Boyle (1958) and the Iron Gate facilities in
1962. The development of the Klamath Hydroelectric Project played a significant role in the
area’s economic development, both as part of a regionally significant, locally owned and
operated private utility and through the role that increased electrical capacity played in the
expansion of the timber, agriculture, and recreation industries during the 20th century.

1.2.3 Water Use and Management

1.2.3.1 Water Management Conflicts

Figure 1-2 presents a timeline for activities within the Klamath Basin that have resulted in
current conditions. Conflicts over water and other natural resources in the Klamath Basin
between conservationists, tribes, farmers, fishermen, and state and federal agencies have existed
for decades. In particular, several developments affecting the Klamath Basin have occurred in
recent years:

e In 2001, water deliveries to irrigation contractors in Reclamation’s Klamath Project
(described below) were substantially reduced.
In 2002, returning adult salmon suffered a major die-off.

¢ In 2006, the commercial salmon fishing season was closed along 700 miles of the West Coast
to protect weak Klamath River and other major river salmon stocks.

e In 2010, due to drought conditions*, Reclamation’s Klamath Project had a reduction in water
deliveries resulting in short-term idling of farmland and increased groundwater pumping.

* As declared by the Governor of Oregon (State of Oregon 2010)
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1800s 1900 1910 1920 1930 1940 1950 1960 1970
Indian Tribe use of Klamath Basin since time 1925 Gerber Dam completed
immemorial 1928 Tule Lake (39,116 acres) and Upper Klamath Lake
1855 Klamath River Reservation established (Yurok) (15,000 acres) National Wildlife Refuges established
1864 Land for Hoopa Valley Indian Reservation set aside 1930 Lost River Diversion Channel enlarged
by Congress. 1931 Keno Regulating Dam completed
1864 Klamath Indian Reservation established (The .. .
Klamath Tribes) 1938 Land purchased for Resighini Rancheria
1876 Boundaries of the Hoopa Valley Indian Reservation 1939 QuartzValley Indian Reservation established
established by Executive Order
1905 Reclamation's Klamath Project Authorized by the 1941 D-Pumping Plant completed
Secretary of the Interior (May 15) 1950 Lost River Diversion Channel enlarged
1906 Work on Reclamation’s Klamath Project begins 1954 Klamath Tribes' (Modoc, Klamath, and Yahooskins)
1907 A-Canal completed federal recognition terminated
1908 President Theodore Roosevelt forms Lower Klamath 1956 FERC Relicensing for PacifiCorp or predecessor
Lake National Wildlife Refuge, the first in the nation 1957 Klamath River Basin Compact ratified by California
1910 Clear Lake Dam completed and Oregon “to facilitate ...the Qrderly )
...development, use, conservation, and control” of
1911 Clear Lake National Wildlife Refuge established Basin water for domestic and agricultural uses,
1912  Lost River Diversion Channel completed protect.lon and enhancement of Wl|d|.lff.', fish, and
recreational resources. To ensure equitable
1912 Wilson Diversion Channel completed distribution and use of water between the two
tat d the Federal Go t
1917 Connection of Lower Klamath Lake to Klamath River states and the Federal hovernmen
blocked 1958 J.C.Boyle Dam completed, providing peaking
1918 Copco 1 Dam completed; passage of salmon and power
steelhead to the Upper Basin blocked; harvest 1962 Iron Gate Dam completed
opportunities for Klamath tribes ends 1966 Keno Dam replaced
1921 Anderson-Rose Dam on Lost River completed 1967 Lost River sucker listed as "Rare” by State of CA
1921 Link River Dam completed 1971 Shortnose sucker listed as "Rare" by State of CA
1922 i insi . . ’ .
COP.C? 2 constru;t.lon begins in orlder to meet 1971  Lost River and shortnose sucker identified as species
additional electricity demand of timber industry and
of concern under the CESA
reregulate flows from Copco 1
1923 Malone Diversion Dam on Lost River completed 1975 Klamath Basm adjudication proceedings for State of
Oregon begin
1924 Miller Diversion Dam on Miller Creek completed 1979 Karuk Tribe becomes federally recognized
1925 Copco 2 completed

Figure 1-2a. Klamath Basin Timeline Since 1905
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1980 1990 2000 2010

Portion of the Lower Klamath River designated as a
“Wild and Scenic” river

Trinity River Restoration Program initiated

Klamath Tribes reinstated as federally recognized
tribes and close their sucker fisheries for conservation
purposes. Hundreds of adult suckers are observed in
a summer-time die-off in Upper Klamath Lake

20 Year "Klamath River Basin Fishery Resources
Restoration Act" - Public Law 99-552 (100 Stat. 3081,
October 27, 1986), as amended by P.L. 100-580. Task
Force Formed

Lost River and shortnose sucker listed as endangered
under ESA

Hoopa-Yurok Act establishes an independent Yurok
Reservation and Tribal government

Long Range Plan for the Klamath River Basin
Conservation Area Fishery Restoration Program
completed by U.S. Fish and Wildlife Service

Federal Government sets the Klamath tribal Fishing to
50% of total available harvest for Fall Chinook

Klamath River from J.C. Boyle Powerhouse to the
California-Oregon state line designated “Wild and
Scenic”river

Adoption of the Klamath, Six Rivers, and Shasta-Trinity
National Land and Resource Management Plans that
included findings from the 1993 Forest Ecosystem
Management Team and 1994 Record of Decision for
the Northwest Forest Plan for the Aquatic
Conservation Strategy that mandated watershed
restoration, identified key watersheds as strongholds
for salmon recovery, and standards and guidelines to
protect and restore watershed conditions

Many thousands of adult suckers observed in
summer-time die-off in Upper Klamath Lake

Coho salmon listed under ESA

PacifiCorp begins re-licensing proceedings for the
Klamath Hydroelectric Project

Water deliveries to Reclamation’s Klamath project are
curtailed to protect ESA listed species due to drought

At least 33,000 returning adult salmon, primarily
fall-run Chinook, die in the mainstem of the Klamath

Construction of new A-Canal headgates and fish
screen

PacifiCorp initiates dam relicensing application with
FERC

Construction of Lost River and shortnose sucker
friendly fish ladder at Link River Dam

PacifiCorp files Final License Application with FERC to
re-license Klamath Hydroelectric Project

Coho salmon listed under the CESA
KBRA/KHSA talks begin

Commercial salmon ocean harvest restricted on
California and Oregon Coast due to weak Klamath stocks

Figure 1-2b. Klamath Basin Timeline Since 1905
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2008

2009

2009
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2010
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Water quality studies show that Copco and Iron Gate
Reservoirs have regular, prolonged blooms of toxic
algae in the summertime. Warnings against human
contact with the reservoir water begin to be routinely
posted

Federal Agencies release drafts of mandatory
prescriptions for a new Klamath Hydroelectric Project
license, which if finalized will require fishways, flow
management changes, and other changes

PacifiCorp challenges scientific foundations of Federal
prescriptions in a trial-type hearing under the Energy
Policy Act of 2005. Judge's rulings support scientific
foundations of most Federal prescriptions

KBRA/KHSA talks intensify

PacifiCorp’s license to operate the Klamath
Hydroelectric Project expires. The relicensing process
continues and the Project continues operation under
annual license

Agriculture's contracts for low power rates expire

700 miles of Oregon and California coast closed to
commercial salmon fishing due to weak Klamath
stocks

Federal agencies finalize mandatory prescriptions for
a new Klamath Hydroelectric Project license, requiring
fishways and flow management changes, among
other things

FERC issues a Final Environmental Impact Statement
for the Klamath Hydroelectric Project

Commercial salmon ocean harvest restricted on
California and Oregon coasts due to weak Sacramento
River salmon stocks

California commercial ocean harvest closed due to
weak Sacramento River salmon stocks

Removal of Chiloquin Dam opens Lost River and
shortnose sucker habitat

Oregon legislature passes Senate Bill 76, which
provides for $180 million in PacifiCorp rate-payer
contributions to the cost of removing the lower four
dams in the Klamath Hydroelectric Project

California commercial ocean salmon harvest closed

Oregon Public Utilities Commission approves Oregon
rate-payer contributions of $180 million to dam
removal fund

Reclamation significantly decreased water deliveries
from Upper Klamath Lake to its Klamath Project to
reserve water in Upper Klamath Lake for ESA-listed
suckers and provide flow augmentation for ESA-listed
coho downstream of Iron Gate Dam to comply with
USFWS and NOAA Fisheries Biological Opinions

KHSA and KBRA signed

California Public Utilities Commission approves
California rate-payer contributions of $13.76 million to
dam removal fund



Chapter 1 — Introduction

Historical conflicts over the Klamath Basin’s limited water
resources stem in part from concerns over fish populations.
The fish populations native to the Klamath River have
decreased over time due to human activities in the basin. The
Lost River and shortnose suckers have been affected by
degradation and loss of habitat as a result of human activities
in the Upper Basin over the last century (USFWS 2008).
Water resource development on the Klamath River and its
tributaries (including the Shasta, Scott, and Trinity Rivers)
has contributed to declines in salmonid fish populations that
have harmed both in-river and coastal fishing for subsistence,
commercial, and recreational fishing (Congressional Research
Service 2005). These conflicts have cost the United States an
average of $100 million per year over the past ten years
(Sheets 2011). The KBRA was designed to reduce these
expenditures, as shown in Figure 1-3.

Average Existing Expenditure

1.2.4 Reclamation’s Klamath Project

In addition to the Klamath Basin’s distinctive setting,
biological resources, and cultural history, the basin is also the
site of one of the first developments authorized under the

1902 Reclamation Act (P.L. 57-161, 32 Stat. 388). KBRA Expenditures
Development and construction of Reclamation’s Klamath

Project took place between 1905 and 1966, with major features Figure 1-3. Klamath Basin
of the project completed by the early 1940s. As the largest Expenditures
water management effort in the Upper Klamath Basin, (Sheets 2011)

Reclamation’s Klamath Project features include a system of

reservoirs, dams, canals, and pumps (Figure 1-4), and use of Gerber Reservoir and Clear Lake to
reduce flooding of lands in the Tule Lake area. The authorization for Reclamation’s Klamath
Project stated its purpose:

For project works to drain and reclaim lake bed lands of the Lower Klamath and
Tule Lakes, to store water of the Klamath and Lost Rivers, including storage of
water in Lower Klamath and Tule Lakes, to divert irrigation supplies, and to
control flooding of the reclaimed lands.
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Reclamation’s Klamath Project was originally authorized at a time when an increasing number
of farmers were drawn to the fertile land in northern California and southern Oregon.
Development of Reclamation’s Klamath Project converted much of the Tule Lake and Lower
Klamath Lake wetland complexes into farmland.

The first dams constructed for Reclamation’s Klamath Project included Clear Lake Dam (1910),
Lost River Diversion Dam (1912), and Lower Lost River Diversion Dam (1921). Also in 1921,
the completion of Link River Dam, executed through a contract between PacifiCorp and the
United States, allowed for additional water management in the Upper Basin. This included
greater storage in Upper Klamath Lake, water releases reflecting natural conditions, and
controlled releases from the lake to provide a source of irrigation water. The agreement between
the power company and the government allowed for PacifiCorp to operate the dam for
hydropower production, and in return, the company was to supply low-cost electricity to
Reclamation and farmers in the region.

Today, Reclamation’s Klamath Project irrigates up to 235,000 acres of land on which farmers
grow wheat, malt barley, potatoes, onions, alfalfa, and other crops (Congressional Research
Service 2005). Reclamation’s Klamath Project features also provide recreational opportunities
for boating, water skiing, hunting, fishing, camping, and picnicking. In addition, the Klamath
Basin National Wildlife Refuge System usually receives water from the operation of
Reclamation’s Klamath Project for the benefit of waterfowl and other species.

Reclamation’s Klamath Project, with the exception of Clear Lake, does not include multi-year
water storage facilities. Upper Klamath Lake represents most of its storage, but the lake is
shallow, with an average depth of approximately 9 feet when full (Wood et al. 2006). Upper
Klamath Lake can only provide small opportunities for carryover storage between years;
therefore, Reclamation’s Klamath Project operations are dependent on the amount of annual
precipitation. During wet years, Reclamation’s Klamath Project irrigators typically receive full
contract deliveries of water. In the past few decades, however, Klamath Project irrigators and
refuge managers have not always had their requests for water met during drought years because
of the need to conserve water for fish in the Klamath River downstream of Iron Gate Dam and in
Upper Klamath Lake.

Keno Dam (constructed in 1966 by PacifiCorp) also plays an important role in regulating water
elevations in Keno Impoundment/Lake Ewauna for the gravity operation of irrigation canals.
Keno Dam is owned by PacifiCorp and is not part of Reclamation’s Klamath Project.

1.2.5 Adjudication

If an appropriation of water was initiated prior to the enactment of the Oregon 1909 water code
and has not been forfeited or abandoned since then, a water user may have a “vested” water
right. Federal reserved water rights vest no later than the date of the reservation, and as early as
“time immemorial,” regardless of whether they have been used. A claim to a vested water right
is quantified and made a matter of record through an adjudication proceeding. The Oregon
Water Resources Department (OWRD) is responsible for gathering information about the use of
water and presenting its findings to the County Circuit Court. This circuit court is responsible
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for resolution and issues a decree that states who has the right to use water, the amount and
location of water use, and the priority date. A water right certificate is issued for each decreed
right (State of Oregon 2009).

The Klamath Basin Adjudication is the adjudication process for pre-1909 and federal reserved
water right claims for the use of surface water within the Klamath Basin. The Klamath Basin
proceeding began in 1975. Claims of water use have been gathered and contests have been filed
on most of those claims. Administrative law judges have been holding hearings and issuing
proposed orders determining the claims and contests. The OWRD will review those proposed
orders, and any proposed settlements of contests, and submit its Findings and Order of
Determination to the Circuit Court in December 2012. Water right claims have been filed by
private water users, The Klamath Tribes, Klamath allottees, and the United States (the Klamath
Project and for Indian and other federal reservations of land). Once OWRD’s findings are
submitted to court there will be an opportunity for parties to file exceptions to those findings.
The Klamath Circuit Court will resolve the exceptions and issue a decree. As of July 2010, 97
percent of contests and 92 percent of the claims in the Klamath have reached a proposed
resolution, either by issuance of an administrative law judge’s proposed order or by a proposed
settlement of contests (State of Oregon 2010).

1.2.6 Klamath Hydroelectric Project and Relicensing

1.2.6.1 Klamath Hydroelectric Project

Constructed between 1911 and 1962, the Klamath Hydroelectric Project includes eight facilities:
Iron Gate, Copco 1, Copco 2, J.C. Boyle, Fall Creek, and Keno Dams, and the East and West
Side developments. The portion of the Klamath River that includes the four most downstream
dams is referred to as the Klamath Hydroelectric Reach. Keno Dam was originally constructed
to produce power, but hydropower facilities were never developed (PacifiCorp 2004b) and it
currently has no generating facilities. Its primary purpose is to maintain water levels in Keno
Impoundment/Lake Ewauna for gravity delivery of water into irrigation canals. Link River Dam
was constructed for Reclamation’s Klamath Project. Link River Dam is operated under
Reclamation direction for regulating flows, storing water in Upper Klamath Lake, and
hydropower production through the PacifiCorp’s East and West Side powerhouses.

The purpose of the PacifiCorp Klamath Hydroelectric Project is power generation. PacifiCorp’s
total annual generation from the Klamath Hydroelectric Project is 716,800 megawatt-hours of
electricity (FERC 2007). These dams were not designed to provide downstream flood protection
or to provide water storage for drought relief (FERC 2007). The J.C. Boyle, Copco 1, and Copco
2 facilities are hydro peaking® operations and Iron Gate Dam is operated as a re-regulating
facility, so that on a daily basis roughly as much water enters the Hydroelectric Reach as leaves
the Hydroelectric Reach. Chapter 2 presents additional information about the physical
characteristics of the Four Facilities.

5 Peaking: operation of a hydropower projects to meet peak electrical demands.
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1.2.6.2 Federal Energy Regulatory Commission Relicensing

The Klamath Hydroelectric Project is regulated by FERC. The original 1956 license for these
dams expired in 2006. The dams have been operating under annual licenses since the original
license expired. The annual license specifies the same conditions as the original license. The
1956 PacifiCorp license pre-dated environmental laws, and did not include prescriptions (Section
18 of the Federal Power Act [16 USC 811]) for fish passage over or around the dams; only J.C.
Boyle Dam has fish passage facilities, but these fishways do not meet current criteria
(Administrative Law Judge 2006).

On February 24, 2004, PacifiCorp filed an application with FERC for a new operating license for
the Klamath Hydroelectric Project. FERC prepared a final EIS for relicensing the project, but no
license has been issued. Currently, the relicensing proceeding is in abeyance®. Until a decision
is made regarding its license application, PacifiCorp will continue to operate the dams under
annual licenses from FERC.

As part of the process for the 2004 relicensing application, a variety of stakeholders (individuals,
tribes, fishing interests, and conservation groups) expressed a strong desire that the four
hydroelectric dams be decommissioned and removed to address declining fisheries in the lower
Klamath River and reopen approximately 43 miles of blocked mainstem river habitat between
Iron Gate and Keno Dams and hundreds of miles of stream habitat in Upper Basin tributaries.
Fish considerations were a major subject during the relicensing process.

During relicensing, several agencies, led by the National Oceanic and Atmospheric
Administration (NOAA) Fisheries Service, in addition to other agencies with 10(a) authorities,
recommended to FERC under Section 10(a) authority of the Federal Power Act, removal of the
Four Facilities as the preferred measure to protect declining Klamath River fisheries.
Concurrently under Section 18 authority of the Federal Power Act, the Department of Commerce
and DOI prescribed mandatory fishways and passage at each mainstem dam. Flows were
conditioned from J. C. Boyle for riparian habitat, whitewater recreation, and attraction flows for
fish passage by DOI under Section 4(e) authority. The fishway prescriptions by the Department
of Commerce and the DOI were strongly supported by basin tribes, fishing interests, and
conservation groups to address declining fisheries in the lower Klamath River and to reopen
blocked habitat. The fishway prescriptions and the DOI’s prescriptions were challenged by
PacifiCorp and others under the Energy Policy Act of 2005, in a trial-type hearing that
considered disputed issues of material fact relating to the prescriptions and conditions. The
resulting Administrative Law Judge decision (In the Matter of: Klamath Hydroelectric Project,
Docket Number 2006-NMFS-0001, September 27, 2006) found that the agencies met their
burden of proof regarding most of the factual issues in dispute. FERC conducted environmental
analysis of the proposed project, including the mandatory terms and conditions and prescriptions
in 2007. However, the FERC relicensing proceedings are in abeyance at present; accordingly,
the mandatory terms and conditions and fishway prescriptions, and the terms of Biological
Opinions issued by the USFWS and NOAA Fisheries Service to FERC for the new license, have
not been incorporated as terms of the Klamath Hydroelectric Project annual permits.

6 Abeyance: a state of temporary suspension
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Before FERC may issue any new FERC license for the Klamath Hydroelectric Project, the states
of Oregon and California must also issue water quality certification under Section 401 of the
Clean Water Act. The California State Water Resources Control Board cannot issue certification
until environmental documentation sufficient for consideration of the alternative of conditioning
certification on dam removal, consistent with the requirements of the CEQA, is completed.

1.3 KHSA and KBRA

The KHSA was an outcome of the FERC's Alternative Dispute Resolution Procedures as
outlined in the Energy Policy Act of 2005’ (18 C.F.R. 385.601, et seq.) wherein the parties
elected to set aside differences to reach resolution on a settlement that is in furtherance of the
interests of all of the parties. As established in Section 1.2 of the KHSA, many of the parties to
the settlement maintain that removal will help restore basin resources and all Signatory parties
agree that settlement is in the public interest. As also specified in the KHSA, and in compliance
with applicable law, the Secretary is undertaking a scientific and environmental analysis of
potential facilities removal, and connected actions under the KBRA. The Secretary
acknowledges that full implementation of the KHSA will depend on factors not entirely within
the control of the settling parties and that failure to implement the KHSA, like any proposed
settlement, could lead to a resumption of the underlying new licensing proceeding for the
Klamath Hydroelectric Project that is pending before the FERC. As a consequence, should the
FERC proceeding resume for any reason, we want to remind the reader that the analysis in this
EIS/EIR was undertaken pursuant to the KHSA for the purpose of implementation of this
settlement and to inform the Secretary in his determination under the KHSA regarding dam
removal. This analysis and its comparison of alternatives is being conducted pursuant to NEPA
and CEQA and solely in support of the determination to be made by the Secretary pursuant to the
KHSA, a negotiated settlement agreement. It is not prepared to inform any other determinations
made or environmental documents prepared pursuant to NEPA or CEQA outside the KHSA
framework, including FERC’s determination in the Klamath Hydroelectric Project licensing
proceeding, which is to determine whether, and if so, under what prescriptions, to issue a new
license for the Klamath Hydroelectric Project, or the States’ determinations including whether,
and under what conditions, to issue a section 401 water quality certification for the Klamath
Hydroelectric Project and associated environmental documents.

Negotiations leading to the KBRA began in 2005 after the water-related farming and fisheries
crises occurred in 2001 and 2002. The negotiation process also coincided with PacifiCorp’s
2004 relicensing application. The proposed KBRA was released in January 2008. The KHSA
and KBRA are negotiated agreements and reflect the cooperative effort by more than 40 parties
in the basin, representing different interest groups. The agreements were negotiated and written
to be executed together and are referred to herein as the Klamath Settlement. Representatives of
federal agencies, the states of California and Oregon, Indian Tribes, counties, farmers, and

’ Section 442 of the Energy policy Act of 2005, Pub. L. 109-58, SS 241, 119 Stat, 594, 67475 (Aug. 8, 2005)
(“EPACct”) (codified in 16 U.S.C. SS 797 (e) and 811), and the underlying procedural regulations codified in 50
C.F.R. Part 221.
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conservation and fishing groups
agreed to the comprehensive

solutions presented in the KHSA From the KHSA...

and KBRA®, “By March 31, 2012, the Secretary shall use best efforts
to (i) determine whether the costs of Facilities Removal
as estimated in the Detailed Plan, including the cost of

1.3.1 KHSA insurance, performance bond, or similar measures, will
The KHSA establishes the process not exceed the State Cost Cap, and (ii) otherwise

for additional studies, including complete his determination whether to proceed with
the development of a “Detailed Facilities Removal as described in Section 3.3.1,

provided that any such determination shall not be made

until the following conditions have been satisfied:

A. Federal legislation, which in the judgment of the
Secretary is materially consistent with Appendix E,
has been enacted;

Plan for Facilities Removal”
(Detailed Plan) and environmental
review to support the Secretary’s
Determination as to whether

removal of the four downstream- . The Secretary and PacifiCorp have agreed upon
most dams on the Klamath River acceptable terms of transfer of the Keno facility
that are owned by PacifiCorp (1) pursuant to Section 7.5.2;

will advance restoration of the . The States of Oregon and California have
salmonid fisheries of the basin, authorized funding for Facilities Removal as set
and (2) is in the public interest, forth in Section 4 of this Settlement;

which includes, but is not limited . The Parties have developed a plan to address the

excess costs, consistent with Section 4.10 of the

Settlement, if the estimate of costs prepared as part
of the Detailed Plan (including the cost of insurance,
performance bond, or similar measures) shows that
there is a reasonable likelihood such costs are likely

to, consideration of the potential
impacts on affected local
communities and tribes.

The KHSA also includes to exceed the State Cost Cap; and

provisions for the interim . The Secretary has identified a DRE*-designate, and,

operation of the Four Facilities by if the DRE-designate is a non-federal entity: (i) the

PacifiCorp and the process to Secretary has found that the DRE-designate is

transfer, decommission, and qualified; (ii) the States have concurred in such

remove the dams. finding; the (iii) the DRE-designate has committed, if
so designated, to perform Facilities Removal within

1.3.1.1 Detailed Plan and Other the State Cost Cap (KHSA Section 3.3.4).”

Studies

The Parties® to the KHSA agreed 1 - DRE: Dam Removal Entity
further studies were needed to
determine if the actions specified
under the KHSA were feasible.
These studies include analysis of the regional impacts of both the KHSA and the KBRA on water
quality, economics, real estate, recreation, and biology.

8 Although representatives of the federal agencies participated in negotiations for both the KHSA and the KBRA,
federal agencies did not sign the KBRA.
° Parties: Signatories to the Klamath Hydroelectric Settlement Agreement.
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In addition, the Secretary’s Determination and concurrence from the states will also be based, in
part, on a Detailed Plan that describes the following:

e Physical methods to remove the dams and achieve a free-flowing condition.

e As necessary and appropriate, plans for management, removal, and/or disposal of
sediment, debris, and other materials.
A plan for site remediation and restoration.
A plan for measures to avoid or minimize adverse downstream impacts.
A plan for compliance with all Applicable Laws, including anticipated permits and
permit conditions.

e Estimated costs.

e A statement of measures to reduce risks of cost overruns, delays, or other impediments to
Facilities Removal.

e The identification, qualifications, management, and oversight of a non-federal Dam
Removal Entity (DRE), if any, that the Secretary may designate.

1.3.1.2 State Cost Cap

The KHSA sets a cost cap of $450 million for removal of the Four Facilities. In addition,
pending regulatory approval, the KHSA allows for PacifiCorp to recover the costs of the
company’s net investment in the facilities, the ongoing operating costs, and the costs of
replacement power. The $450 million would come from the State of California and PacifiCorp’s
ratepayers. Specifically, an amount not to exceed $200 million would come from additional
charges to PacifiCorp customers (residing in either state) and $250 million from the sale of
California bonds or other means at the discretion of California. The United States would not be
responsible for the costs of facilities removal.

1.3.1.3 Secretarial Determination

The KHSA establishes a process for the Secretarial Determination. This process also includes
decisions by the States of Oregon and California as to whether they concur with the Secretarial
Determination. Implementation of the KHSA requires both federal legislation and for the
Secretary to make a determination, in cooperation with the Secretary of Commerce and other
federal agencies as appropriate, regarding facilities removal, particularly whether, in his
judgment, the conditions of the KHSA have been satisfied, and whether facilities removal should
proceed. This process includes existing and additional studies, environmental review, and the
decision by the Secretary.

Affirmative Determination

If the Secretary finds that the removal of the facilities would advance restoration of the salmonid
fisheries and is in the public interest, an Affirmation Determination, as defined under Section 3
of the KHSA, can be made. Once the Secretary has made an Affirmation Determination,
California and Oregon would also provide notice to the Secretary and other parties within 60
days on whether each state concurs with the Affirmative Determination. The KHSA provides for
each state to consider two factors when deciding to concur or not: 1) whether significant impacts
identified in its environmental review can be avoided or mitigated as provided under its state
law, and 2) whether facilities removal will be completed within the state cost cap (defined as the
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collective maximum monetary contribution from the states of California and Oregon, described
below and in Section 4.1.3 of the KHSA).

As part of an Affirmative Determination, the Secretary will also concurrently designate the entity
that will serve as the DRE. The DRE, once identified, would develop a Definite Plan for
Facilities Removal which would include all the information necessary to implement the Detailed
Plan as well as the additional elements listed in KHSA Section 7.2.A. The Secretary must
consult with the Parties to the KHSA prior to designating a non-federal DRE and receive
concurrence from the states with that selection.

In addition to the decommissioning and removal of the Four Facilities, actions associated with an
Affirmative Determination would include the transfer of Keno Dam ownership from PacifiCorp
to DOI, which is analyzed as a connected action in this EIS/EIR.

Negative Determination

If the Secretary determines not to proceed with facilities removal, the KHSA terminates unless
the Parties can agree to a remedy for the issues leading to the Negative Determination®®. Prior to
adopting or public release of such a determination, the Secretary would notify the Parties of the
tentative determination and its basis. The Parties would consider whether to amend the KHSA in
a manner that would permit the Secretary to make an Affirmative Determination.

1.3.1.4 KHSA Implementation

If an Affirmative Determination is made, PacifiCorp would transfer ownership of each facility
when the DRE provides notice that all necessary permits and approvals have been obtained for
removal of a facility, all contracts necessary for facility removal have been finalized, and facility
removal is ready to commence. After the transfer, the DRE would remove the facilities. The
target date to begin deconstruction is January 1, 2020.

Local Power

Section 5 of the KHSA includes terms for collaborative efforts between PacifiCorp and the
Parties to identify potential ways to reduce impacts of dam removal on local community power.
However, the KHSA does not provide for specifics on this collaborative effort, and therefore is
not included in the analysis presented in this EIS/EIR. For further information see Section 5 of
the KHSA.

KHSA Interim Measures

The KHSA includes interim measures for the operation of the Klamath Hydroelectric Project by
PacifiCorp from the effective date of the agreement (February 18, 2010) or as otherwise
specified for each interim measure. If the Secretary makes an Affirmative Determination,
PacifiCorp would continue to perform the interim measures until decommissioning. If there is a
Negative Determination or the KHSA terminates for other reasons prior to decommissioning,
then the interim measures may generally cease, except for the purposes of the Clean Water Act
or the Endangered Species Act. These measures include the implementation of measures

10 Negative Determination: A determination by the Secretary of the Interior under Section 3 of the Klamath
Hydroelectric Settlement Agreement that facilities removal should not proceed.
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included as part of PacifiCorp’s Interim Conservation Plan'!. Measures from the Interim
Conservation Plan (see Appendix C of the KHSA) include funding for projects to enhance the
survival and recovery of ESA-listed coho salmon, turbine venting to improve dissolved oxygen
concentrations downstream of Iron Gate Dam, funding for the development and implementation
of a Hatchery Genetics Management Plan for Iron Gate Hatchery, increased flow variability at
Iron Gate Dam, and studies on fish disease.

Appendix D of the KHSA provides additional measures to be implemented during the interim
period. These measures include funding restoration activities, increasing monitoring activities,
removing the J.C. Boyle bypass barrier, funding water quality research, funding to the Bureau of
Land Management for the land management measures in Appendix C of the KHSA, possibly
removing three diversions on Shovel and Negro Creeks, and funding for Iron Gate Hatchery
operations and maintenance (including funding for an 8-year period after removal of Iron Gate
Dam).

Yreka Water Supply

The City of Yreka has a municipal water supply intake on Fall Creek and a pipeline that crosses
Iron Gate Reservoir; the pipeline would be affected if the Iron Gate Dam were removed. The
KHSA addresses the possible impacts that facilities removal would have on the water supply
pipeline for the City of Yreka and provides provisions for mitigation of impacts on this supply
system. Signatories agree not to prevent use of Yreka’s Water Rights permit and will study the
potential risks to the water supply system from facilities removal. Necessary actions for the
continued use of the Yreka water supply infrastructure would be funded and implemented as part
of implementation of the KHSA (Section 7.2.3).

Keno Facilities Transfer

The KHSA calls for transferring ownership and operation of Keno Dam from PacifiCorp to DOI.
The Secretary and PacifiCorp are studying the proposed transfer of Keno facilities (the Keno
Transfer). An Affirmative Determination by the Secretary depends on an agreement between the
Secretary and PacifiCorp on terms for transfer of title of the Keno facility. Further, transfer of
title shall be subject to completion of any necessary improvements to the facility to meet DOI
directives and standards for dam safety identified by the DOI through its safety of dams
inspection of the Keno facility. This EIS/EIR will analyze the impacts associated with the Keno
Transfer as a connected action.

East and West Side Powerhouse Decommissioning

PacifiCorp’s East and West Side facilities were proposed for decommissioning in PacifiCorp’s
2004 relicensing application, and their decommissioning through the FERC process is described
in the KHSA (KHSA 6.4.1(B)). Removing the two facilities would result in the loss of 3.8
megawatts of generating capacity and the removal of the generating infrastructure. The dams
and associated infrastructure were built in 1921, and would require upgrading and maintenance
to remain in compliance with DOI and FERC standards. This would include the installation of

' As described in the KHSA, the Interim Conservation Plan was developed by PacifiCorp through technical
discussions with the NOAA Fisheries Service and the USFWS describing measures for the enhancement of coho
salmon and suckers listed under the ESA (see KHSA Appendix A). The Interim Conservation Plan was submitted
to FERC on November 25, 2008 and can be found online through the FERC website. (http://ferc.gov).
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fish screens, which would require major construction changes and associated maintenance. The
Link River Dam, which is the point of diversion for the two generating facilities, is already
owned by Reclamation.

As noted above, the East and West Side facilities decommissioning is not dependant on an
Affirmative Determination, and will be carried out through application to the FERC. This
application will require future environmental compliance analysis and a FERC determination.

1.3.2 KBRA

As a result of the Klamath Basin issues surrounding the limited availability of water to support
agricultural, tribal, environmental, and fishery needs in many years, the United States'?; the
States of California and Oregon; the Klamath, Karuk, and Yurok Tribes; Klamath Project Water
Users; and other Klamath Basin stakeholders (collectively the Parties) negotiated the KBRA to
resolve the water conflicts among the many users, restore stressed fisheries, and identify reliable
power supplies. The KBRA is intended to result in effective and durable solutions. The goals of
the KBRA are to (1) restore and sustain natural fish production and provide for full participation
in ocean and river harvest opportunities of fish species throughout the Klamath Basin; (2)
establish more reliable water and power supplies which sustain agricultural uses, communities,
and NWRs; and (3) contribute to the public welfare and the sustainability of all Klamath Basin
communities. The Parties view these agreements as an important part of the resolution of long-
standing, complex, and difficult-to-resolve concerns over resources in the Klamath Basin.

Negotiations leading to the KBRA began in 2005 after the water-related farming and fisheries
crises occurred in 2001 and 2002. The negotiation process also coincided with PacifiCorp’s
2004 relicensing application. The proposed KBRA was released in January 2008. The KBRA
includes plans and programs that interrelate with each other and with facilities removal as
contemplated by the KHSA, and is intended to benefit fish throughout the basin, water users in
the Upper Klamath Basin, and the community overall. The KBRA brings many parties together,
including federal and state agencies, Indian Tribes, Reclamation’s Klamath Project irrigators,
and on- and off-Project water users to support one another’s efforts to restore fish populations in
the Klamath Basin and provide for sustainable communities with a strong agricultural base. The
KBRA has required each party to make some concessions in order to secure assurances on other
important interests. These compromises include:

e Through the agreement, the Klamath, Karuk, and Yurok Tribes, the signatory tribes, have
agreed to not fully exercise their senior water rights to achieve fisheries restoration and to
withdraw claims for damages due to the loss of those fisheries. Under the KBRA, the
tribes would benefit from a suite of fisheries restoration and reintroduction measures that
would complement dam removal pursuant to the KHSA, improvements in water quantity
and quality in the lakes and rivers of the basin, and other habitat improvements that
would support a sustainable fishery throughout the basin.

12 pgencies involved in KBRA negotiations include: NOAA Fisheries Service, U.S. Forest Service, U.S. Department of
the Interior (including, the Bureau of Indian Affairs, Bureau of Land Management, Bureau of Reclamation, and Fish
and Wildlife Service).
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e Most water users and irrigators, both on-Project and off-Project, agreed to limit their
water diversions in exchange for increased predictability about seasonal water deliveries
and affordable power supplies. Increased predictability allows individual landowners to
more efficiently plan annual operations and avoid the economic impacts that result from
uncertainty. The economic impacts felt at the individual level ripple up through the
whole community, so this increased certainty benefits everyone. As reintroductions of
currently threatened and endangered fish species are successfully implemented, the
KBRA envisions that landowners will benefit from regulatory assurances that their
operations would not be additionally burdened by new regulatory restrictions to the
extent legally possible.

Under this system of compromises, the question of who “goes first” becomes critical. Some of
the provisions in the agreement may take over 10 years to be implemented and so many of the
proposed actions need to be started in good faith. The KBRA establishes a framework for
interim actions and planning efforts that would involve the broader community and protect the
Parties’ interests during the interim period. The interim period is the time between the signing of
the KBRA and full implementation of the limits on water diversions to Reclamation’s Klamath
Project. The plans and programs described in the KBRA lead through a series of milestones that
culminate in the formal relinquishment of claims for damages, permanent assurances related to
tribal water rights, and limitations on water diversions to Reclamation’s Klamath Project.

An Affirmative Determination and federal authorizing legislation are two early key milestones
towards full implementation of the KBRA. Following an Affirmative Determination, the key
milestones leading to the publication of a Secretarial Notice, which make federal water
assurances permanent and is a prerequisite to other water rights assurances and diversion
limitations, are described below:

1) “The application deadline under Section 15.3.8.A for full implementation of the On-
Project Plan has passed

2) The required environmental analysis regarding the proposed project to reconnect the
Wood River Wetlands to Upper Klamath Lake as described in Section 18.2.3 is
completed, and any necessary funding to implement the preferred alternative of the
required environmental analysis is authorized by Congress or that funding is otherwise
committed by state, local, tribal, or private sources

3) The required environmental analysis regarding the proposed project to reconnect Agency
Lake and Barnes Ranches to Upper Klamath Lake as described in Section 18.2.2.C is
completed, and any necessary funding to implement the preferred alternative of the
required environmental analysis is authorized by Congress or that funding is otherwise
committed by state, local, tribal or private sources

4) Funding has been authorized for the Water Use Retirement Program described in Section
16.2.2; and

5) The physical removal of all or part of each of the Hydroelectric Facilities has occurred
and achieved a free-flowing condition and volitional fish passage.” (KBRA Section
15.3.4.A)
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Following publication of the Secretarial Notice, the Klamath, Karuk, and Yurok Tribes would
make appropriate filings making tribal water rights assurances permanent and releasing breach of
trust claims against the federal government. The key milestones that lead towards these tribal
concessions include the following:

1) Federal authorizing legislation

enacted
2) Publication of the Secretarial
Notice and its associated Programmatic Analysis
milestones For purposes of CEQA, the KBRA analysis is
. programmatic, as described in Section 15168
3) Funding secured for of the CEQA Guidelines. A program-level
implementation of the Phase | document is appropriate when a project
and Phase Il Fisheries consists of a series of smaller projects or
Restoration Plans, Phase | phases that may be implemented separately.
Fisheries Reintroduction Plans, Under the programmatic EIR approach, future
Fisheries Monitoring Plan, the projects or phases may require additional,
voluntary Water Use Retirement project-specific environmental analysis.
Program, and the '“te“m Flow Analysis Completed in this Document
and Lake Level Protection KHSA — Project Level
Program and Regulatory Keno Transfer — Project Level
Assurance Programs KBRA — Programmatic Level
4) Funding secured for tribal East Side and West Side Powerhouse

Decommissioning — Programmatic Level
Trap and Haul around Keno Impoundment —
Programmatic Level

resource management programs
and for the Mazama Forest
purchase

5) Removal of the hydroelectric
facilities as provided under the
KHSA

6) Approval of The Klamath Tribes request for an interim fishing site between Iron Gate
Dam and I-5

Once the federal and tribal water rights assurances have been made permanent, the diversion
limits on Reclamation’s Klamath Project, including a Refuge Allocation, would become
permanent.
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The federal lead agency is analyzing the KBRA as a connected action. NEPA defines connected
actions as those actions that are closely related or cannot or will not 3proceed unless other actions

are taken previously or simultaneously (40 CFR 1508.25(a)(1)(ii)).*

Some actions or

component elements of the KBRA are independent obligations and thus have independent utility
from the KHSA, but the implementation of several significant elements of the KBRA package
would be different, if the determination under the KHSA is not to pursue full dam removal (see
Table 1-1). Recognizing that implementation of many elements of the KBRA are unknown and
not reasonably foreseeable at this time, the connected action analysis is being undertaken at a
programmatic level. Consequently, appropriate NEPA compliance will be completed for the
KBRA in the future. The KBRA and KHSA are available in their entirety from the web site

klamathrestoration.gov.

Table 1-1. Linkage of KBRA Programs, Plans, Commitments to Dam Removal®

Program, Plan, or Commitment

Linked to Dam
Removal and
Secretarial
Determination

KBRA Programs
Included in this analysis
as a Connected Actions

under NEPA

Fisheries Programs:

Fish Habitat Restoration Activities

Fisheries Restoration Phase | Plan

Fisheries Restoration Phase |l Plan

Fisheries Reintroduction Plan — Phase |, Oregon

Fisheries Reintroduction Plan — Phase Il, Oregon

Fisheries Reintroduction Plan — California

Fisheries Monitoring Plan

|||

Additional Water Storage Projects:

Williamson River Delta Project

Agency Lake and Barnes Ranches Project

Wood River Wetland Restoration Project

Future storage opportunities

XXX [ XX

Water Resources Program:

Water Diversion Limitations for Reclamation’s Klamath Project
Including National Wildlife Refuges

Water Deliveries for National Wildlife Refuges in Klamath
Reclamation Project Area

Groundwater Technical Investigations

On-Project Plan

Commitments among Project Irrigators, Party Tribes, and U.S.
Related to Water Use/Rights

Commitments Related to Finance Issues (88 15.4.2., 15.4.4.)

Operation of Klamath Reclamation Project Facilities (Link River
and Keno Dams)

Water Use Retirement Program (WURP)

Off-Project Water Settlement (OPWAS)

Off-Project Reliance Program

Power for Water Management Program and Plans

XXX [X

Bwe acknowledge, however, that the KBRA could also be analyzed as a cumulative or similar action under 40 CFR
1508.25(a)(2) and (3). We note that all three definitions (connected action, cumulative actions, and similar actions)
are within the section that provides parameters for the “scope” of the action, which determines both the range of
alternatives and the impacts to be considered in an EIS. Ultimately, however, we believe the important point is not
the labeling but the analysis and whether the decision (in this case whether to remove four dams) is informed by an

EIS that is proper in scope.
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Table 1-1. Linkage of KBRA Programs, Plans, Commitments to Dam Removal®

Program, Plan, or Commitment

Linked to Dam
Removal and
Secretarial
Determination

KBRA Programs
Included in this analysis
as a Connected Actions

under NEPA

Drought Plan

Emergency Response Plan

Climate Change Assessment

Environmental Water Management

Interim Flow and Lake Level Program

XXX |[X X

Regulatory Assurances Programs:

Fish Entrainment Reduction

General Conservation Plan or Habitat Conservation Plan

County and Tribal Programs:

Klamath County Economic Development Plan

California Water Bond Legislation (Siskiyou County Economic
Development Funding)

Tribal Programs Fisheries and Conservation Management

Tribal Programs Economic Revitalization

Mazama Forest Project

Klamath Tribes Interim Fishing Site

XX [X[X

Notes

T means timing is related to dam removal or Secretarial Determination

O means other relationship to dam removal or Secretarial Determination through funding or other key milestones described in the

KBRA

X means this Program, Plan, or Commitment is considered a connected action under NEPA for this analysis

1 As explained above, for purposes of this EIS/EIR, we have determined that the KBRA should be evaluated in its entirety as a
connected action. The purpose of this table is to show those individual activities under the KBRA that are not linked to the
removal of the four facilities in order to provide an understanding of the potential effect to the KBRA in the absence of facilities
removal. It shows those individual KBRA activities that are expressly linked to removal of the four facilities and those individual
activities under the KBRA that are not linked to facilities removal. In the absence of facilities removal these activities may still
proceed independently but the KBRA will not include all of the components present in its current form and some activities could be
substantially altered or even avoided by parties who seek dam removal as a primary pre-condition for the commencement of their
obligations. While we have decided to analyze the KBRA in its entirety as a connected action, we believe it also appropriate to

show the relationship to dam removal of each of its component parts.
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1.4 NEPA/CEQA

1.4.1 NEPA/CEQA Requirements

This document is a joint EIS/EIR, developed to satisfy the requirements of both NEPA and
CEQA by disclosing to decision-makers and the public, significant environmental impacts of the
Proposed Action, identifying feasible mitigation measures, and describing a reasonable range of
alternatives prior to rendering any final decisions or issuing any permits, agreements, or
authorizations on the Proposed Action. For the purposes of NEPA/CEQA analysis, the
Proposed Action is to remove the four lower PacifiCorp dams on the Klamath River. As
explained in Section 1.3.2, the KBRA and other actions (Keno Dam transfer) are being discussed
programmatically as actions to the Proposed Action. It is anticipated that additional CEQA
analyses will be necessary prior to dam removal as contemplated in the KHSA.

The impact analysis in this EIS/EIR addresses short-term and long-term effects of the Proposed
Action and alternatives to the Proposed Action that would occur from the time that the record of
decision is signed through the end of the deconstruction period. The EIS/EIR also includes the
analysis of the Keno Facility Transfer and the KBRA. Analysis of the KBRA as it relates to the
Secretarial Determination extends, where possible, for 50 years through 2060, the term of the
agreement. This analysis of KBRA is being completed at a programmatic level. Certain effects
of actions contained in KBRA and KHSA are expected to extend beyond 50 years.

This EIS/EIR has been prepared by the DOI, as lead NEPA agency, and the CDFG, as lead
CEQA agency (collectively referred to herein as the Lead Agencies). Recognizing that elements
of the Proposed Action would occur in California and Oregon, CDFG collaborated with DOI to,
with input from the State of Oregon, make a reasonable, good faith effort in disclosing all
significant environmental effects of the Proposed Action. Absent certain circumstances, CEQA
does not apply to any project or portion thereof located outside of California which will be
subject to environmental review pursuant to NEPA (Public Resources Code § 21080(b)(14);
CEQA Guidelines § 15277).

NEPA requires the lead federal agency to request the participation of other government agencies
or Indian Tribes with jurisdiction by law or special expertise, collectively referred to as
Cooperating Agencies. Table 1-2 lists the governmental entities and Indian Tribes that have
agreed to be Cooperating Agencies in the preparation of the EIS/EIR.

CEQA requires a lead agency to identify a list of agencies that are expected to use the EIR in
their decision-making. For the Proposed Action, CDFG anticipates that the California Coastal
Commission, The California State Water Resources Control Board, and the California North
Coast Regional Water Quality Control Board will use this EIS/EIR in their decision-making.
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Table 1-2. Cooperating Agencies
Agency/Entity
National Oceanic and Atmospheric Administration
Fisheries Service

U.S. Forest Service

U.S. Environmental Protection Agency
Karuk Tribe

The Klamath Tribes

Quartz Valley Indian Reservation
Resighini Rancheria

Yurok Tribe

Hoopa Valley Tribe

Humboldt County

Trinity County

California State Water Resources Control Board

California North Coast Regional Water Quality
Control Board

Oregon Department of Environmental Quality
Oregon Department of State Lands

Oregon Department of Fish and Wildlife
Oregon Water Resources Division

Klamath River Compact Commission
Klamath Water and Power Authority

1.4.2 Purpose and Need/Project Objectives

1.4.2.1 Purpose and Need

The stated Purpose and Need statement below has changed since the publication of the Notice of
Intent in order to provide further clarification. These changes are not substantive and do not
change any alternatives.

The Proposed Action is to remove the four lower PacifiCorp dams on the Klamath River. The
need for the Proposed Action is to advance restoration of the salmonid fisheries in the Klamath
Basin consistent with the KHSA and the connected KBRA. The purpose is to achieve a free
flowing river condition and full volitional fish passage as well as other goals expressed in the
KHSA and KBRA. By the terms of the KHSA, the Secretary will determine whether the
Proposed Action is appropriate and should proceed. In making this determination, the Secretary
will consider whether removal of the Four Facilities will advance the restoration of the salmonid
fisheries of the Klamath Basin, and is in the public interest, which includes but is not limited to
consideration of potential impacts on affected local communities and Tribes.
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1.4.2.2 Project Objectives

This Draft Environmental Impact Report (Draft EIR) is prepared in accordance with the
California Environmental Quality Act (CEQA, Public Resources Code section 21000 et seg.) to
evaluate the potential environmental impacts associated with the implementation of the KHSA
and KBRA to inform decision makers, including the Governor of the State of California,
representatives of affected and responsible agencies, the public, and other interested parties of
the potential environmental effects that may result from implementation of the Agreements as
proposed. This Draft EIR describes potential impacts relating to a wide variety of environmental
issues and methods by which these impacts can be mitigated or avoided.

As required by CEQA, a lead agency must identify the objectives sought by the proposed
project. For this project, CDFG as lead agency has identified the following objectives:

1. Advance restoration of the salmonid fisheries in the Klamath Basin.

2. Restore and sustain natural production of fish species throughout the Klamath Basin in
part by restoring access to habitat currently upstream of impassable dams.

3. Provide for full participation in harvest opportunities for sport, commercial, and tribal
fisheries.

4.  Establish reliable water and power supplies, which sustain agricultural uses and
communities and NWRs.

5. Improve long-term water quality conditions consistent with designated beneficial uses.
6.  Contribute to the public welfare and the sustainability of Klamath Basin communities.

7. To be consistent with the goals and objectives of KHSA and KBRA.
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Chapter 2
Proposed Action and
Description of the Alternatives

This chapter includes an overview of the National Environmental Policy Act (NEPA) and the
California Environmental Quality Act (CEQA) requirements for a project description. It also
includes a description of the alternatives formulation process to select a reasonable range of

alternatives and a description of the Proposed Action and alternatives to the Proposed Action.

2.1 NEPA Requirements

Federal law outlines the required components of the “alternatives” section of an Environmental
Impact Statement (EIS) (40 CFR Part 1502.14), which include the following:

(a) Rigorous exploration and objective evaluation of all reasonable alternatives, and for
alternatives which were eliminated from study, a brief discussion of the reasons for
their having been eliminated.

(b) Substantial treatment of each alternative considered in detail, including the proposed
action, so that reviewers may evaluate their comparative merits.

(c) Inclusion of reasonable alternatives that are not within the jurisdiction of the lead
agency.

(d) Inclusion of the alternative of no action.

(e) Identification of the agency’s preferred alternative or alternatives, if one or more
exists, in the draft statement and identification of such alternative in the final
statement unless another law prohibits the expression of such a preference.

(F) Inclusion of appropriate mitigation measures that are not already included in the
proposed action or alternatives.

2.2 CEQA Requirements

The CEQA Guidelines developed by the California Natural Resources Agency include
prescriptive requirements for the components of the “project description” section of an
Environmental Impact Report (EIR). The required components from Section 15124 of the
CEQA Guidelines are listed below. Table 2-1 indicates the chapter and section in which each
component is included in this EIS/EIR.

! Title 14, California Code of Regulations, §§ 15000—-15387.
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(a) The precise location and boundaries
of the proposed project shall be
shown on a detailed map,
preferably topographic. The
location of the project shall also
appear on a regional map.

(b) The document will include a
statement of objectives sought by
the proposed project. A clearly
written statement of objectives will

Table 2-1. Location of CEQA Guidelines
Section 15124 Project Description Components

Component Location
(@) Map of project location and Section 1.1
Boundaries
(b) Project objectives Section 1.4.2
(c) General description of the project’s Section 2.4.3
characteristics
(d) Statement of the intended uses of Section 1.4.1

the EIR

(d)(1)(B) A list of permits and other
approvals required to implement the
project

Chapters 6 and 7

help the lead agency develop a reasonable range of alternatives to evaluate in the EIR and
will aid the decision-makers in preparing findings or a statement of overriding
considerations, if necessary. The statement of objectives should include the underlying

purpose of the project.

(c) A general description of the project’s technical, economic, and environmental
characteristics, considering the principal engineering proposals, if any, and supporting

public service facilities.

(d) A statement briefly describing the intended uses of the EIR.

(1) This statement shall include the following, to the extent that the information is known

to the lead agency:

(A)  Alist of the agencies that are expected to use the EIR in their decision-making.

(B) A list of permits and other approvals required to implement the project.

(C)  Alist of related environmental review and consultation requirements required
by federal, state, or local laws, regulations, or policies. To the fullest extent
possible, the lead agency should integrate CEQA review with these related
environmental review and consultation requirements.

(2) If a public agency must make more than one decision on a project, all its decisions
subject to CEQA should be listed, preferably in the order in which they occur.

2.3 Alternatives Development

Both NEPA and CEQA require EIS/EIRs to identify a reasonable range of alternatives and

provide guidance on the identification and screening of such alternatives. For this EIS/EIR, the
Lead Agencies followed a structured, documented process to identify and screen alternatives for
inclusion in the EIS/EIR. Figure 2-1 illustrates the process that the Lead Agencies conducted to

identify and screen alternatives.
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Develop Purpose Identify Initial Beine

and Need Conduct Public Altarmatives from Alternatives Screep
Alternatives

Selectand Fully
Describe EIS/EIR
Alternatives

Statement/ Project Scoping Scoping Screening

Considerations

Objectives

Figure 2-1. Alternatives Development and Screening Process

During public scoping, the public provided input regarding potential alternatives to the Proposed
Action. The Lead Agencies reviewed the purpose and need/project objectives statement, public
scoping comments, and previous studies in their initial effort to develop conceptual alternatives.
This resulted in an initial list of action alternatives described in Appendix A, Alternatives
Formulation Report. The initial list included more than 18 alternatives; however, some were
determined to have limited functionality as full alternatives because they focused on techniques
for improving natural resources conditions that are already a part of the Klamath Basin
Restoration Agreement (KBRA) and were screened out. The Lead Agencies then developed and
applied a set of screening considerations to determine which alternatives should move forward
for further analysis. Some alternatives were evaluated based on preliminary analysis conducted
during the EIS/EIR development, as discussed in Appendix A.

Both NEPA and CEQA include provisions that alternatives | A ornatives may have moved forward
meet (or meet most of) the purpose and need/project for detailed analysis in the EIS/EIR if
objectives, and be potentially feasible. Under CEQA, they do not fully meet the purpose
alternatives do not need to meet all of the project and need/project objectives but may
objectives; alternatives should be included if they can meet | pe able to reduce environmental
most of the objectives and avoid or substantially lessen effects or help create a reasonable
significant environmental impacts of the project. The range of alternatives.

alternatives that moved forward for more detailed analysis
in this EIS/EIR are those that best meet the NEPA purpose and need and CEQA objectives,
minimize negative effects, are feasible, and represent a range of reasonable alternatives. Some
alternatives do not fully meet the purpose and need/project objectives, but they have potential to
minimize some types of environmental effects or help create a reasonable range of alternatives
for consideration by decision-makers. Table 2-2 presents the screening results for the 18 initial
alternatives. A full description of the alternatives and the rationale for screening the alternatives
is presented in Appendix A, the Alternatives Formulation Report.
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Table 2-2. Initial Alternatives

Alternative
Number

Alternative
Name

Description

Screening Result

Alternative 1

No Action/ No
Project

Implement none of the action
alternatives; Klamath
Hydroelectric Project would
continue current operations.

Alternative 1 moved forward to the EIS/EIR for
further review because it is required under NEPA
and CEQA.

Alternative 2 Full Facilities | Remove four dams and Alternative 2 moved forward to the EIS/EIR for
Removal of related facilities. further review because it fully meets the purpose
Four Dams and need/project objectives.
(Proposed
Action)

Alternative 3 Partial Remove main areas of four Alternative 3 moved forward to the EIS/EIR for
Facilities dams to allow a free-flowing further review because it fully meets the purpose
Removal of river and volitional fish and need/project objectives.
Four Dams passage; related facilities

and/or abutments may
remain.

Alternative 4

Fish Passage
at Four Dams

Construct fish passage
facilities to provide upstream
and downstream passage at
four dams.

Alternative 4 has been retained for further
analysis because the No Action alternative, per
the requirements of NEPA, may not presume the
types of conditions that FERC might require
should it re-issue a license under the Federal
Power Act. Consequently, without this
alternative, there would be no analysis in this
document on fish passage. The lead agencies
believe it is appropriate to include in the
alternatives for further consideration our best
assessment of probable fish passage. By
bringing the fish passage alternative forward, the
public will be better informed, which will in turn
help foster better decision-making by the
Secretary, all of which being consistent with the
goals of NEPA.

Alternative 5

Fish Passage
at J.C. Boyle
and Copco 2,
Remove
Copco 1 and
Iron Gate

Remove Copco 1 and Iron
Gate Dams, construct fish
passage at J.C. Boyle and
Copco 2 Dams.

While Alternative 5 does not fully meet the
purpose and need/project objectives, it moved
forward to the EIS/EIR for further review because
it could lessen potential construction-related
environmental and power generation effects of
the Proposed Action. Additionally, it would
lessen water quality effects of the two larger
reservoirs. Consideration of this alternative
would give the Secretary a reasonable range of
alternatives to inform decision-making.

Alternative 6

Fish Passage

Remove Copco 1, Copco 2,

The EIS/EIR will fully analyze effects of removing

at J.C. Boyle, | and Iron Gate Dams, all dams, constructing fish passage facilities at all
Remove construct upgraded fish dams, and a combination of these measures as a
Copco 1, passage at J.C. Boyle. part of Alternatives 2, 4, and 5. Potential effects
Copco 2, and of Alternative 6 will be fully analyzed through
Iron Gate these other alternatives. Alternative 6 will not
move forward for further analysis.

Alternative 7 Sequenced Sequence dam removal over | Alternative 7 will not be carried forward for more
Removal of three to five years. detailed analysis in the EIS/EIR because it would
Four Dams not reduce environmental effects of the Proposed

Action, and may increase effects to fish
associated with sediment release from the
reservoirs over multiple years.
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Table 2-2. Initial Alternatives

Alternative Alternative
Number Name Description Screening Result
Alternative 8 Full Facilities | Remove four dams and Alternative 8 will not be carried forward for more
removal of related facilities but do not detailed analysis in the EIS/EIR because it does
Four Dams implement KBRA elements. not meet most of the purpose and need/project

without KBRA

objectives and would not reduce environmental
effects of the Proposed Action. The effects of
removing the four dams and related facilities will
be fully analyzed under Alternative 2.

Alternative 9 Trap and Capture fish at Iron Gate Alternative 9 will not move forward for further
Haul Fish Dam and transport them analysis because it does not meet the purpose
upstream of J.C. Boyle Dam. | and need under NEPA or most of the project
objectives under CEQA.
Alternative 10 | Fish Bypass: Create fish bypass using Alternative 10 will not move forward for more
Bogus Creek | Bogus Creek, Cold Creek, detailed analysis in the EIS/EIR because it does
Bypass Little Deer Creek, and a not meet any elements of the purpose and need
constructed canal to connect | under NEPA or project objectives under CEQA.
to Copco 1 Reservoir.
Alternative 11 | Fish Bypass: Create fish bypass using Alternative 11 will not move forward for more
Alternative Bogus Creek and a 5-mile detailed analysis in the EIS/EIR because it does

Tunnel Route

tunnel to connect to Copco
Reservoir.

not meet any elements of the purpose and need
under NEPA or project objectives under CEQA.

Alternative 12

Notching Four
Dams

Notch four dams to create a
free-flowing river.

Alternative 12 is very similar to Alternative 3, and
would result in the same type of impacts.
Therefore, this alternative will not move forward
for more detailed analysis in the EIS/EIR as a
separate alternative.

Alternative 13 | Federal Use authority of the Federal Alternative 13 will not move forward for more
Takeover of Power Act for governmentto | detailed analysis in the EIS/EIR because the
Project take over dams and initiate environmental impacts would be generally the
removal. same (and have generally the same timeframe)
as those under Alternative 2.
Alternative 14 | Full Removal | Remove Keno Dam in Alternative 14 will not be carried forward for more

of Five Dams

addition to four downstream
dams.

detailed analysis in the EIS/EIR because it does
not fully meet the purpose and need/project
objectives (because it is not consistent with the
KHSA) and it would not avoid or lessen potential
adverse environmental effects of the Proposed
Action.

Alternative 15

Full Removal
of Six Dams

Remove Keno and Link River
Dams in addition to four
downstream dams.

Alternative 15 will not be carried forward for more
detailed analysis in the EIS/EIR because it does
not fully meet the purpose and need/project
objectives (because it is not consistent with the
KHSA) and it would not avoid or lessen potential
environmental effects of the Proposed Action.
Implementation of Alternative 15 would also not
be likely to meet Endangered Species Act
requirements or tribal trust water rights within
Upper Klamath Lake.

Alternative 16

Dredge Upper
Klamath Lake

Remove sediments in Upper
Klamath Lake to remove
phosphorus and increase
storage capacity.

Alternative 16 will not move forward for more
detailed analysis in the EIS/EIR because it does
not meet the purpose and need under NEPA or
most of the project objectives under CEQA.
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Table 2-2. Initial Alternatives

Alternative Alternative
Number Name Description Screening Result
Alternative 17 | Predator Control seal, sea lion, and Alternative 17 will not move forward for more
Control cormorant populations that detailed analysis in the EIS/EIR because it does
are salmonid predators. not meet the purpose and need under NEPA or
project objectives under CEQA. Moreover, it
would be difficult to permit because of biological
concerns.
Alternative 18 | Partition Create an “inner lake” that Alternative 18 will not move forward for more
Upper may improve water quality. detailed analysis in the EIS/EIR because it does
Klamath Lake not meet the purpose and need under NEPA or
project objectives under CEQA.
Key:

CEQA: California Environmental Quality Act

EIS/EIR: Environmental Impact Statement/Environmental Impact Report

FEIS: Federal Energy Regulatory Commission Environmental Impact Statement
FERC: Federal Energy Regulatory Commission

KBRA: Klamath Basin Restoration Agreement

KHSA: Klamath Hydroelectric Settlement

NEPA: National Environmental Policy Act

The Klamath Hydroelectric Settlement Agreement (KHSA) Section 3.2.1(iii), signed by
Secretary of the Interior Ken Salazar on February 18, 2010, directs the Secretary to undertake
environmental review in support of the Secretarial Determination. All alternatives carried
forward for further analysis in the EIS/R were analyzed using existing studies and other
appropriate data as suggested in KHSA Section 3.2.1 (i), where such analysis met criteria in
(40 CFR 1502.22 and 43 CFR 46.125) to incorporate available information. As part of
developing the basis for the Secretarial Determination, the KHSA requires in Section 3.3.2 that
the Secretary prepare a Detailed Plan, including the identification, qualifications, management,
and oversight of a non-federal DRE, if any, that the Secretary may designate. KHSA Section
3.3.4.D requires that an estimate of costs be prepared as part of the Detailed Plan. The Detailed
Plan analysis provides most of the information for the project description for Alternatives 2 and
3, and this information was used to analyze these two action alternatives. As described in KHSA
Section 3.2.1(i), the FERC record is used to form the project description for Alternatives 4 and 5.
Alternatives 4 and 5 were analyzed to ensure that the review of reasonable fish passage
alternatives was comprehensive. In addition, at the time of developing a reasonable range of
alternatives, the lead agencies recognized that the inclusion of Alternatives 4 and 5 would
provide an assessment of the short- and long-term effects from a broader range of reasonable
alternatives, as defined under CEQA. Alternatives 4 and 5 are outside the authority of the
Department of the Interior, the four facilities proposed for removal are privately owned
structures, and there was no provision in the KHSA to include them in the Detailed Plan. The
result is differing levels of available information for alternatives carried forward in the EIS/R
consistent with the elements of each action alternative.

As a result of the initial alternative screening, four action alternatives and the No Action/No
Project alternative were selected to move forward for analysis in the EIS/EIR. Table 2-3
presents the alternatives carried forward for analysis in the EIS/EIR. These alternatives represent
a reasonable range of alternatives for analysis to provide context for decision-makers. Analysis
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of these alternatives will provide the Secretary with information needed to make a decision, and
potentially to mix and match elements of the alternatives, if needed, to create an alternative that
would reduce environmental impacts and increase environmental benefits.

Table 2-3. Alternatives Selected for Analysis in EIS/EIR

Alternative
Number

Alternative Name

Description

Alternative 1

No Action/ No Project

Implement none of the action alternatives; Klamath
Hydroelectric Project would continue current operations.

Alternative 2

Full Facilities Removal of Four
Dams (Proposed Action)

Remove four dams and related facilities.

Alternative 3

Partial Facilities Removal of
Four Dams

may remain.

Remove main areas of four dams to allow a free-flowing river
and volitional fish passage; related facilities and/or abutments

Alternative 4

Fish Passage at Four Dams

Construct fish passage facilities to provide upstream and
downstream passage at four dams.

Alternative 5

Fish Passage at J.C. Boyle
and Copco 2, Remove Copco
1 and Iron Gate

Remove Copco 1 and Iron Gate Dams, construct fish passage
at J.C. Boyle and Copco 2 Dams.

2.4 Proposed Action and Alternatives

The following sections describe the alternatives under evaluation in this EIS/EIR. Appendix A
includes more detailed descriptions of these alternatives.

2.4.1 Facilities Common to All Alternatives
All of the alternatives, except for the No Action/No Project Alternative, include actions at the

Four Facilities of the Klamath Hydroelectric Project: the J.C. Boyle, Copco 1, Copco 2, and Iron
Gate dam sites. Table 2-4 outlines characteristics of the Four Facilities.

Table 2-4. Dam and Powerhouse Components

J.C. Boyle Copco 1 Copco 2 Iron Gate
Dam type Concrete and Concrete Concrete Earthfill embankment
earthfill embankment
Dam maximum 68 feet 135 feet 33 feet 189 feet
height
Dam crest length 692 feet 410 feet 335 feet 740 feet
Reservoir surface 420 acres 1,000 acres N/A 944 acres

area

Reservoir storage
volume

2,629 acre-feet

40,000 acre-feet

73 acre-feet

53,800 acre-feet

Type of facility to
allow water to flow
past dam

Overflow spillway
with control gates
and diversion culvert

Overflow spillway
with control gates
and diversion tunnel

Overflow spillway
with control gates

Uncontrolled
overflow spillway
and diversion tunnel

Source: Federal Energy Regulatory Commission (FERC) 2007; Department of the Interior (DOI) 2011
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Each of the facilities generates power using various methods for water delivery to the power
generation facility as summarized in Table 2-5.

Table 2-5. Power Generation Facilities

J.C. Boyle Copco 1 Copco 2 Iron Gate
Type of facility to Concrete tower with Intakes at upstream | Diversion intake with | Concrete tower with
divert water for screened water end of dam gate water intake
power generation intake
Water conveyance 638 feet of steel pipe | Two 10-foot and one 2,440 feet of One 12-foot
system to power (14-foot diameter), 2 14-foot diameter concrete-lined diameter penstock
generation facility mile concrete flume, penstock pipes tunnel, 1,313 feet of pipe
1,660 foot tunnel, wood-stave pipeline,
and into two 10.5 1,110 feet of
foot penstock pipes additional concrete-
956 feet long lined tunnel, and into
two penstock pipes
(16-foot diameter)
Power generation 2 turbines 2 turbines 2 turbines 1 turbine
mechanism
Powerhouse Type Concrete Enclosed building Enclosed building Concrete

foundations with
concrete pads for
access, no building

foundations with
concrete pads for
access, no building

Power Capacity 98 MW 20 MW 27 MW 18 MW

Source: FERC 2007; DOI 2011
Key:
MW: megawatt

2.4.1.1 J.C. Boyle Dam and Powerhouse

The J.C. Boyle facilities consist of a reservoir, embankment dam, concrete spillway, fish ladder,
water intake structure, water conveyance system, and powerhouse. The narrow reservoir is
created by an embankment dam with a concrete spillway as shown in Figure 2-2. The concrete
spillway has flow control gates on the crest along with a fish ladder and water intake structure
for diverting water to power generation facilities. The water conveyance system transmits
diverted water several miles downstream to the powerhouse on the Klamath River.

At J.C. Boyle Dam, a portion of Klamath River flow is diverted into the power generation
system and the non-diverted water is used to maintain flow in the fish ladder with the excess
flow going over the spillway as necessary. The fish ladder discharge and spillway discharge
combine and flow through the section of river referred to as the “Bypass Reach,” which contains
less flow than other sections of the river. Water diverted at the dam for power generation is
conveyed through a steel pipe, concrete canal, tunnel, and penstock pipe to the powerhouse. The
powerhouse is approximately four river miles downstream from the dam. After water runs
through the power generation facilities, it rejoins the Klamath River.
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Powerhouse is downstream of dam

Figure 2-2. J.C. Boyle Dam and Powerhouse

J.C. Boyle powerhouse is generally operated as a peaking facility when river flows are too low to
allow for continuous operations, such as the summer low flow period. Power demand peaks
during weekday afternoons in the summer. Peaking power generation occurs in the late
afternoons and early evenings to meet this demand, which allows the reservoir to refill during the
night when power demand is minimal. Figure 2-3 shows early summer flows in 2011 as an
example of how peaking operations affect flow downstream of the powerhouse. The reach
between the powerhouse and the upstream end of Copco 1 Reservoir is referred to as the
“Peaking Reach.” Historically, flows in this reach fluctuated rapidly to meet demand and
peaking operations for power generation.
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Figure 2-3. Example Flows in Peaking Reach downstream from J.C. Boyle
Powerplant (United States Geological Survey [USGS] station 11510700)

2.4.1.2 Copco 1 Dam and Powerhouse

Copco 1 Dam (Figure 2-4) is in a bedrock canyon on the Klamath River at River Mile (RM)
198.6. Construction records show that the concrete dam includes 465 tons of 30-pound steel
rails for reinforcement.

Water is routed past the dam, through the power generation facilities, and/or over the concrete
spillway. Water diversion for power generation is via two intake structures on the right dam
abutment (these descriptions refer to river right and river left when looking downstream). Water
flows into the intakes and down to the powerhouse, located at the base of the dam, through steel
penstock pipes. Excess water not diverted for power generation is allowed to flow over the
concrete spillway and down the face of the dam. The entire width of the dam creates the
spillway, which is controlled by gates that run across the top of the spillway. Water that flows
over the spillway rejoins water diverted for power generation near the base of the dam at the
powerhouse.
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Figure 2-4. Copco 1 Dam and Powerhouse

2.4.1.3 Copco 2 Dam and Powerhouse

The Copco 2 facilities consist of a concrete dam, water diversion intake, water conveyance
system for power generation, penstock pipes, powerhouse, and switchyard. The dam is at the
bottom of a confined canyon on the Klamath River at RM 198.3. Copco 2 Dam is a concrete
dam that spans the river with an earthen embankment section that fully spans the bottom of the
canyon (see Figure 2-5).

At Copco 2 Dam, flow is diverted on river left through a water intake structure and conveyed
through the power generation system. River flow in excess of diverted water is allowed to flow
over the concrete spillway. An existing metal flume through the dam provides an additional

5 cubic feet per second (cfs) to the Bypass Reach below the dam.

Copco 2 Powerhouse is 1.5 miles downstream of Copco 2 Dam. Diverted river water flows from
the dam through 2,440 feet of concrete-lined tunnel, 1,313 feet of pipeline, an additional
1,110 feet of concrete-lined tunnel, and two steel penstocks.
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Figure 2-5. Copco 2 Powerhouse (left photo) and Dam

2.4.1.4 Iron Gate Dam and Powerhouse

The Iron Gate facilities consist of a reservoir, earthfill embankment dam, concrete spillway,
water intake structure, penstock pipes, and power generation facility (see Figure 2-6). The
embankment dam is in a bedrock canyon at RM 190.1.

Water for power generation is drawn from the reservoir using a concrete water intake tower on
the left side of the reservoir. Water is transported down the face of the dam through penstock
pipes and into the powerhouse immediately downstream of the dam on the left bank of the river.
The powerhouse consists of one turbine with concrete structural slabs and no overhead building
structure.

Water not diverted for power generation is allowed to flow freely over the concrete spillway on
the right side of the dam. There are no gates or flow controls for the spillway and flow is
directed to the base of the dam where it converges with power generation return flows to resume
flow down the Klamath River. The Iron Gate Dam has the original bypass tunnel used during
construction of the dam that allows water in the reservoir to be drawn down over 125 feet.
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Figure 2-6. Iron Gate Dam, Reservoir, and Power Generating Facilities

2.4.2 Alternative 1: No Action/No Project Alternative

NEPA requires an EIS to “include the alternative of no action” (40 CFR Part 1502.14(d)).
CEQA requires an EIR to include a No Project Alternative. CEQA Guidelines Section
15126.6(e)(2) states that “The ‘no project’ analysis shall discuss the existing conditions at the
time the notice of preparation is published, or if no notice of preparation is published, at the time
environmental analysis is commenced, as well as what would be reasonably expected to occur in
the foreseeable future if the project were not approved, based on current plans and consistent
with available infrastructure and community services.” For the Klamath Facilities Removal
EIS/EIR, NEPA’s No Action Alternative and CEQA’s No Project Alternative describe the same
conditions, and this alternative is referred to as the No Action/No Project Alternative.

The No Action/No Project Alternative represents the state of the environment without the
Proposed Action or any of the alternatives. In this instance, the No Action/No Project
Alternative would be no change from current management conditions, other than as noted below,
with the dams remaining in place. The No Action/No Project Alternative would only include the
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portions of the KBRA that are ongoing resource management activities. These resource
management actions could receive additional funding and could be expanded or accelerated
through the KBRA,; however, they were started or under consideration before the KBRA was
developed and would move forward even without the KBRA. Therefore, the No Action/No
Project Alternative includes the following resource management actions:

e Williamson River Delta Project - As part of this project, levees were breached on
Williamson River in November 2008 to provide 28,800 acre-feet of additional storage in
Upper Klamath Lake.

e Agency Lake and Barnes Ranches Project — The diked and drained portion of the
ranches are currently used by Reclamation as pumped storage. The lands have been
transferred from Reclamation to the United States Fish and Wildlife Service (USFWS) so
that the dikes can be breached to reconnect wetlands to Upper Klamath Lake and add
63,770 acre feet of storage Upper Klamath Lake. USFWS is studying options to breach
the dikes.

e Fish Habitat Restoration - restoration activities are ongoing throughout the basin under
current authorities and funding levels. These restoration activities include, but are not
limited to, restoration and permanent protection of riparian vegetation, water quality
improvements, restoration of stream channel functions, measures to prevent and control
excessive sediment inputs, remediation of fish passage problems, and prevention of
entrainment into diversions. Specific types of activities include floodplain rehabilitation,
large woody debris placement, fish passage correction, cattle exclusion, riparian
vegetation planting, mechanical thinning to promote conifers, fire treatment, purchase of
conservation easements/land, road decommissioning, gravel augmentation (main stem),
and treatment of fine sediment sources. The fish habitat restoration program that would
be implemented under the KBRA would include these same types of activities but is
described under the Proposed Action.

e Climate Change Assessment — this assessment is intended to ensure that long-term
climate change in the Klamath Basin is assessed early and continuously, allowing the
Parties to collaboratively respond in a manner that protects basin interests from the
adverse effects of climate change for as long as practicable, and to manage the resources
of the basin on the basis of the best available science.

The KHSA outlines 20 Interim Measures (IMs) for the Klamath Hydroelectric Project that would
be implemented until construction begins (if the Secretary makes an Affirmative Determination).
Under the No Action/No Project Alternative, the KHSA would not move forward. However,
several of these IMs have already been implemented, or would likely be implemented with a
Negative Determination. Table 2-6 includes the IMs that are part of the No Action/No Project
Alternative because:

e [Ms are included in PacifiCorp’s proposed Habitat Conservation Plan (National Oceanic

and Atmospheric Administration [NOAA] Fisheries Service 2011) (IMs 2, 4, 5, 6, and
13);
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e |Ms are included in an Environmental Assessment from BLM and are scheduled to move
forward before the Secretary makes a determination (IMs 7 and 8); or

e [Ms represent a continuation of existing operations (IMs 14 and 17).

IM 7 (J.C. Boyle Gravel Placement) would start before the Secretary makes a determination, but
it would end with a Negative Determination. Gravel placement would occur for approximately
one year under the No Action/No Project Alternative before a determination is made; therefore,
only one year of implementation of IM 7 is included in the No Action/No Project Alternative.
IMs 3 (Iron Gate Turbine Venting) and 12 (J.C. Boyle Bypass Reach and Spencer Creek Gaging)
have already been implemented and are therefore part of existing conditions. The remaining IMs
would end with a Negative Determination and are not included in the No Action/No Project
Alternative.

Table 2-6. Interim Measures included in the No Action/No Project Alternative

Interim Measure Description
IM2 — California Klamath Restoration | PacifiCorp would fund actions to enhance survival and recovery of coho
Fund/Coho Enhancement salmon, including habitat restoration and acquisition.
IM4- Hatchery and Genetics PacifiCorp would fund the development and implementation of a Hatchery
Management Plan and Genetics Management Plan for the Iron Gate Hatchery.
IM5- Iron Gate Flow Variability PacifiCorp and Reclamation would annually evaluate the feasibility of

enhancing fall and early winter flow variability to benefit salmonids
downstream of Iron Gate Dams. In the event that fall and early winter flow
variability can feasibly be accomplished, PacifiCorp would develop and
implement flow variability plans. This IM would not adversely affect the
volume of water available for Reclamation’s Klamath Project or wildlife

refuges.
IM6- Fish Disease Relationship and PacifiCorp has established a fund to study fish disease relationships
Control Studies downstream of Iron Gate Dam. PacifiCorp would consult with the Klamath

River Fish Health Workgroup regarding selection, prioritization, and
implementation of such studies.

IM7- J.C. Boyle Gravel Placement PacifiCorp would provide funding for the planning, permitting, and

and/or Habitat Enhancement implementation of gravel placement or habitat enhancement projects,

(one year only) including related monitoring, in the Klamath River above Copco Reservoir
within 90 days of the effective date.

IM8 - J.C. Boyle Bypass Barrier PacifiCorp would remove the sidecast rock barrier approximately 3 miles

Removal upstream of the J.C. Boyle Powerhouse in the bypass reach. This IM would

help with safe, timely, and effective upstream passage of Chinook and coho
salmon, steelhead trout, Pacific lamprey, and redband trout.

IM13 - Flow Releases and Ramp PacifiCorp would maintain current operations including instream flow
Rates releases of 100 cfs from J.C. Boyle Dam to the J.C. Boyle Bypass Reach
and a 9-inch per hour ramp rate below the J.C. Boyle powerhouse prior to
transfer of the J.C. Boyle facility.

IM14 - 3,000 cfs Power Generation Upon approval by OWRD, PacifiCorp would continue maximum diversions of
3,000 cfs at J.C. Boyle Dam for power generation prior to decommissioning
of the facility.

IM17 - Fall Creek Flow Releases PacifiCorp would continue to provide a continuous flow release to the Fall
Creek bypass reach targeted at 5 cfs.

Key:
IM: Interim Measure
OWRD: Oregon Water Resources Department
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PacifiCorp is including these IMs in a Habitat Conservation Plan (HCP) and analyzing them in
accompanying NEPA environmental documents, biological opinions, and findings documents for
NOAA Fisheries Service and USFWS. These documents are intended to inform Federal
Endangered Species Act (ESA) Section 10 Incidental Take Permits (ITPs) by NOAA Fisheries
Service and USFWS for implementation of interim conservation measures and related project
operations for a ten-year period. Further background is provided in the notices of availability for
the ESA Section 10 permit applications and related Environmental Assessment (NOAA Fisheries
Service 2011). BLM has completed an Environmental Assessment and Finding of No
Significant Impact related to IMs 7 and 8 (BLM 2011).

PacifiCorp would need to obtain a long-term operating license from the Federal Energy
Regulatory Commission (FERC) to replace the existing annual license. PacifiCorp would
resume relicensing proceedings with FERC to obtain the required long-term operating license.

For the purposes of this analysis, the No Action/No Project Alternative would continue current
operations with the dams remaining in place and PacifiCorp operating under the current annual
license. The existing license has no requirements for additional fish passage or implementation
of the prescriptions that are currently before FERC in the relicensing process. PacifiCorp would
continue to operate the Iron Gate Hatchery under its current operations. Flows would remain
similar to current flows. Figure 2-7 shows modeled future flows in a dry year (represented by
the flows exceeded 90 percent of the time, or 90 percent exceedence), an average year (flows
exceeded 50 percent of the time), and a wet year (flows exceeded 10 percent of the time). These
exceedence plots do not represent a flow pattern in any specific year. A “90% exceedence” flow
is a flow that would be exceeded 90 percent of the time; therefore, it is generally representative
of a dry year because most years have greater flows. Biological opinions may change in the
future as understanding of species or their populations changes; however, these changes are
unknown at this time and not included in the hydrologic assumptions.
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Figure 2-7. No Action/No Project Flows below Iron Gate Dam in Wet,
Average, and Dry Years
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The USFWS issued a biological opinion to Reclamation on the operation and maintenance of
Reclamation’s Klamath Project (USFWS 2008). This biological opinion outlines measures to
improve the habitat for the Lost River sucker and shortnose sucker affected by Reclamation’s
Klamath Project operations. Among other measures to protect the suckers, the biological
opinion requires that specific surface elevations of Upper Klamath Lake be maintained to meet
certain criteria.

The National Oceanic and Atmospheric Administration Fisheries Service (NOAA Fisheries
Service) also issued a biological opinion to Reclamation requiring releases from Reclamation’s
Klamath Project to produce specified rates of flow for the Klamath River downstream of Iron
Gate Dam, based on the habitat needs of coho salmon (NOAA Fisheries Service 2010). Target
flow rates in the Klamath River downstream of Iron Gate Dam vary by month, and are dependent
in part on the amount of water entering Upper Klamath Lake.

PacifiCorp would continue to coordinate operations with Reclamation and operate the Klamath
Hydroelectric Project in compliance with existing NOAA Fisheries Service and USFWS
biological opinions issued for Reclamation’s Klamath Project. Under the No Action/No Project
Alternative, the Four Facilities would continue to be subject to requirements in PacifiCorp’s
current annual FERC permit:

e Operating the peaking facility at J.C. Boyle such that the river does not rise or fall more
quickly than 9 inches per hour and that minimum flows immediately downstream of the
dam are maintained at 100 cfs.

e Maintaining minimum flows downstream of Iron Gate Dam.

e Limiting the change in the rate of the release of water from Iron Gate Dam to no more
than 250 cfs per hour or a three-inch change in river stage. (FERC 2007)

PacifiCorp also currently coordinates with Reclamation to meet ramp rates in the NOAA
Fisheries Service biological opinion on Reclamation’s Klamath Project:

e When flows at Iron Gate Dam are 3000 cfs or above, Iron Gate Dam ramp down rates
will follow the rate of decline to inflows to Upper Klamath Lake combined with
accretions between Keno Dam and Iron Gate Dam.

e When flows at Iron Gate Dam are between 1,750 cfs and 3,000 cfs, Iron Gate Dam ramp
down rates will be 300 cfs or less per 24 hour period and no more than 125 cfs per 4 hour
period.

e When flows at Iron Gate Dam are 1,750 cfs or less, Iron Gate ramp down rates will be
150 cfs or less per 24 hour period and no more than 50 cfs per two hour period. (NOAA
Fisheries Service 2010)

The No Action/No Project Alternative would include other regulatory conditions that would
affect conditions in the Klamath Basin. To improve water quality, the Oregon Department of
Environmental Quality (ODEQ) and California North Coast Regional Water Quality Control
Board (NCRWQCB) cooperated to develop Total Maximum Daily Loads (TMDLs) for impaired
water bodies within the basin. TMDLs are pollution control plans that identify the pollutant load
reductions that are necessary from point and nonpoint sources to meet water quality standards.
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Table 2-7 shows the status of the TMDLSs in the Klamath basin. The California and Oregon
Klamath River TMDLs focus on reducing high water temperatures, increasing dissolved oxygen
levels, and reducing nutrient concentrations in the mainstem Klamath River (NCRWQCB 2010a,
ODEQ 2010). Major tributaries in the lower Klamath Basin, such as the Scott, Shasta, and
Trinity Rivers, are not included in the technical analyses (i.e., modeling efforts) for the
California Klamath TMDLs but the entire Klamath Basin is included in the associated
Implementation Plan (NCRWQCB 2010b).

Table 2-7. Status of TMDLs in the Klamath River Basin

Water Body Pollutant/Stressor Agency Original Listing TMDL
Date Completion
Date’
Oregon
Upper Klamath Temperature, dissolved ODEQ 1998 2002
Lake Drainage oxygen, and pH
Upper Klamath and | Temperature, dissolved ODEQ 1998 2011
Lost Rivers oxygen, pH, ammonia
toxicity, and chlorophyll-a
California
Lower Lost River’ | pH and nutrients USEPA 1992 2008
Klamath River Temperature, organic NCRWQCB 1996, 1998, 2010
enrichment/low dissolved 2006, and 2008
oxygen, nutrient, and
microcystin
Shasta River Temperature and NCRWQCB 1998 and 2008 2007
dissolved oxygen
Scott River Temperature and NCRWQCB 1992, 1996, and 2006
sediment 1998
Salmon River Temperature NCRWQCB 1996 2005
Trinity Sediment USEPA 1994 and 2006 2001
South Fork Trinity Sediment USEPA 1994 and 2002 1998

Notes:
! The TMDL completion date is the year the USEPA approved or is expected to approve the TMDL.

% The Upper Lost River upstream of the Oregon border, Clear Lake Reservoir, and tributaries are listed for water
temperature and nutrients. In 2004, North Coast Regional Board staff completed an analysis of beneficial uses and
water quality conditions in the Upper Lost River watershed and concluded that the listing is not warranted.

Key:

TMDL: Total Maximum Daily Load

ODEQ: Oregon Department of Environmental Quality

USEPA: U.S. Environmental Protection Agency

NCRWQCB: North Coast Regional Water Quality Control Board

The TMDLs within the basin are expected to result in improvements to water quality conditions,
but the improvements cannot be quantified due to uncertainties regarding the timing and
magnitude of mitigation projects, necessary to achieve water quality standards. Section 3.2,
Water Quality, describes these TMDLSs in detail.

2-18 — September 2011



Chapter 2 — Proposed Action and Description of the Alternatives

2.4.3 Alternative 2: Full Facilities Removal of Four Dams (Proposed Action)

The Full Facilities Removal of Four Dams Alternative (the Proposed Action) includes the
removal of the Four Facilities as described in the KHSA. This alternative would include the
complete removal of dams, power generation facilities, water intake structures, canals, pipelines,
ancillary buildings, and dam foundations. During deconstruction the four reservoirs would be
closed to recreation. This alternative would include the transfer of Keno Dam to the Department
of the Interior (DOI), decommissioning of PacifiCorp’s East Side/West Side facilities, and the
implementation of the KBRA as connected actions as defined under NEPA.

The result of the Proposed Action would be that the Klamath River would have no dams
downstream from Keno Dam. Operation of Reclamation’s Klamath Project and the related river
flows, measured at the United States Geological Survey gauge downstream from Iron Gate Dam,
would be according to the hydrologic model outputs in KBRA Appendix E-5. Figure 2-8 shows
simulated future flows at the Iron Gate Gauge during a dry year (represented by the flows
exceeded 90 percent of the time, or 90 percent exceedence), an average year (flows exceeded 50
percent of the time), and a wet year (flows exceeded 10 percent of the time)?.
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Figure 2-8. Proposed Action Flows at the Iron Gate Gauge in Wet,
Average, and Dry Years

Removing the Four Facilities would release some of the sediment currently stored behind the
dams into the downstream river system. Table 2-8 shows the quantity of sediment in Iron Gate,

2 Minimum flows may change in the future. Hydrologic modeling assumed that the Drought Plan would include a
minimum flow of 800 cfs (DOI 2011). The final Drought Plan or future ESA actions could change the minimum
flows; however, these assumptions reflect the best available information at the time of the modeling.
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Copco 1, and J.C. Boyle reservoirs; the sediment in storage in Copco 2 reservoir is negligible.
The sections below describe how much sediment would erode from each site.

Reservoir drawdown schedules were selected to minimize release of sediment during critical
times for sensitive species. The lead agencies studied multiple drawdown scenarios to optimize
performance for these sensitive fish. The challenge in selecting a drawdown period was to avoid
impacts to migrating adult fish (salmonids, sturgeon, and lamprey), migrating juvenile smolts,
and rearing of juveniles. During summer, there are juveniles rearing, green sturgeon adults, and
spring-run Chinook salmon migrating. During fall, there are adult coho salmon, steelhead, and
fall-run Chinook salmon migrating, and smolts outmigrating. During spring, there are smolts
outmigrating, adult green sturgeon, and steelhead and spring-run Chinook adults migrating.
Drawdown would primarily occur during winter because it would be the least harmful season;
however, there are still species and life stages that may be affected, such as adult migrating
steelhead and lamprey.

Table 2-8. Sediment Stored In Reservoirs

1 Period of Sediment
. Source area . )
Reservoir Sediment Accumulation
(acres) ) 3
Accumulation Volume (yd~)
Iron Gate 135,680 40 yr (1962-2002) 4,700,000
Copco 1 174,720 84 yr (1918-2002) 7,400,000
J.C. Boyle 144,000 44 yr (1958-2002) 1,000,000
Total 13,100,000
Key:
yd®: cubic yards
yr: Year

Source: Department of the Interior 2011
Notes:
! Source Area refers to the sub basin that drains to the reservoir.

Prior to construction, IMs as described in the KHSA (KHSA Section 1.2.4) would be
implemented and would control operations of the hydroelectric facilities. Some of these IMs
would be implemented in the No Action/No Project Alternative, but the remaining would be
included in the Proposed Action. Some of the IMs propose studies, planning efforts, or the
continued funding of existing facilities that do not constitute new actions with the potential to
affect the environment and are therefore not analyzed in this EIS/EIR. Table 2-9 presents these
IMs included in the Proposed Action that would not result in environmental effects.
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Table 2-9. KHSA Interim Measures that would not produce Environmental Effects

Interim Measure

Description

IM9 — J.C. Boyle Powerhouse
Gage

PacifiCorp would fund the continued operation of the existing gage below J.C.
Boyle Powerhouse.

IM10 — Water Quality
Conference

PacifiCorp would fund a basin-wide technical conference on water quality.

IM15 — Water Quality Monitoring

PacifiCorp would fund long-term baseline water quality monitoring to support dam

removal, nutrient removal, and permitting studies, and would also fund blue-
green algae and toxin monitoring.

IM 18 — Hatchery Funding PacifiCorp would fund Iron Gate Hatchery operations and maintenance.

IM21 - BLM Land Management
Provisions

PacifiCorp would fund BLM’s continued land management activities including road
maintenance, invasive weed management, cultural resource management, and
recreation.

Key:
IM: Interim Measure
BLM: Bureau of Land Management

The remaining IMs are also included in the Proposed Action and will be analyzed in Chapter 3 of
this EIS/R (see Table 2-10). As discussed under the No Action/No Project Alternative, one year
of IM7 would be implemented before the Secretary makes a determination. The remaining seven
years, however, would only occur in the case of an Affirmative Determination and are therefore
included in the Proposed Action.

2.4.3.1 Deconstruction Actions

J.C. Boyle Dam and Powerhouse

Full removal of the J.C. Boyle Dam and Powerhouse would include removal of the dam,
spillway and gates, powerhouse, powerhouse equipment, and concrete fish ladder. This
alternative would also include removal of ancillary facilities, such as the canal and pipeline that
convey water to the powerhouse. The extensive headcut downstream of the forebay overflow
discharge canal would be filled and stabilized with a portion of the material removed from the
dam structure. Further, the dam removal entity (DRE) would fill the tailrace (where the
powerhouse discharges water) to restore natural river conditions in this area. In order to access
the dam for deconstruction, the DRE would perform a controlled reservoir drawdown using the
spillway gates, conveyance pipeline and canal, and diversion conduit.

The deconstruction process would begin by gradually drawing down the reservoir. Reservoir
drawdown would release water into the concrete canal (the power generation intake), the
spillway, and the bypass conduit through the dam depending on the water surface elevation in the
reservoir. Water would flow through the Bypass Reach throughout reservoir drawdown. As the
reservoir was drawn down, the DRE would remove facilities from the top down. The DRE
would start by removing the spillway gates, the spillway bridge, and the upstream concrete
intake structure for the powerhouse canal. The DRE would use cranes and excavators for
removal, and might also need blasting to remove concrete facilities.
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Table 2-10. KHSA Interim Measures Analyzed in the Proposed Action

Interim Measure

Description

IM7- J.C. Boyle Gravel
Placement and/or Habitat
Enhancement

(final 7 years)

PacifiCorp would provide funding for the planning, permitting, and implementation of gravel placement or habitat
enhancement projects, including related monitoring, in the Klamath River above Copco Reservoir within 90 days of the
effective date.

IM11- Interim Water
Quality Improvements

PacifiCorp would fund studies or pilot projects developed in consultation with the Implementation Committee regarding
the following:

+ Development of a Water Quality Accounting Framework

e Constructed Treatment Wetlands Pilot Evaluation

o Assessment of In-Reservoir Water Quality Control Techniques

¢ Improvement of J.C. Boyle Reservoir Dissolved Oxygen

PacifiCorp would provide funding for implementation of projects approved by the ODEQ and the State and Regional
Water Boards, and to cover project operation and maintenance expenses related to those projects.

IM16 - Water Diversions

PacifiCorp would seek to eliminate three screened diversions from Shovel and Negro Creeks and would seek to modify
its water rights as listed above to move the points of diversion from Shovel and Negro Creeks to the mainstem Klamath
River.

IM19 - Hatchery
Production Continuity

PacifiCorp would evaluate hatchery production options that do not rely on the current Iron Gate Hatchery water supply.
The study will assess groundwater and surface water supply options, water reuse technologies or operational changes
that could support hatchery production in the absence of Iron Gate Dam. Based on the study results, PacifiCorp would
propose a post-lron Gate Dam Mitigation Hatchery Plan to provide continued hatchery production for eight years after

the removal of Iron Gate Dam."

IM20 - Hatchery Funding
After Removal of Iron
Gate Dam

After removal of Iron Gate Dam and for a period of eight years, PacifiCorp would fund 100 percent of hatchery
operations and maintenance costs necessary to fulfill annual mitigation objectives developed by the DFG in consultation
with the NOAA Fisheries Service."

Key:

DFG: California Department of Fish and Game

IM: Interim Measure

KBRA: Klamath Basin Restoration Agreement
NOAA Fisheries Service: National Oceanic and Atmospheric Administration
ODEQ: Oregon Department of Environmental Quality

Notes:

1. Funding for IMs 19 and 20 would be a component of the Fish Reintroduction Plans under the KBRA (see Section 2.4.3.9).
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The DRE would install a temporary cofferdam to isolate the work area near the spillway to
continue deconstruction activities. To the extent possible, the DRE would use debris from
deconstruction for the cofferdam. The cofferdams would likely be constructed using a
combination of concrete rubble, rock, and earthen materials that would come from the dams.
The cofferdam would isolate the left side of the dam to allow the DRE to deconstruct the
concrete portion of the spillway using a hoe-ram (an excavator with a hydraulic hammering
attachment) or by drilling and blasting. The DRE would also remove other concrete facilities
(including the fish ladder, intake structure, power canal, forebay structures, and powerhouse)
using a hoe-ram or drilling and blasting.

After reservoir drawdown, the DRE would remove the embankment dam, working from the top
down with standard excavation equipment. The DRE would place portions of the excavated
rockfill on the upstream embankment to create an isolation cofferdam. After removing the
embankment, the DRE would breach the cofferdam and allow materials to naturally erode.

Estimated waste quantities for full facilities removal at the J.C. Boyle Development include
40,000 cubic yards (yd*) of concrete, 140,000 yd® of earthfill, and 3,000 tons of mechanical and
electrical items at the dam. The DRE would fill the original borrow pits on the right abutment of
J.C. Boyle Dam with deconstruction waste. The DRE would haul materials on existing unpaved
roads to the disposal sites along the cleared transmission line corridor, and place some material
within ravines below the transmission lines (see Figure 2-9). The existing haul roads would
require some initial clearing and minor improvements. The DRE would grade disposal sites for
drainage and revegetate to prevent erosion.

The DRE would use surplus waste concrete and earth materials to fill the eroded scour hole on
the hillside below the spillway structure to restore the area to near pre-dam conditions. For the
remaining waste that would not be disposed on-site, the DRE would separate reinforcing steel
from the concrete and haul the steel to a recycling facility in Klamath Falls, Oregon. The DRE
would also haul mechanical and electrical equipment to Klamath Falls to be transferred to a
suitable recycling facility outside the project boundaries.

Trapped sediments within the reservoir consist primarily of small particles of silts and clays that
would be easily eroded and flushed out of the reservoir into the river. Modeling studies indicate
that drawdown would erode and flush 41 to 65 percent of the stored sediment downstream during
the drawdown period (DOI 2011). Once eroded from the reservoir, the fine sediment would
continue to be suspended in the river water downstream to the ocean. Large quantities of
sediment would remain in place after dam removal, primarily on areas above the active channel.
The remaining sediments would consolidate (dry out and decrease in thickness) and would
decrease the depth of the remaining sediment. Modeling studies show a change in sediment
depth of up to 61 percent of original depth (DOI 2011). Similar shrinkage of sediment layers
would be expected for Copco 1 and Iron Gate Reservaoirs.
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Copco 1 Dam and Powerhouse

Under the Proposed Action, the DRE would remove the entire Copco 1 Dam from canyon wall
to canyon wall and five feet below the existing streambed (a total of 130 feet from the top of the
dam). Removing all facilities would include removal of the concrete water intake structure,
concrete gate houses, penstock pipes and supports, powerhouse, power generation support
facilities, switchyard, and unused transmission lines.

The deconstruction process would begin by gradually drawing down the reservoir. Reservoir
drawdown would release water through three primary locations: over the spillway, through the
penstock pipes, and through the diversion tunnel. Use of the diversion tunnel would require
removal of three gates, three valves, and a concrete plug to make it operable. Three new gates
would be placed on the diversion tunnel; these could be remotely operated. The concrete dam
could safely allow flows that overtop the dam crest during dam removal without dam safety or
flood concerns. The DRE would construct multiple “notches” in the dam to allow the reservoir
to drain; the notches would be 20-foot wide openings that would be a minimum of 16 feet deep.

As the reservoir was drawn down, the DRE would remove facilities from the top down. The
DRE would start by removing the spillway gates and the spillway deck bridge, using cranes and
excavators. The DRE would then remove the concrete dam in 8-foot-high sections using drilling
and blasting. Dam removal would be challenging because the dam has large boulders embedded
in the concrete and is reinforced with steel rails.

After removal of the concrete dam down to the water level, the DRE would construct a
cofferdam to isolate one side of the dam and remove water from the working area. The DRE
would remove the dry portion of the dam to 5 feet below the existing riverbed and then divert the
river through the new opening. The DRE would then isolate the other side of the dam and
remove it. The DRE would use mechanical means (such as hydraulic shears that break concrete
by shearing it like scissors or an excavator with a hoe-ram attachment) to excavate the reinforced
concrete in deck, wall, and floor slabs for remaining features (including powerhouse and
diversion intake structure).

The estimated waste quantity for Full Facilities Removal at Copco 1 Dam is 62,000 yd® of
concrete and 1,200 tons of mechanical and electrical items at the dam and powerhouse. The
DRE would remove debris from the dam deconstruction, including concrete rubble and
reinforcing steel, using a large tower crane on the right side of the river. The DRE would bury
concrete rubble on the right abutment within an on-site disposal area (see Figure 2-10). After
disposal was complete, the DRE would grade the areas for drainage and revegetate to prevent
erosion.

The DRE would separate reinforcing steel from the concrete and haul it to a local recycling
facility in Yreka, California. The DRE would haul mechanical and electrical equipment to
Yreka, California for transfer to a salvage company or disposal outside the project boundaries.
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The concrete dam and powerhouse are in a steep, narrow canyon. The existing access roads
would require substantial upgrades to handle the hauling of excavated concrete and provide
access for a large, crawler-mounted crane. Crane access may also be available from the left
abutment using existing unpaved roads.

Modeling studies indicate that the initial drawdown would flush 46 to 81 percent of the
7,440,000 yd® of silts and clays behind the dam (DOI 2011). Once eroded from the reservoir, the
fine sediment would continue to be suspended in the river water downstream to the ocean. After
drawdown, the remaining sediments would consolidate (dry out and decrease in thickness).
Copco 1 Reservoir sediments would likely consolidate substantially, which would decrease the
depth of the remaining sediment.

Copco 2 Dam and Powerhouse

The Proposed Action would include removal of the dam, spillway and gates, water intake
structure, pipelines, penstock, power generation equipment, and unused transmission lines. The
DRE would also reshape the embankment on river right to create a stable slope that blends into
the natural hillslopes and river channel. Restoration would include filling in the tailrace channel
between the powerhouse and the river to restore natural river conditions. The Copco 2 substation
at the powerhouse and a switchyard on a bluff north of the river would remain in service
following dam removal.

Because of the small reservoir size, a river diversion and work area isolation plan would be
sufficient for dam removal. The DRE would start by removing the spillway gates and the
spillway bridge using cranes and excavators. Next, the river flow would be lowered and routed
through the spillway gates while a cofferdam would be constructed to isolate the left half of the
dam. The river flow would be routed through the right two spillway gates as the left two
spillway gates and spillway would be removed using mechanical techniques. The techniques
would include use of hydraulic shears or hoe-ram attached to a track-hoe. The shears would be
able to cut, or shear through the concrete like scissors while the hoe-ram is able to jackhammer
the concrete into small pieces that can be removed. After the left spillway was removed, the
river would be diverted through the vacated structure and the right portion of the dam would be
removed using similar mechanical techniques. The remaining reinforced concrete walls and
water intake structure on the side of the river would be removed after the dam is removed. The
power generation water conveyance pipes and powerhouse would be removed using
conventional track-hoes and off-road dump trucks.

Copco 2 Dam is a concrete dam in a confined canyon with poor access. The existing access
roads would require substantial upgrades to handle the hauling of the excavated concrete and
provide access for a large, crawler-mounted crane. The access bridge across the Klamath River
downstream of the powerhouse could require improvements to handle the construction
equipment loads.
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Estimated waste quantities for full facilities removal at Copco 2 Dam and Powerhouse include
more than 12,000 yd® of concrete, 1,500 yd® of earthfill, and 2,000 tons of mechanical and
electrical items at the dam. The DRE would bury concrete rubble on the right abutment within an
on-site disposal area (see Figure 2-10). The DRE would handle and dispose of reinforcing steel,
concrete, and mechanical equipment in the same manner as removal of the Copco 1 facilities.
Approximately 550 tons of creosote treated wood from the wood-stave conveyance pipe would
have to be transported to an off-site disposal facility 120 miles from the site.

Iron Gate Dam and Powerhouse

The Proposed Action would include removal of the earthen dam, diversion tunnel gate structure,
concrete water intake structure, powerhouse generation facility, penstock and its concrete
supports, unused transmission lines, and the switchyard. The DRE would bury the concrete
spillway to restore the pre-dam appearance of the right abutment bedrock canyon. Further, the
DRE would fill the tailrace (where the powerhouse discharges water) to restore natural river
conditions in this area.

The Proposed Action would include removal of the fish handling facilities at the base of the dam,
but the Iron Gate Fish Hatchery would remain in place. PacifiCorp would need to identify and
secure an alternate water source for the fish hatchery to remain operational because the water
supply pipe from the penstock intake structure to the fish hatchery would be removed with the
dam. PacifiCorp would fund eight years of hatchery operations after decommissioning of Iron
Gate Dam, after which the parties will be responsible for identifying funding for continued
operation.

The DRE would draw down the reservoir by releasing water through the bypass tunnel and into
the power generation facilities. The DRE would begin excavation of the embankment on the
very narrow top section, which would be a slow process because of the confined work area. As
the excavation worked down from the top, the width of the excavation footprint would be wider
and additional equipment could be used. The DRE would remove the riprap during embankment
excavation. The DRE would then remove reinforced concrete from remaining structures
(including intake structures, fish handling facilities, and powerhouse) using mechanical methods
if possible (or drilling and blasting if necessary). The construction of temporary cofferdams
would be necessary to divert water when removing the base of the dam and create isolated work
areas. These cofferdams would be built using materials from the dam removal process and
removed upon completion of the work.
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Estimated waste quantities for full removal of Iron Gate Dam and powerhouse include

12,000 yd® of concrete, 1.1 million yd® of earthfill, and 1,000 tons of mechanical and electrical
items at the dam and powerhouse. Removal would also generate waste from four buildings with
a combined area of 2,300 square feet.

An original borrow site approximately 0.75 miles upstream from the dam on the left abutment
would serve as a disposal site for earth and concrete waste (see Figure 2-11). Another disposal
site would be the existing concrete-lined side-channel spillway, chute, and terminal structure,
which could accept up to 300,000 yd® of excavated material. As the excavation descended, the
DRE would need to construct ramps out of the canyon. The DRE would stockpile some rockfill
for later use as slope protection for the upstream cofferdam. The DRE would dispose of
reinforcing steel, concrete, and mechanical and electrical equipment in the same manner as for
the Copco 1 and Copco 2 sites.

Existing haul roads would require improvements to handle two-way traffic of large construction
equipment between the dam and the disposal site. The access bridge across the Klamath River
downstream of the dam could also require improvements to handle the construction equipment
loads.

DOI modeling studies indicate that this drawdown would flush 25 to 38 percent of the trapped
sediments in the reservoir (primarily silts and clays). Once eroded from the reservoir, the fine
sediment would continue in suspension all the way to the ocean. The remaining sediments
would consolidate after drawdown, and restoration efforts would stabilize the remaining
sediment.

The City of Yreka’s water supply pipeline passes under the upstream end of the Iron Gate
Reservoir and would become exposed to high-velocity river flows after dam removal.
Reconstructing the pipe further under ground would likely require digging in bedrock, which
would be complicated and expensive. Therefore, the DRE would construct a new, elevated
pipeline and steel pipeline bridge to support the pipe above the river. The prefabricated steel
pipe bridge would be wide enough to accommodate the pipeline and walkway on the deck. The
pipeline bridge would likely be three spans with a center span of 200 feet and two end spans of
100 feet. The spans would be supported on concrete piers. The new pipeline would be
connected to the existing buried pipeline at each end of the bridge. In order to avoid a disruption
to the City’s water supply, the permissible outage period would be limited by the available
storage tank capacity.
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2.4.3.2 Schedule

The DRE would begin preparatory work in May 2019. The initial schedule for this alternative
would stop power generation at the Iron Gate and J.C. Boyle facilities on December 31, 2019.
Power generation would stop at Copco 2 Powerhouse in April 2020 and would cease at Copco 1
in October 2019. Table 2-11 shows the schedule to draw down J.C. Boyle, Copco 1, and Iron
Gate Reservoirs. (Copco 2 has no drawdown limitations or sediment stored in the reservoir.)
The Lead Agencies designed drawdown rates to protect slope stability, public safety, and
structures near the reservoirs. The drawdown periods were scheduled to avoid sediment release
into downstream areas during critical times for sensitive aquatic species. The end dates in Table
2-9 may vary depending on year type; these dates reflect an average water year, but the draw
down might be longer in wet years or shorter in dry years.

Table 2-11. Drawdown Plans for J.C. Boyle, Copco 1, and Iron Gate Reservoirs

J.C. Copco 1 Copco 2 Iron Gate
Boyle Phase 1 Phase 2 Phase 3
Start Date 1/1/2020 11/1/2019 | 1/1/2020 2/5/2020 6/1/2020 1/1/2020
Starting Elevation (feet) 3,793 2,606 2,590 2,529 2,484 2,328
End Date 2/1/2020 | 11/17/2019 | 2/4/2020 | 2/24/2020 6/30/2020 2/11/2020
Ending Elevation (feet) 3,762 2,590 2,529 2,484 2,460 2,202
Average Drawdown (feet/day) 1 1 1.75 2.25 0.8 3

Figure 2-12 provides a schedule for the Proposed Action based on construction requirements for
removal.

2019

J.C. Boyle Dam and Powerhouse
Modify canal and begin drawdown
Continue drawdown through modified intake structure / sediment release
Remove dam and powerhouse

Copco 1 Dam and Powerhouse

Modify water intake structure

Reservoir drawdown / sediment release

Remove dam and powerhouse

Copco 2 Dam and Powerhouse

Begin reservoir drawdown
Remove dam, water diversion structure and embankment

Iron Gate Dam and Powerhouse

Modify water intake structure and tunnel, prepare for drawdown
Reservoir drawdown / sediment release
Remove dam and powerhouse

Figure 2-12. Anticipated Schedule for Full Facilities Removal

2.4.3.3 Workforce

The size of the construction workforce at each site would vary, and the peak times for
construction would be staggered. Table 2-12 shows the construction workforce needed for the
Proposed Action.
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Table 2-12. Workforce Projections for the Proposed Action

Estimated Average Estimated Peak
Facility Construction Duration Peak Period
Workforce
Workforce
J.C. Boyle 25 to 30 people 10 months 40 - 45 Jul 2020 - Sep 2020
Copco 1 30 to 35 people 12 months 50 - 55 Nov 2019 - Apr 2020
Copco 2 25 to 30 people 7 months 35-40 May 2020 - Aug 2020
Iron Gate 35 to 40 people 18 months 75 - 80 Jun 2020 - Sep 2020

2.4.3.4 Environmental Measures

The Lead Agencies have several standard procedures and management practices that they
incorporate into projects to avoid adverse effects to the environment. Key elements of these
measures are summarized below, and a more complete description is presented in Appendix B.
All the procedures and practices identified in this EIS/EIR are incorporated into each action
alternative analyzed in this EIS/EIR.

Best Management Practices

For all deconstruction and/or construction activities, the DRE would implement standard
pollution prevention measures as part of project design specifications and standard construction
practices. These measures would include the following:

(1) Storm water erosion and sediment control measures for all deconstruction and/or construction
activities;

(2) Proper control of non-stormwater discharges;

(3) Water application to exposed soil surfaces at least three times per day when needed for dust
abatement; and

(4) Hazardous spill prevention and response measures.

The Proposed Action would include the transfer of PacifiCorp land surrounding the Four
Facilities (Parcel B lands) to a state agency. This agency would install fencing around these
lands for the purposes of land management. It would prevent cattle access but would allow
wildlife to pass.

Terrestrial Resource Avoidance

The DRE would take actions to avoid impacts that could include fencing wetlands, training
employees about species present, excluding workers and construction activities on areas with
sensitive species, and filling trenches and holes quickly to avoid trapping wildlife. Measures
would be implemented during construction to avoid or reduce impacts to special-status birds and
migratory birds in compliance with the Endangered Species Act, Bald and Golden Eagle
Protection Act, and the Migratory Bird Treaty Act. Specific avoidance measures would be
developed in consultation with California Department of Fish and Game, Oregon Department of
Fish and Wildlife (ODFW), and USFWS.
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Repair Road Damage
The DRE would repair any construction-related damage to surrounding roads.

Health and Safety Plan
The DRE would prepare and implement a worker Health and Safety Plan prior to the start of
construction activities.

Hazardous Materials Disposal
If hazardous materials are encountered during construction or deconstruction activities, the DRE
would use protocols for proper handling, transport, and disposal of the materials.

Traffic Signs
The DRE would install signs to route construction traffic and warn other motorists about

construction activities.

Work Area Isolation for Dam Removal

The DRE would need to control water and isolate the work area from flowing water and aquatic
organisms throughout the duration of construction. The DRE could control water in most areas
using gravity diversions; however, pumps could be required to dewater isolated ponding. Pumps
would be screened to prevent entrainment of fish. Prior to pumping, the DRE would conduct a
fish rescue, as described below, within the screened area isolating the pump.

The DRE would work in wet conditions in areas that cannot be dried. For in-water work,
physical barriers would isolate the work area. Barriers would consist of bulk bags, which are
fabric bags filled with sand or gravel that can be stacked as “bricks” to temporarily isolate work
areas. Alternately, the DRE could use steel sheets, concrete blocks, gravel berms, inflatable
berms or plastic sheeting as physical barriers to isolate work areas. All barriers would be
temporary, and would be removed after completing work.

A fish rescue would be conducted in all areas that cannot be drained in a manner that allows fish
to volitionally depart the area. Fish rescue activities would follow each states’ regulations, rules,
and policies and would be in accordance with the NOAA Fisheries Service and USFWS
biological opinions on the Proposed Action.

2.4.3.5 Reservoir Restoration

Under the Proposed Action, there would be substantial erosion of the reservoir sediment while
the reservoirs were being drawn down. The eroded sediment would then be transported
downstream. Following drawdown of the reservoirs, the DRE would complete restoration
actions including revegetation, recreation area maintenance, and recreation area
decommissioning, described in this section.

Following drawdown of the reservoirs, revegetation efforts would be initiated to support
establishment of native wetland and riparian species on newly exposed reservoir sediment.
Access for ground application equipment is expected to be limited immediately following
drawdown due to terrain, slope, and sediment instability. Upper areas would be reseeded from a
barge until the reservoir levels become too low to operate and access the barge. As the reservoirs
are drawn down trucks will be used to apply hydroseed to all accessible areas. Aerial application
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would be necessary for precision applications of material near the sensitive areas and the newly
established river channel, as well as in the remaining areas inaccessible by barge or truck.

Additional fall seeding might be necessary to supplement areas where spring hydroseeding was
unsuccessful. In cases where mulch moved/degraded or otherwise exposed bare soil, aerial
hydroseeding would be used again for the fall re-seeding. In other cases, where establishment
failed, yet the mulch remained intact, new seed material applications might need to be
incorporated in order to re-establish seed/soil contact sufficient for germination.

J.C. Boyle
Sediment in J.C. Boyle Reservoir is concentrated in the historical active channel and most of the

sediment is near the dam. During drawdown, most of the sediment near the dam would be
eroded from the reservoir area given the steep slopes on the reservoir floor. After drawdown,
there would be minor amounts of sediment consolidation on the floodplain areas. Herbaceous
species would be planted or would naturally recruit in the spring following drawdown. Woody
species would gradually establish on the river terraces as they propagated from the outer edges of
the reservoir.

Copco 1
Among the reservoirs that would be removed, Copco 1 Reservoir contains the majority of the

sediment and is the widest of the reservoirs. Most of the erosion would be focused in the main
channel of the Reservoir where the thickness of the remaining sediment would be the greatest.
Significant alluvial surface (the benches) would be exposed with drawdown of Copco 1.
However, it is possible that reservoir sediment would remain in some of the side channels,
particularly if dam removal occurred in a dry year.

After drawdown, the remaining sediments would begin to consolidate and decrease in thickness.
Sediment erosion analysis indicates that allowing one high flow event (greater than 7,000 cfs) to
pass through the reservoir area would minimize the need for sediment excavation after reservoir
drawdown as part of the restoration effort. The erosion processes would be expected to occur
during the winter season during the drawdown effort when the sediment would be the most
erodible. Reestablishment of herbaceous species would occur soon after the revegetation in the
spring. Woody species would be planted along the river banks and would establish over a period
of years.

Iron Gate

The reservoir sediment at Iron Gate Reservoir is relatively thin and the only thicknesses over 5 ft
were found in the Jenny Creek delta. The river corridor is relatively narrow throughout the Iron
Gate reach and the side slopes of the reservoir area are mostly steeper than 20 percent, with a
substantial area steeper than 40 percent. Most of the sediment remaining after dam removal
would be less than 3 feet thick.

There are far fewer alluvial surfaces in Iron Gate Reservoir than there are in Copco 1 Reservoir,
and the resulting riparian corridor would be much narrower at Iron Gate Reservoir than at Copco
1 Reservoir. The tributaries are heavily vegetated with woody species upstream of Iron Gate
Reservoir (Philip Williams & Associates 2009) and the tributaries are expected to reestablish a
similar riparian and geomorphic condition in the exposed reservoir areas.

2-34 — September 2011



Chapter 2 — Proposed Action and Description of the Alternatives

2.4.3.6 Recreation Facilities
The Proposed Action would change recreational opportunities from lake-based recreation to
river-based recreation. Table 2-13 shows the change to existing facilities under the Proposed

Action.

Table 2-13. Recreation Facilities under the Proposed Action

Site Name

Existing Facilities

Facilities Following Dam Removal

Sites at J.C. Boyle Reservoir (Oregon)

Pioneer Park

Two day-use areas with picnic
tables, fire rings, and portable
toilets

All facilities would be removed

Topsy Campground

Campground, day-use area, boat
launch

Site would be converted to river access facility. Boat
ramp would either be extended to the river channel or
removed. Other facilities would remain.

Sites at Copco 1 Reservoi

r (California)

Mallard Cove Day-use picnic area and boat All facilities would be removed. Parking area would
launch be regraded, seeded, and planted.
Copco Cove Picnic area and boat launch All facilities would be removed. Parking area would

be regraded, seeded, and planted.

Sites at Iron Gate Reservoir (California)

Fall Creek Trail

Day-use area and trail

This site would remain. There would be no
improvements or changes.

Jenny Creek Day-use area and campground This site would remain. There would be no
improvements or changes.
Wanaka Springs Day-use area, campground, boat | All facilities would be removed. Parking area would
launch be regraded, seeded, and planted
Camp Creek Day-use area, campground, boat | All facilities would be removed. Parking area would

launch

be regraded, seeded, and planted

Juniper Point

Primitive campground and boat
dock

All facilities would be removed. Parking area would
be regraded, seeded, and planted

Mirror Cove

Campground and boat launch

All facilities would be removed. Parking area would
be regraded, seeded, and planted

Overlook Point

Day-use area

All facilities would be removed. Parking area would
be regraded, seeded, and planted

Long Guich

Picnic area and boat launch

All facilities would be removed. Parking area would
be regraded, seeded, and planted

Dutch Creek

Day-use area

All facilities would be removed. Parking area would
be regraded, seeded, and planted

Iron Gate Fish Hatchery

Public use Area

Day-use area and boat launch

This site would remain. There would be no
improvements or changes.

Source: O'Meara et al 2010
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2.4.3.7 Keno Transfer

As a connected action to removal of the Four Facilities, PacifiCorp would transfer ownership and
operational responsibility of the Keno facility to the DOI. Reclamation is working with
PacifiCorp on an Agreement in Principal for the transfer. They have a draft agreement, which
will be further developed in preparation for a possible Affirmative Determination.

Prior to the transfer, PacifiCorp would complete any necessary improvements to the facility in
order to meet DOI Directives and Standards for dam safety. Prior to the transfer, the facility
would be operated under the terms of the existing contract signed in 1968 between PacifiCorp
and Reclamation. Following the transfer, DOl would continue to operate the facility consistent
with the terms of the same contract and with historic practices (KHSA Sections 7.5.3 & 7.5.4).
Thus, operations under DOI would be consistent with the historic operations of the facility in
place since the existing contract was signed on January 4, 1968; therefore, there would be no
changes to operations or the surrounding areas as a result of the transfer. Future upgrades at the
Keno facility by DOI would be subject to additional NEPA compliance.

2.4.3.8 East Side/West Side Facility Decommissioning — Programmatic Measure

In the event of an affirmative Secretarial Determination, under a plan outlined in the KHSA,
PacifiCorp would apply to FERC for a partial surrender of its license of the East and West Side
facilities in order to decommission the generating facilities (KHSA section 6.4.1(A)). PacifiCorp
would be responsible for the decommissioning and for recovering its costs through “standard
ratemaking procedures” (KHSA 6.4.1(B)). Once the decommissioning was completed, the lands
associated with the East and West Side facilities would be transferred to DOI.

The two facilities were proposed for decommissioning in PacifiCorp’s 2004 relicensing
application. Removing the two facilities would result in the loss of 3.8 megawatts (MW) of
generating capacity and the removal of the generating infrastructure. The dams and associated
infrastructure were built in 1921, and would require upgrading and maintenance to remain in
compliance with DOI and FERC standards. The Link River Dam, which is the point of diversion
for the two generating facilities, is already owned by Reclamation.

2.4.3.9 KBRA - Programmatic Measures

As described in Chapter 1, the KBRA is connected to the KHSA. The KBRA is also a basin-
wide approach to addressing the current resources challenges. The KBRA will be signed by the
United States upon congressional authorization.® The complete KBRA package entails various
commitments and actions that have been or will be proposed and/or undertaken in the basin by
federal, state, local, tribal, and private interests. Some of the KBRA actions could have effects
(whether adverse or beneficial) on the same environmental resources that would be affected by
dam removal. Some KBRA actions are expressly preconditioned by and therefore hinge upon
dam removal, and an affirmative Secretarial Determination. Some KBRA actions are federal but
are not expressly linked to dam removal, and some actions are completely between private
parties.

% Under the KHSA and KBRA (Agreements) the United States will be a party to the KBRA at the time of a Secretarial determination
under the KHSA, and obligated to implement the KBRA according to its terms.
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NEPA Specific Analysis

The federal lead agency, the DOI, is analyzing the KBRA as a connected action. NEPA defines
connected actions as those actions that are closely related or cannot or will not proceed unless
other actions are taken previously or simultaneously (40 CFR 1508.25(a)(1)(ii)).* Some actions
or component elements of the KBRA are independent obligations and thus have independent
utility from the KHSA, but the implementation of several significant elements of the KBRA
package would be different, if the determination under the KHSA is not to pursue full dam
removal. Recognizing that implementation of many elements of the KBRA are unknown and not
reasonably foreseeable at this time, the connected action analysis is being undertaken at a
programmatic level. Consequently, appropriate NEPA compliance will be completed for the
KBRA in the future.

For purposes of this analysis, the KBRA is viewed as a whole program even though some of its
component parts are currently being implemented (those without a federal nexus or not subject to
environmental review) or could be implemented on an individual basis without dam removal.
One of the reasons the KBRA is treated as a whole for purposes of this analysis under NEPA is
that the individual activities under the KBRA will be implemented, through adaptive
management and in close coordination with committees comprised of stakeholders, in a manner
that seeks to attain synergy and optimize benefits through a coordinated, holistic approach to
restoration and water management. Implementing those KBRA activities that are not connected
to facilities removal on an individual basis without the benefit of adaptive management and
stakeholder input will likely not provide the same level of optimization.

Consequently, for purposes of NEPA, in the EIS for alternatives where dams are not removed,
the KBRA, as currently signed by the parties, would not be implemented. This is not a judgment
about whether any particular measure in the KBRA will be implemented in the absence of dam
removal. Rather, it is an assumption that in the absence of dam removal, the KBRA will not
include all of the components present in their current form. This means that this document does
not make decisions about implementing any specific program, plan, commitment, or activity
under the KBRA if dams are not removed. Federal decisions on specific measures in the KBRA,
including any necessary additional environmental review, will be made in a separate process.
This document will be used to make a decision related only to dam removal but in doing so,
NEPA requires we properly scope the alternative and impacts analysis.

CEQA Specific Analysis

For purposes of CEQA, relevant parts of the KBRA analysis are programmatic, as described in
Section 15168 of the CEQA Guidelines. This decision was made because many of its component
elements have not been specified to a degree where the associated impacts would be reasonably
foreseeable for purposes of this environmental analysis. The parties recognize that future project-
specific analysis may be required for various components of the KBRA as they become more
clearly defined and if an affirmative public approval is identified. A program-level document is

* We acknowledge, however, that the KBRA could also be analyzed as a cumulative or similar action under 40 CFR 1508.25(a)(2)
and (3). We note that all three definitions (connected action, cumulative actions, and similar actions) are within the section that
provides parameters for the “scope” of the action, which determines both the range of alternatives and the impacts to be
considered in an EIS. Ultimately, however, we believe the important point is not the labeling but the analysis and whether the
decision (in this case whether to remove four dams) is informed by a EIS that is proper in scope.
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appropriate when a project consists of a series of smaller projects or phases that may be
implemented separately. Under the programmatic EIR approach, future projects or phases may
require additional, project-specific environmental analysis. It should also be noted that this EIR
makes certain assumptions about the foreseeable effects of KBRA based on existing information,
including, among other things, how the fishery and water resources programs may be designed
and implemented. The lead agency understands that subsequent analysis during permitting of
dam removal may be required by any public entity in California with an approval or permitting
obligation if the circumstances specified by CEQA Guidelines section 15162(a) are triggered.

Importantly, California could have analyzed the associated impacts of the KBRA relative to the
KHSA in the indirect and cumulative impacts analysis portion of the KHSA EIR as it is not
affirmatively approving or carrying out any one aspect of the KBRA that would be subject to
environmental review. California recognizes it is not “approving” any discretionary portion of
the KBRA that could alter the physical environment and that by signing the KBRA it has already
executed and committed to the agreement itself. Thus, similarly to the EIS, there are no
alternatives that consider what a new or revised KBRA might look like in the event dams are not
removed. Rather, to avoid confusion, duplication, and wasted resources, California has
determined that the concurrent and connected nature of the KBRA to the KHSA warrants a clear
understanding of its potentially significant impacts and that the approach of programmatic
analysis is equally, if not more, sufficient for providing that information to decision-makers.

Thus, out of an abundance of caution, and to ensure full transparency, California has agreed to
consider significance determinations for those portions of the KBRA elements located within
California consistent with CEQA Guideline section 21080(b)(14) of the Public Resources Code,
and CEQA Guidelines Section 15277 in a programmatic fashion. However, it too considers the
proposed actions by California to be implementation of the KHSA and thus has crafted
alternatives only for dam removal itself, assuming that absent full facilities removal the relevant
elements of the KBRA will no longer be ascertainable. The lead agency recognizes that in the
event subsequent analysis is deemed appropriate, it will be required to consider any feasible
alternatives, mitigation measures, and any other elements required by CEQA as the basis for any
approval of such KBRA project or phase in accordance with existing law.

Implementation

Non-federal parties who have signed the KBRA include states, tribes, counties, irrigators, and
other organizations (Table 2-14). Prior to the enactment of federal authorizing legislation,
federal agencies are not parties to the KBRA. However, DOI, NOAA Fisheries Service, and the
United States Department of Agriculture have each expressed their intent to take actions
consistent with the KBRA to the extent that such actions are consistent with the agency’s
existing legal authorities and appropriations available for such purposes. These federal agencies
have each sent separate letters to the non-federal parties expressing this intent.

Upon the enactment of authorizing legislation, NOAA Fisheries Service, United States Forest
Service (USFS), Bureau of Indian Affairs, Bureau of Land Management, Reclamation, and the
USFWS would become parties to the KBRA. Additional appropriations would likely be
necessary for these agencies to fully implement their responsibilities under the agreement.

2-38 — September 2011



Chapter 2 — Proposed Action and Description of the Alternatives

Table 2-14. Non-Federal Parties to the KBRA

Karuk Tribe Malin Irrigation District
Klamath Tribes Midland District Improvement Company
Yurok Tribe Pioneer District Improvement Company

California Department of Fish and Game

Plevna District Improvement Company

California Natural Resources Agency

Reames Golf and Country Club

Oregon Department of Environmental Quality

Shasta View Irrigation District

Oregon Department of Fish and Wildlife

Sunnyside Irrigation District

Oregon Water Resources Department

Tulelake Irrigation District

Humboldt County, California

Van Brimmer Ditch Company

Klamath County, Oregon

Randolph and Jane Walthall 1995 Trust

Ady District Improvement Company

Westside Improvement District #4

Collins Products, LLC

Winema Hunting Lodge, Inc.

Enterprise Irrigation District

Upper Klamath Water Users Association

Don Johnston & Son

American Rivers

Inter-County Properties Company

California Trout

Klamath Irrigation District

Institute for Fisheries Resources

Klamath Drainage District

Northern California/Nevada Council Federation of Fly Fishers

Klamath Basin Improvement District

Pacific Coast Federation of Fisherman’s Associations

Klamath Water Users Association

Salmon River Restoration Council

Klamath Water and Power Agency

Trout Unlimited

Bradley S. Luscombe

The “interim period” is the time between the signing of the KBRA and full implementation of
the limits on water diversions to Reclamation’s Klamath Project. The events that must occur to
allow the full implementation of water diversion limits include the removal of the Four Facilities
under the KHSA as well as other conditions listed in KBRA Sections 15.3.4 and 15.3.1.A.

While the water diversions to Reclamation’s Klamath Project users are not enforceable during
the interim period, water diversions would conform to the limits described below in the
Diversion Limitations section as closely as possible. Until the On-Project Plan is fully
implemented, it might not be possible for water to be managed consistent with the diversion
limitations in all years because there are an insufficient number and amount of water measuring

devices and control structures.

Programs or activities that are scheduled to occur prior to the enactment of authorizing
legislation would be conducted under existing authorities (see on-going activities in Table 2-15).
However, implementation of most interim period activities would be dependent on appropriate

authorizing legislation through Congress.
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Table 2-15. Summary of KBRA Programs

Programl On-Going | Increased in Magnitude New Program
Activities |or Accelerated Schedule initiated by
with KBRA KBRA

Fisheries Programs:

Fish Habitat Restoration Activities X X

Fisheries Restoration Phase | Plan X

Fisheries Restoration Phase Il Plan

Fisheries Reintroduction Plan — Phase |, Oregon

Fisheries Reintroduction Plan — Phase I, Oregon

XXX |X X

Fisheries Reintroduction Plan — California

Fisheries Monitoring Plan X

Additional Water Storage Projects:

Williamson River Delta Project X3 X

Agency Lake and Barnes Ranches Project X3 X

x

Wood River Wetland Restoration Project

X
IN

Future storage opportunities

Water and Power Programs:

Water Diversion Allocations for Reclamation’s
Klamath Project and National Wildlife Refuges (NWR)

X
o

Groundwater Technical Investigations

On-Project Plan

Winter Shortage Plan

Water Use Retirement Program (WURP)

Off-Project Water Settlement (OPWAS)

Off-Project Reliance Program

Power for Water Management Program

Drought Plan

XXX XXX [X X | X

Emergency Response Plan

Climate Change Assessment X2 X

Environmental Water Management

X[ X

Interim Flow and Lake Level Program

Regulatory Assurances Programs:

Fish Entrainment Reduction

General Conservation Plan or Habitat Conservation
Plan

County and Tribal Programs:

x

Klamath County Economic Development Plan

California Water Bond Legislation (Siskiyou County
Economic Development Funding)

x

Tribal Programs Fisheries and Conservation
Management

Tribal Programs Economic Revitalization

Mazama Forest Project

XX |X]| X

Klamath Tribes Interim Fishing Site

Notes

1. “Plans” include both the development of the plan and the implementation of the plan.

2. While on-going fish habitat restoration activities are not part of the Proposed Action because they are conducted under current
authorities and funding levels, the scope of these activities would be increased in magnitude and accelerated through
implementation of the KBRA. Habitat restoration under the Proposed Action would be guided by the Fisheries Restoration Plan to
be developed under the KBRA.

. Action is considered part of the No Action/No Project Alternative

. Development of additional storage would occur with implementation of KBRA and associated funding.

. During the Interim Period, water diversion limitations to Reclamation’s Klamath Project users would conform to the limits described
in the Diversion Limitations section as closely as possible. However, before full implementation of the On-Project Plan, it might not
be possible to fully comply with the diversion limitations in all years.

g b~ w
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With enactment of authorizing legislation there would be the potential for additional funding to
enhance some of the ongoing programs. In Table 2-15, these are shown as programs that would
be increased in magnitude or would be accelerated in schedule with implementation of the
KBRA in Table 2-15. Most of the programs described in the KBRA would only occur with the
enactment of federal authorizing legislation and approval of funding at both the federal and state
levels.

The plans and programs described in the KBRA lead through a series of milestones that
culminate in the formal relinquishment of claims for damages, permanent assurances related to
tribal water rights, and limitations on water diversions to Reclamation’s Klamath Project. Long-
term implementation would occur after the full implementation of the water diversion
limitations.

The KBRA does not supersede existing federal laws such as NEPA and ESA. Programs to be
developed and implemented under the KBRA would still be subject to review and analysis and
would need to comply with federal statutory authorities.

The programs proposed by the KBRA and shown in Table 2-15 are considered to be connected
to the Proposed Action (except as noted). This list includes plans and programs that would only
be implemented through enactment of authorizing legislation and ongoing programs that would
be enhanced by additional funding resulting from authorizing legislation. The portion of
ongoing actions that would be amplified following enactment of authorizing legislation are
considered a part of the Proposed Action and the portion that would be implemented regardless
is considered under the No Action/No Project Alternative as noted above in Section 2.3.2.

Fisheries Program
The Fisheries Program of the KBRA has three main goals:

A. Restore and maintain ecological functionality and connectivity to historic habitat.

B. Re-establish and maintain naturally sustainable and viable populations of fish to the full
capacity of the restored habitats.

C. Provide for full participation in harvest opportunities.

To meet these goals, the parties to the KBRA agreed to prepare and implement fisheries
restoration, reintroduction and monitoring plans and to provide additional sources of
instream water to support fish.

Fisheries Restoration Plans

The Phase | Fisheries Restoration Plan is intended to establish restoration priorities and criteria
for restoration project selection for the immediate future through 2020 (KBRA Section 10.1).
The plan is to be prepared by basin Fish Managers who are defined in the KBRA as federal,
state, or tribal agencies that have responsibility under applicable laws to manage one or more fish
species or their habitat in the Klamath Basin. USFWS and NOAA Fisheries Service are to be the
co-leads for administrative tasks related to the preparation of both the Phase I and Phase 11
Restoration Plans. Under the schedule anticipated in the KBRA, the Phase | Plan would be
completed in March 2012.
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The effectiveness of Phase | restoration activities would be monitored under the Fisheries
Monitoring Plan. Monitoring results would be used in the development of the Phase II
Restoration Plan to adjust the recommended mix of restoration activities, priorities, and/or
project locations to more effectively restore aquatic habitats. The Phase Il Fisheries Restoration
Plan would establish long-term restoration priorities and an adaptive management process to
maintain fish restoration through 2060. The Draft Phase Il Restoration Plan is to be prepared
within 7 years of the finalization of the Phase | plan, and a final plan is to be completed by
March 31, 2022 (KBRA Section 10.2).

Implementation of the Phase I plan could include actions for restoration of existing fisheries in
the upper basin, as well as actions necessary to prepare for reintroduction of anadromous fish
upstream of Iron Gate Dam. Specific elements could include restoration and protection of
riparian vegetation, water quality improvements, restoration of stream channel functions,
measures to prevent excessive sediment inputs, remediation of fish passage blockages, and
prevention of entrainment into diversions (KBRA Section 10.1.2). See Table 2-16 for a
geographic breakdown of when and where restoration activities would occur.

Restoration activities similar to the general classes of actions described in the KBRA currently
occur throughout the basin as funding is available. It is also expected that the Phase |
Restoration Plan would build upon existing activities and identified restoration needs and that
implementation would include the same types of restoration activities that are currently
conducted within the basin. Activities would be prioritized under the Plan and additional
funding that may become available under the KBRA would allow greater improvements to be
realized than would occur without the KBRA.

Restoration activities are being conducted downstream of Iron Gate Dam on the mainstem and
tributaries as well as in the upper basin subject to funding availability. The same types of
activities would be expected to be conducted under the KBRA fish restoration program and
would include the following types of work:

¢ Floodplain rehabilitation work includes activities to improve or restore connections
between channels and floodplains to create and maintain off-channel habitat accessible to
overwintering juvenile salmonids. Floodplain rehabilitation could include activities such
as riparian planting and understory thinning, to facilitate the development of mature
riparian stands that would provide shading and large and small wood to stream channels
and floodplains; wetland restoration; and levee setback or dike removal to reconnect
floodplain hydrology.

e Large woody debris placement could include both mobile wood and complex structures
and could be used to create off-channel habitat or provide cover in pools.

e Correction of fish passage issues could include culvert upgrades or replacement to meet
current fish passage standards and correction of other fish blockages to provide access to
new or historic habitats.
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Table 2-16. KBRA Fisheries Restoration Projects

KBRA Project Anticipated Schedule

Preparation Phase | Restoration Plan 2012-2013
Preparation Phase Il Restoration Plan 2018-2019
Williamson River Aquatic Habitat Restoration 2012-2021
Sprague River Aquatic Habitat Restoration 2012-2021
Wood River Aquatic Habitat Restoration 2012-2021
Williamson Sprague Wood Screening Diversion 2012-2014
Williamson and Sprague USFS Uplands 2012-2021
Upper Klamath Lake Aquatic Habitat Restoration 2012-2021
Screening of Upper Klamath Lake Pumps 2012-2014
Upper Klamath Lake Watershed USFS Uplands 2013-2016
Keno Reservoir Water Quantity Studies and Remediation Actions 2012-2021
Keno Reservoir Wetlands Restoration 2013-2017
Keno to Iron Gate Upland Private and Bureau of Land Management 2012-2021
Keno to Iron Gate Upland USFS (Goosenest) 2012-2021
Keno to Iron Gate Mainstem Restoration 2012-2021
Keno to Iron Gate Tributaries — Diversions and Riparian 2016-2018
Shasta River Aquatic Habitat Restoration 2012-2021
Shasta River USFS Uplands 2012-2021
Scott River Aquatic Habitat Restoration 2012-2021
Scott River USFS Uplands 2012-2021
Scott River Private Uplands 2013-2019
Mid-Klamath River and Tributaries (Iron Gate to Weitchpec) Aquatic Habitat

Restoration 2012-2021
Mid-Klamath Tributaries USFS Upland 2012-2021
Mid-Klamath Tributaries Private Upland 2012-2021
Lower Klamath River and Tributaries (Weitchpec to Mouth) Aquatic Habitat

Restoration 2012-2021
Lower Klamath Private Uplands 2012-2021
Salmon River Aquatic Habitat Restoration 2013-2018
Salmon River USFS Upland 2012-2021

Source: KBRA Appendix C-2
Key:
USFS: United States Forest Service
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e Cattle exclusion typically includes the construction of fencing to prevent cattle from
trampling stream banks, which allows riparian vegetation to grow. Cattle exclusion is
often conducted in conjunction with riparian planting. Cattle exclusion fencing would
only be implemented in accordance with applicable federal, state and county regulation
and guidance.

e Mechanical thinning and prescribed burning are used to mimic some of the functions and
characteristics historically provided by a natural fire regime. Thinning and prescribed
burning reduce the potential for more catastrophic fires and the erosion that often follows.

e Purchases of conservation easements and land from willing sellers allow for more direct
land management for habitat enhancement purposes.

e Decommissioning of roads could reduce road densities in areas with a high potential for
failure and could stabilize slopes. Road failures can be a major source of chronic
sediment inputs into stream systems.

e Gravel augmentation involves the direct placement of spawning-size gravel into the
stream channel. Gravel augmentation could increase spawning habitat in systems by
increasing the amount of area with suitable substrate. Currently, suitable spawning
gravel substrate is limited due to capture of gravels behind dams or armoring of channel
banks, or it could be covered with fines from sedimentation.

e Treatment of fine sediment sources could include a broad array of actions including
management of stormwater runoff from roads and other developed areas, agricultural and
forestry management practices, and other specific actions depending on the sources of
fine sediments.

e Screening of diversion structures on the Williamson, Sprague and Wood Rivers and
Upper Klamath Lake (UKL) pumps. (This activity is separate from the fish entrainment
reduction activities proposed on Reclamation's Klamath Project facilities as described
under the Regulatory Assurances Program.)

e Above UKL, activities may include restoration easements and grassbanks that facilitate
habitat improvement and landowner economic stability.

Fisheries Reintroduction Plans

Under the KBRA, the states of California and Oregon would each prepare separate Fisheries
Reintroduction plans that identify the facilities and actions that would be necessary to start
reintroduction of anadromous fish upstream of Iron Gate Dam (KBRA Section 11). The Phase |
reintroduction plans would be prepared if there is an Affirmative Determination and each state
concurs with that Determination. Reintroduction activities specifically exclude the Trinity River
watershed upstream of the confluence with the Klamath River; Lost River and its tributaries; and
Tule Lake basin.

The Oregon Phase | Reintroduction Plan, to be prepared by the ODFW and the Klamath Tribes,
would identify the facilities and actions necessary to start reintroduction and would be adaptable
in order to incorporate information gained from the monitoring program. ODFW, the Klamath
Tribes, and other Fish Managers would be responsible for implementation of the Phase |
Reintroduction Plan.

Phase | reintroduction upstream of Upper Klamath Lake may include active intervention and
movement of fish into suitable habitats (KBRA Section 11.3). This could include facilities for
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collection, transport, and acclimation of fish. Fish would be collected and transported over the
Four Facilities prior to dam removal, and trap and haul operations would occur at Keno Dam
until water quality conditions no longer required them. A variety of release and rearing strategies
would be utilized to optimize success; however, the KBRA does not contain specifics on what
those strategies might include.

The California Phase | Reintroduction Plan, to be developed by the California Department of
Fish and Game, would adopt a passive approach including development of reintroduction goals,
monitoring protocols, habitat assessments, and strategies for adapting the plan as additional
information is developed (KBRA Section 11.4). The Phase | Reintroduction Plan would also
include development of guidelines for the use of a conservation hatchery at Iron Gate Dam or on
Fall Creek to more quickly establish naturally producing populations in the wild if deemed
necessary.

Once self-sustaining populations were established, Phase 11 Reintroduction Plans would be
developed to integrate anadromous fisheries into each state’s harvest management plans.
Fisheries management, including the setting of harvest levels, would be in accordance with the
goal of maintaining a sustainable fishery throughout the basin. A schedule for Phase Il
Reintroduction Plans cannot be established at this time as it is dependent on the success of the
establishment of anadromous fisheries in the upper Klamath Basin.

See Table 2-17 for the general classes of actions that could occur under the Fisheries
Reintroduction program during the interim period.

Table 2-17. KBRA Fisheries Reintroduction Projects

KBRA Project Anticipated Schedule
Reintroduction Plan 2012-2021
Collection Facility 2012-2021
Production Facility 2012-2021
Acclimation Facility 2012-2021
Transport 2015-2021
Monitoring and Evaluation 2012-2021
Hatchery Facilities (at Iron Gate Dam or Fall Creek) 2012-2021

Source: KBRA Appendix C-2

Fisheries Monitoring Plan

The Fisheries Monitoring Plan is intended to direct a cohesive effort to monitor the status and
population trends of Chinook and coho salmon, steelhead trout, resident rainbow/redband trout,
lamprey, suckers, bull trout, sturgeon, and eulachon (KBRA Section 12.2). Monitoring programs
would also collect data on water quantity (e.g., instream flows and Upper Klamath Lake level
elevations), water quality (e.g., temperature, nutrient loading, sediment, and algae), the
effectiveness of restoration activities, and factors that may limit recovery of fish populations
(KBRA Section 12.2).
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The Monitoring Plan, to be prepared by the Fish Managers, is scheduled to be completed by
March 2012. The results of the monitoring program are to be reviewed in 2020 and 2030 at a
minimum. Adjustments in proposed restoration activities would be made on the basis of the
results of the monitoring program.

Table 2-18 lists the general classes of actions that may occur under the Fisheries Monitoring
program.

Table 2-18. KBRA Fisheries Monitoring Projects

KBRA Project Anticipated Schedule

Adult Salmonids 2013 start
Juvenile Salmonids 2013 start
Genetics Otololith 2013 start
Hatchery Tagging 2013 start
Disease 2013 start
Green Sturgeon 2013 start
Lamprey 2013 start
Geomorphology 2013 start
Habitat Monitoring 2013 start
Water Quality 2013 start
Upper Klamath Lake Bloom Dynamics 2014 start
Upper Klamath Lake Water Quality/Phytoplankton/Zooplankton 2012-2021
Upper Klamath Lake Internal Load/Bloom Dynamics 2014 start
Upper Klamath Lake External Nutrient Loading 2012-2021
Upper Klamath Lake Analysis of Long-term Data Sets 2014 and 2019 only
Upper Klamath Lake Listed Suckers 2012-2021
Tributaries Water Quality/Nutrients/Sediment 2012-2021
Tributaries Geomorphology/Riparian Vegetation 2012-2021
Tributaries Physical Habitat 2012-2021
Tributaries Listed Suckers 2013 start
Keno Reservoir Water Quality/Algae/Nutrients 2012-2021
Keno Reservoir to Tributaries: Meteorology (Weather Stations) 2012-2021
Remote Sensing Acquisition and Analysis 2013, 2016, and 2019 only

Source: KBRA Appendix C-2

Additional Water for Fish

Many of the components of the KBRA are intended to result in additional instream flows and to
retain water in Upper Klamath Lake in order to support fisheries restoration. Most of these
actions are intended to benefit both anadromous and sucker populations regardless of the effects
of dam removal. A cornerstone of the KBRA is the agreement to limit diversions to
Reclamation’s Klamath Project in exchange for certain assurances among the parties in the
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Oregon water rights adjudication process and with respect to the exercise of certain tribal water
rights

Most of the programs that provide additional water for fish are organized under the Water
Programs section of the KBRA and are described in greater detail below. These programs
include the following:

e Limit on diversions to Reclamation’s Klamath Project.

Interim program of water lease and purchase to reduce diversions from the Klamath
River and from tributaries upstream of Upper Klamath Lake.

¢ Voluntary Water Use Retirement Program (WURP) in upper basin to add up to 30,000
acre-feet of instream water per year to the Upper Klamath Basin including Wood River,
Sprague River, Sycan River (except Sycan Marsh), and Williamson River.

¢ Increased water storage and conservation through specific projects including the
following:

- Breach levees on Williamson River Delta (Completed) - added 28,000 acre-feet of
storage.

- Reconnect Barnes and Agency Lake Ranches to Agency Lake (under study) - would
add 63,700 acre-feet of storage.

- The Wood River Wetlands would add 16,000 acre-feet of storage (under study).

e Monitor groundwater use to ensure that river flows and specified springs are not
adversely affected.

e Assess effects of climate change for adaptive management of water resources. Provide at
least an additional 10,000 acre-feet of storage in the Upper Basin to allow increased
diversions in some years, to mitigate effects of drought, and/or to further fish restoration
goals.

Additional Water Storage Projects

Section 18 of the KBRA includes three restoration projects intended to increase the amount of
water storage in the Upper Klamath Basin. Full implementation of the KBRA is linked to the
completion of specific milestones in these projects.

Wood River Wetland Restoration Project

Bureau of Land Management presently manages the Wood River Wetlands for the purpose of
restoring wetlands adjacent to Agency Lake. Under the KBRA, Bureau of Land Management
would conduct a study, with input from other KBRA parties, to consider options for managing
the Wood River Wetland area that would include operating it as a pumped storage within
existing dikes or fully reconnecting the area to Agency Lake by breaching the dikes (KBRA
Section 18.2.3). The intent is to provide additional water storage for a total of 16,000 acre-feet
of potential water storage capacity between elevations 4,143.3 and 4,136.0 feet. Once the study
is completed and a proposed action selected, the appropriate level of NEPA analysis and
associated Endangered Species Act (ESA) consultation would need to be conducted. The
anticipated schedule for the Wood River Wetland Restoration Project is 2013-2015 (KBRA
Appendix C-2). Full implementation of the diversion limitations and associated assurances
under the KBRA is linked to completion of the study, NEPA analysis, and ESA compliance and
to funding for implementation of the selected alternative.
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Agency Lake Ranch and Barnes Ranch Project

In 2007, the Agency Lake/Barnes Ranches were transferred to USFWS to be managed as part of
the Upper Klamath National Wildlife Refuge (NWR). Under the KBRA, USFWS would
conduct a study with input from other KBRA parties, to consider options for managing the
Agency Lake/Barnes Ranches area to enhance water management flexibility in providing
benefits for water storage, fish, wildlife, and wetland habitats (KBRA Section 18.2.2). Potential
options would include continuing to operate the area as a pumped storage facility or breaching
lakeshore levees and reconnecting the land to Agency Lake. The restoration of diked and
drained portions of the ranches could add 63,770 acre-feet of potential storage capacity to Upper
Klamath Lake between elevations 4,143.3 and 4,136.0 feet. Once the study is completed and a
proposed action is selected, the appropriate level of NEPA analysis and associated ESA
compliance would need to be conducted. The anticipated schedule for the Agency Lake/Barnes
Ranches Project is between 2013 and 2015 (KBRA Appendix C-2). Full implementation of the
diversion limitations and associated assurances under the KBRA is linked to completion of the
study, NEPA analysis, and ESA compliance and to funding for implementation of the selected
alternative.

Additional Water Storage

The KBRA includes provisions for further investigation and acquisition of at least an additional
10,000 acre-feet of storage (KBRA Section 18.3 and 15.1.1). This additional storage capacity
would be in addition to the instream water and Upper Klamath Lake water storage benefits
expected from the WURP and the water storage projects described above. Any project identified
in the future that could provide this additional storage may need to comply with separate NEPA
evaluations prior to implementation. The first 10,000 acre-feet of additional storage capacity is
one of the identified milestones that would allow for increased diversion to Reclamation’s
Klamath Project users during the irrigation season in some years (KBRA Section 15.1.1).

Water and Power Programs

The Water and Power Programs in the KBRA address water supply reliability and power
affordability for on- and off-Project agricultural users, and for moving water through the area of
Reclamation’s Klamath Project (Figure 2-13). These plans are intended to help all water users in
the basin to be better prepared for reasonably foreseeable events and unexpected conditions.

Plans and programs to be developed and implemented under the Water and Power Program of
the KBRA are described in the following sections and include:

On-Project Plan

Winter Shortage Plan

WURP

Off-Project Water Settlement
Off-Project Reliance Program Plan
Power for Water Management Plan
Drought Plan

Emergency Response Plan

Climate Change Evaluation
Interim Flow and Lake Level Protection Plan
Environmental Water Program
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On-Project Water Management

Diversion Limitations

The proposed limitations on diversions to Reclamation’s Klamath Project are described in
Section 15 and Appendix E-1 of the KBRA. The diversion limitations would result in the
availability of irrigation water to be approximately 100,000 acre-feet less than the current
demand in the driest years to protect mainstem flows. Implementation of the diversion
limitations would include assurances of increased reliability of diversions.

The amount of water that can be diverted to on-Project users, including the Lower Klamath
NWR and Tule Lake NWR, varies by season and by water year forecast (whether a year is
forecast to be wet or dry) (Table 2-19). The forecast to be used to set diversion limits each year
is the Natural Resources Conservation Service 50 percent exceedence forecast for net inflow to
Upper Klamath Lake. The 50 percent exceedence forecast is a prediction that there is a

50 percent chance that the actual stream flow will exceed the forecast value (and a 50 percent
chance that flows will be less than the forecast value). Although Reclamation’s Klamath Project
diverts water from a variety of sources, the Upper Klamath Lake forecast would be used to set
the diversion limits each Spring and would generally characterize whether a particular year is
expected to be wet or dry.

Table 2-19. Reclamation’s Klamath Project Diversion Limitations per KBRA

Appendix E-1
Season |  Forecast (acre-feet)” | Diversion Limits (acre-feet)
Phase I
March—October
287,000 or less 378,000 (which includes a 48,000 Refuge
Allocation (RA))
287,000 to 569,000 378,000 to 420,640 (which includes 48,000 to
55,640 for the RA)®
More than 569,000 445,000 (which includes a 60,000 RA)
November—February N/A 80,000 (which includes a 35,000 RA)
Phase I
March—October 287,000 or less 388,000 (which includes a 48,000 RA)
287,000 to 569,000 388,000 to 430,640 (which includes 48,000 to
55,640 for the RA)*
More than 569,000 445,000 (which includes a 60,000 RA)
November—February N/A 80,000 (which includes a 35,000 RA)
Notes

1. “Forecast” means the March 1% Natural Resources Conservation Service 50% exceedence forecast (meaning there is a
50% chance that flow will exceed the forecast amount) for net inflow to Upper Klamath Lake during the period of April 1
to September 30.

2. Phase | of the diversion limits represent the baseline agreement. Phase Il allows additional diversions up to 10,000
acre-feet under certain circumstances and would apply after i) the physical removal of the dams and a free-flowing
condition and volitional fish passage has been restored; or ii) 10,000 acre-feet of new storage has been developed in
the upper basin; or iii) determination after February 1, 2020 that the increase is appropriate.

3. The Phase | allowable diversion in thousands of acre-feet is calculated by the formula 378+{42.64 x [(Forecast — 287) /
282]} and the refuge allocation is calculated by the formula 48 + {7.64 x [(Forecast — 287) / 282]}.

4. The Phase Il allowable diversion in thousands of acre-feet is calculated by the formula 388+{42.64 x [(Forecast — 287) /
282]} and the refuge allocation is calculated by the formula 48 + {7.64 x [(Forecast — 287) / 282]}.
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Reclamation’s Klamath Project would follow these limitations as much as practicable during the
interim period before full implementation of the On-Project Plan. The On-Project Plan would
identify what measures might be needed to fully implement the diversion limitations, such as
conservation easements or efficiency measures. However, until the On-Project Plan is fully
implemented, it might not be possible for water managers to comply completely with the
diversion limitations in all years. Full implementation of the On-Project Plan is defined as
completion of any measures necessary to allow full implementation of the diversion limitations.

The diversion limitations would not be binding on the parties to the KBRA until Appendix E-1 is
filed in an appropriate forum. Appendix E-1 is currently formatted as a filing in the Oregon
Water Resources Department (OWRD) water rights adjudication process; however, it is
anticipated that that adjudication process will be completed before the Appendix is filed. In that
case, the appendix would be reformatted for filing with the most appropriate forum and context,
which likely would include a filing with OWRD as it concerns matters of water rights. Prior to
filing, the appendix would be signed by the Department of the Interior, Reclamation and
USFWS, and irrigation districts within the Klamath Project. Figure 2-14 shows the key KBRA
milestones towards full implementation of diversion limits.

Additional On-Project Water Management Provisions

The KBRA contains additional provisions regarding management of water and facilities on
Reclamation’s Klamath Project. These provisions include direction on a) developing a plan for
how water would be allocated and delivered to the Lower Klamath NWR; b) management of
lease lands at the Lower Klamath NWR and Tule Lake NWR; c) the use of groundwater and a
prohibition on adverse impacts to certain springs; d) payment schedule for D Pumping Plant
costs; and e) management of Keno and Link River Dams.

Refuge Allocation and Management

The refuge allocation would be the amount of water that Lower Klamath NWR and Tule Lake
NWR would receive from Reclamation’s Klamath Project facilities as described in the KBRA
and is shown in Table 2-19 (while the refuges receive some water from other sources, the
amounts are minimal compared to water from Reclamation’s Klamath Project facilities). The
Refuge Allocation includes water for a) Lower Klamath NWR wetlands; b) Lower Klamath
NWR cooperative farming lands; c) refilling of the Tule Lake NWR sumps after intentional
draining; d) refuge-approved walking wetlands on lease lands, cooperative farm lands, or lands
within Reclamation’s Klamath Project but outside of the Klamath Basin National Wildlife
Refuge System; and e) certain conveyance losses.
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Figure 2-14. Key Milestones before Diversion Limits are Implemented
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The parties to the KBRA are to develop agreements on the parameters of delivery of water to the
refuges including schedules, volumes by time of year and points of diversion, and a system to
determine whether water has “passed through” the refuge without being consumed. Agreement
on the general parameters of delivery of the Refuge Allocation would be completed by 2011.

An anticipated schedule for specific projects under this element is identified in Appendix C-2 of
the KBRA including:

e Operation and maintenance of North and P Canals in 2014
e Walking wetland construction 2013-2021
e Big Pond Dike construction in 2014

Groundwater Management

The KBRA includes provisions for groundwater studies to evaluate potential effects of
groundwater pumping and to provide baseline information needed to meet an objective of “no
adverse impact” on specified springs in the basin. An adverse effect on springs is defined in the
KBRA as a 6 percent reduction in flow and the year 2000 is used as a baseline. If future studies
show that a 6 percent reduction or greater does not affect fisheries, then groundwater
withdrawals may be increased. The results of the groundwater studies and ongoing monitoring
of the effects of groundwater use would be included in the On-Project Plan (KBRA Section
15.2.4).

The anticipated schedule for the groundwater technical studies is between 2012 and 2014
(KBRA Appendix C-2). United States Geological Survey and OWRD would be the Lead
Agencies to conduct groundwater technical investigations. The scope of these studies is
described in Appendix E-2 of the KBRA. If investigations or monitoring identify an adverse
impact, the parties to the KBRA will work together to modify the On-Project Plan and/or remedy
the impact (KBRA Section 15.2.4.B.v). A fund for remedying adverse impacts due to
groundwater use is identified in KBRA Appendix C-2.

On-Project Plan

The On-Project Plan is intended to set the framework for implementation of the diversion limits
to Reclamation’s Klamath Project (KBRA Section 15.2). The On-Project Plan would align
supply and demand for water users within Reclamation’s Klamath Project and is to include the
specific objective that groundwater pumping would not adversely affect springs within the basin.

The On-Project Plan would include details on appropriate responses in the event of summer or
winter shortages. The KBRA specifies how and under what circumstances a deficit would be
shared among on-Project users and the Lower Klamath NWR and Tule Lake NWR in the event
of a summer shortage of water available for diversion. A plan for management of winter
shortages is to be developed. The On-Project Plan would reference the Winter Shortage Plan,
the Drought Plan, the Emergency Response Plan, and other plans to be developed as appropriate.

Full implementation of the On-Project Plan is to occur no later than March 1, 2022. To
implement the On-Project Plan, managers may need to take a variety of actions including
acquisition or negotiation of conservation easements; forbearance agreements; land acquisitions;
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efficiency measures; conservation measures, development of groundwater sources; or creation of
additional storage. The anticipated schedule to develop and implement the On-Project Plan is
between 2012 and 2021 (KBRA Appendix C-2).

Winter Shortage Plan

In the event that there is insufficient water available for diversion to Reclamation’s Klamath
Project during the winter months (November through February) a plan would be developed to
identify how shortages would be shared between the Reclamation’s Klamath Project water users
including the Lower Klamath NWR and Tule Lake NWR. This plan is intended to be completed
by 2011 (KBRA Section 15.1.2.F).

Emergency Response Plan

An Emergency Response Plan would be developed to prepare water managers for potential
failure of Reclamation’s Klamath Project facilities or dikes on Upper Klamath Lake or Lake
Ewauna that affects the storage and delivery of water needed to implement the commitments
under the KBRA (KBRA Section 19.3). The emergency response plan is to include: a) a process
to prepare for potential emergencies; b) funding sources to respond to emergencies; c) the
priority of funding emergency responses; d) potential emergency response measures, including
emergency NEPA review, as necessary; and €) a process to implement emergency responses.
The Emergency Response Plan is intended to be completed in 2011 and implemented as needed.

Water Use Retirement Program

The voluntary WURRP is intended to permanently increase the flow of water into Upper Klamath
Lake by 30,000 acre-feet per year to support restoration of fish populations (KBRA Section
16.2.2). In exchange for this benefit to the Upper Klamath Lake fisheries, the Klamath Tribes
would be willing to settle certain water rights claims with water users in the upper basin.

The WURRP is intended to be part of the Off-Project Water Settlement (OPWAS, see below), but
may also be implemented independently by the Upper Basin Team. It is expected that the
WURP will take up to 10 years to be fully implemented and implementation would start with the
completion of the OPWAS in 2012. The anticipated schedule for implementation of the WURP
is between 2012 and 2016 (KBRA Appendix C-2).

The WURP may be implemented through a variety of measures including retirement of water
rights, forbearance agreements, short-term water leasing, split season irrigation, upland
management techniques, water efficiency measures, dry land cropping, and natural storage
improvements such as wetlands or improved riparian areas.

The OWRD would determine when the required 30,000 acre-feet of water is permanently
assigned to Upper Klamath Lake. The additional storage that would be provided by the
Williamson River Delta, Wood River Wetlands, and Agency Lake/Barnes Ranches projects
would not apply towards successful implementation of the WURP.
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Off-Project Water Management

Off-Project Water Settlement (OPWAS)

The OPWAS is intended to provide a forum for resolving long-standing water disputes between
the Upper Klamath Water Users Association, Klamath Tribes, and the Bureau of Indian Affairs
(KBRA Section 16) in the Off-Project Area. The Off-Project Area includes the Wood River,
Sprague River, Sycan River, and Williamson River sub-basins (Figure 2-15). The intent is to
negotiate a settlement that resolves the off-Project irrigators' contests to claims in Tribal Cases
under the Klamath Basin water rights adjudication process. In the event that not all such contests
are resolved through this process, then the intent is to provide reciprocal assurances for
maintenance of instream flows and reliable irrigation water deliveries to the Off-Project Area.
Under the KBRA, the OPWAS would include the WURP. The anticipated schedule for
development and implementation of the OPWAS is between 2012 and 2021 (KBRA Appendix
C-2).

Off-Project Reliance Program

The Off-Project Reliance Program is intended to avoid or mitigate the immediate effects of
unexpected circumstances affecting water availability downstream of Upper Klamath Lake that
could affect the amount of water available for irrigation in the Off-Project Area (KBRA Section
19.5). Due to the way that water rights are prioritized throughout the basin, circumstances that
affect water availability for diversion to on-Project users could affect off-Project users upstream.

The program would be developed by the Upper Klamath Water Users Association with input and
assistance from off-Project irrigators, Reclamation, and USFWS. The program is intended to be
developed prior to the successful conclusion of the WURP but would not be implemented until
a) 30,000 acre-feet of additional flow is added to Upper Klamath Lake through the WURP; b)
the OWRD finds that additional instream flow has been added; and ¢) KBRA Appendix E-1 has
become effective (i.e., the diversion limits to Reclamation’s Klamath Project are fully
implemented).

Actions that avoid the impacts of unexpected circumstances might include providing funding for
water leasing to increase water availability for irrigation in the Upper Klamath Basin, or
mitigating the economic impacts of lost agricultural production (KBRA Section 19.5). Because
the Off-Project Reliance Program could not be implemented until the WURP was completed and
Appendix E-1 was effective, it would not be likely to start until after 2021.
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Power for Water Management Program

The Power for Water Management program is intended to deliver power to eligible users at a
cost that is targeted at or below the average cost for similarly situated Reclamation irrigation and
drainage projects in the surrounding area. The goals of the program include providing affordable
electricity for (i) efficient use, distribution, and management of water within Reclamation’s
Klamath Project and the Klamath Basin NWR System, and facilitate the return of water to the
Klamath River as part of the implementation and administration of the On-Project Plan; (ii)
implementation of the WURP and OPWAS; (iii) meeting the objectives of the Fisheries
Restoration Program; and (iv) providing power cost security to assist in maintaining sustainable
agricultural communities in the Upper Klamath Basin (KBRA Section 17.1).

Under the KBRA, a power management entity would be established to deliver affordable power
to eligible users. The program includes three components: the Interim Power Program, a Federal
Power Program, and a Renewable Power Program. The Interim Power Program is intended to
maintain the power cost target for eligible users while the other program elements are
implemented (KBRA Section 17.5). The anticipated schedule is between 2012 and 2021 (KBRA
Appendix C-2), although the specific implementation steps are yet to be identified by the power
management entity.

The Federal Power Program is intended to obtain and provide for the transmission and delivery
of federal preference power to eligible power users (KBRA Section 17.6). The parties to the
KBRA would need to request and be granted an allocation of federal power before this element
could be fully implemented.

The Renewable Power Program would increase the efficiency of power users both on- and off-
Project and generate renewable energy in order to reduce power costs for eligible power users
(KBRA Section 17.7). Implementation of the Renewable Power Program includes development
of a financial and engineering plan to identify specific renewable energy resources and energy
efficiency measures to be developed or invested in. The financial and engineering plan would
specifically evaluate the potential for development of a biomass energy project (KBRA Section
17.7.2). The renewable energy plan is intended to be completed by 2012 (KBRA Appendix
C-2).

Drought Plan

The Drought Plan is intended to provide a process to evaluate and adapt water resource
management in the event of a drought or an extreme drought so as to avoid or minimize adverse
effects. It would identify water and resource management actions such that no Klamath Basin
interest shall bear an unreasonable portion of burdens imposed or the risk of loss or injury as a
result of drought or extreme drought (KBRA Section 19.2). The Drought Plan would define
what conditions constitute a drought year. The water years 1992 and 1994 are defined as
representing extreme drought conditions.

Full implementation of the KBRA would include the availability of drought relief funds to help
offset the impacts of a drought on water users. Measures suggested in the KBRA that might be
taken in the event of a drought include conservation measures, the use of stored water developed
for use on Reclamation’s Klamath Project, water leasing, use of groundwater, exercise of water
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rights priorities, and reduction in the diversion to Reclamation’s Klamath Project (KBRA
Section 19.2). The Drought Plan is intended to be completed in 2011 and implementation would
be ongoing as needed.

Climate Change

The KBRA provides for an assessment of how long-term climate change may affect fisheries and
communities in the Klamath Basin (KBRA Section 19.4). The technical assessment of climate
change is scheduled to occur in 2013 (KBRA Appendix C-2). Depending on the results of the
technical assessment, the parties may need to negotiate supplemental terms to the KBRA in order
to achieve the goals of the agreement.

Environmental Water Management

Environmental water is the quantity and quality of instream water available to support fisheries
and other aquatic resources. Section 20 of the KBRA lists the obligations of the parties to the
KBRA to provide environmental water as described in various sections of the KBRA, including:

e Support dam removal under KHSA (KBRA Section 8).

e Limit diversions to Reclamation’s Klamath Project (KBRA Section 15 and Appendix
E-1).

e Retire water uses upstream of Upper Klamath Lake to produce additional instream flows

and maintain lake levels through a voluntary WURP (KBRA Section 16.2.2).

Develop additional water storage in the basin (KBRA Section 18).

Develop and implement Fisheries Restoration Plans (KBRA Section 10).

Develop and implement Fisheries Reintroduction Plans (KBRA Section11).

Provide for real-time management of stored environmental water (KBRA Section 20.3).

Implement an Interim Flow and Lake Level Protection Program (KBRA Section 20.4).

Support instream water rights applications (KBRA Section 20.5).

Support the development and implementation of TMDLSs on the Klamath River and

actions that protect water quality generally (KBRA Section 20.5.4).

e Oppose proposals for additional out-of-basin transfers of water (KBRA Section 20.5.4).

Environmental water may be stored and managed by means such as the operation of the Agency
Lake/Barnes Ranches project. In order to determine whether to store water at any particular
time, the parties would need to understand the real-time water budget of the basin.
Implementation of real-time water management would occur through installation of tools such as
water flow monitoring gauges and snowpack gauges (Table 2-20).

Under the KBRA, flows for environmental water and lake level management would be increased
by at least 30,000 acre-feet through the voluntary WURP. To achieve environmental water goals
during the interim period, an Interim Flow and Lake Level Protection Program is proposed in the
KBRA (KBRA Section 20.4). This program would purchase or lease water rights from willing
sellers to increase the amount of water in the Klamath River and Upper Klamath Lake until
permanent instream water supply enhancements could be put into effect.
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Table 2-20. KBRA Environmental Water Management Projects

KBRA Project Anticipated Schedule
Real Time Water Management 2012-2021
Water Flow Monitoring and Gauges 2012-2021
Snowpack Gauges 2012-2021
Adaptive Management: Science and Analysis 2012-2021
Calibration and improvements to KLAMSIM or other modeling and predictions 2012-2021
Interim Flow and Lake Level Program 2012-2021

Source: KBRA Appendix C-2

Under the KBRA, the parties agree to withdraw any contests to the existing Instream Water
Rights applications filed by ODFW or the Oregon State Parks and Recreation Department and to
support any other instream water right claims. The KBRA also includes a provision that the
parties would support the conversion of existing PacifiCorp water rights to instream uses when
the hydroelectric dams are removed from service.

Water protection and improvement are key objectives of the KBRA. However, the KBRA does
not include a separately defined water quality program. KBRA Section 20.5 on the protection of
environmental water includes general statements about the importance of protecting water
quality and the agreement that the parties to the KBRA would support the development and
implementation of appropriate TMDLs (KBRA Section 20.5.4). However, this section does not
include any specific actions or prerequisites for other actions.

Regulatory Assurances Program

The KBRA provides for reintroduction of salmon and other aquatic species in the Upper Basin,
which continued to have potential regulatory or other legal consequences for land or water users
upstream of the current site of Iron Gate Dam. Therefore, the KBRA includes a set of regulatory
assurances to avoid or minimize new regulation or other legal or funding burdens that might
occur to land or water users upstream of Iron Gate Dam from introduction or reintroduction of
aquatic species. The KBRA does not supersede existing laws or regulations nor does it modify
existing laws or create exemptions. Plans and projects to be developed under the auspices of the
KBRA would still need to comply with laws and regulations in force when discretionary
decisions are made on those projects and plans.

The KBRA includes a commitment from Reclamation, upon receipt of funding and in
compliance with applicable law, to construct entrainment reduction facilities such as fish screens
to prevent fish from entering diversion facilities on Reclamation’s Klamath Project (KBRA
Section 21.1.3). Entrainment would be specifically evaluated and addressed at a) Lost River
diversion channel or associated diversion points; b) North Canal, ¢c) ADY Canal; and d) other
diversions from Reclamation or Reclamation contractor-owned facilities (Figure 2-13). The
anticipated schedule for construction of these entrainment facilities would be between 2019 and
2020.
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The parties to the KBRA have also agreed to coordinate with each other and communicate
openly on a wide variety of issues in an effort to avoid surprises so that solutions can be sought
without acrimony. The KBRA specifically mentions unforeseen circumstances and
consequences of restoration and water delivery as situations that might require fresh coordination
(KBRA Sections 21.1.4, 21.2, and 21.3).

Development of either a General Conservation Plan or a Habitat Conservation Plan is identified
as a means to secure an incidental take permit under Section 10(a)(1)(B) of the Endangered
Species Act. This would be one means to avoid or minimize regulatory burdens or costs arising
from the reintroduction of fish species to the upper basin (KBRA Section 22). In that light,
NOAA Fisheries Service and USFWS will lead the development of a General Conservation Plan
or Plans for use by KBRA parties or others to apply for incidental take permits under the
Endangered Species Act. While development of a conservation plan could begin as early as
2012, it would not be anticipated that a plan would be approved until the end of the interim
period.

The KBRA identifies requirements related to incidental take authorizations under the California
Endangered Species Act and provides for coordination between Federal and State agencies
related to those authorizations. The California Department of Fish and Game may draft
legislation regarding a limited authorization to incidentally take fully protected species that may
be affected by implementation of the agreement (KBRA Section 24). The KBRA also contains a
provision for consideration of any request that the Oregon Department of Environmental Quality
perform a Use Attainability Analysis before proposing any new designated use due to the
reintroduction of fish species (KBRA Section 25).

County and Tribal Programs

County Programs

The County Programs under the KBRA recognize that there may be impacts and opportunities
for each of the counties within the Klamath Basin. Klamath County has agreed to develop a plan
for economic development if funding is available (KBRA Section 27). Funding would
potentially come from KBRA authorizations and from state business development programs.
The California Water Bond funding legislation, scheduled for a vote in 2012, proposes funding
for economic development within Siskiyou County. The KHSA (Appendix G-1) describes this
$20 million in economic development funds that would be provided to Siskiyou County as a part
of the dam removal action in the event of an Affirmative Determination and a positive vote on
the Water Bond Fund. Humboldt and Del Norte Counties are not included in this economic
development fund. Funds remaining in the Water Bond fund after covering facilities removal,
CEQA mitigation, and actions to secure the City of Yreka’s water supply, may be used for fish
restoration projects within Siskiyou, Humboldt, and Del Norte Counties.

Similarly there may be property tax revenue losses and gains from the various effects of the
KBRA. Property tax revenue changes could occur due to reduced agricultural land values from
a) a reduction in water deliveries and b) the surrender of significant water rights. The Klamath
County Program within the KBRA includes a provision to compensate Klamath County for these
potential revenue changes upon the availability of funding. The anticipated schedule for
identification of potential property tax impacts and compensation payments is 2016 (KBRA
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Appendix C-2). County programs for Siskiyou, Humboldt, and Del Norte Counties do not
include a provision for compensation for changes in property tax revenues that may result from
the removal of the hydroelectric facilities.

Tribal Programs

The KBRA includes provisions for each of the affected signatory tribes (the Klamath Tribes,
Karuk Tribe, and Yurok Tribe) to receive assistance in developing their capacity to participate in
both fisheries management and conservation management activities within the basin (KBRA
Sections 31 and 32). In addition, each signatory tribe would prepare an economic development
plan and work towards implementing that program (KBRA Sections 31 and 33). Preparation of
economic development plans is anticipated to occur in 2013.

The Klamath Tribes have been working with the Trust for Public Lands and have acquired an
option to purchase the Mazama Forest in the upper basin, once a part of the tribes’ reservation
lands. The parties to the KBRA agree to support the Tribes’ efforts to secure funding and
complete the purchase of this forestland (KBRA Section 33.2). Final acquisition of the Mazama
Forest is anticipated to occur in 2012 or 2013. Complete funding to allow the Klamath Tribes to
purchase the Mazama Forest is one of the key milestones towards the filing of KBRA Appendix
E-1 and the full implementation of the diversion limits to Reclamation’s Klamath Project.

Under Section 34 of the KBRA, the Klamath Tribes have petitioned the California Fish and
Game Commission to establish an interim fishing site in the reach of the Klamath River between
Iron Gate Dam and the Interstate 5 Bridge. The grant of this petition is one of the key milestones
toward implementation of the KBRA.

2.4.4 Alternative 3: Partial Facilities Removal of Four Dams

The primary purpose of removing dams on the Klamath River is to restore volitional fish passage
and free-flowing river conditions at each dam site, in order to advance restoration of anadromous
fish populations. The Partial Facilities Removal of Four Dams Alternative would achieve these
goals by partially removing the Four Facilities. The Partial Facilities Removal of Four Dams
Alternative satisfies the KHSA and includes the same IMs as in the Proposed Action,
implementation of the KBRA, transfer of Keno Dam to DOI, and decommissioning of
PacifiCorp’s East Side/West Side facilities. Inflows to Upper Klamath Lake and outflows from
Keno Dam are assumed to be the same under the Partial Facilities Removal of Four Dams
Alternative as described above for the Proposed Action. Flows through the Hydroelectric Reach
and downstream from the Iron Gate Gauge would also be the same as those in the Proposed
Action (see Figure 2-8).

The Partial Facilities Removal of Four Dams Alternative would include removal of enough of
each dam to allow free-flowing river conditions and volitional fish passage at all times. Under
this alternative, portions of each dam would remain in place, along with ancillary buildings and
structures such as powerhouses, foundations, tunnels, and pipes. Some of these remaining
features would likely require perpetual maintenance and security measures to prevent
unauthorized entry. All tunnel openings would be sealed with reinforced concrete to eliminate
trespass concerns. All oils, hydraulic fluids, and other potential contaminants found in
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powerhouses and machinery would be removed prior to final decommissioning and securing of

buildings. Table 2-21 provides a summary of facilities that would be removed or retained under
the Partial Facilities Removal of Four Dams Alternative.

Table 2-21. Summary of Features to be Removed or Retained with Alternative 32

Feature J.C. Boyle Copco 1 Copco 2 Iron Gate
Embankment/earth fill dam Remove Retain Remove
Concrete dam structure Remove Remove Remove
Concrete wingwalls Retain Right Wall
Reservoir power intake structure Retain Retain Retain Remove
Spillway Remove Remove Remove Retain
Spillway control gates Remove Remove Remove
Concrete fish ladder Remove Remove
Concrete flume headgate structure Retain
Concrete canal intake screen Retain
Concrete flume Remove Walls
Concrete canal spillway Remove
Tunnel intake structure Remove Retain Retain Remove
Tunnel portals Plug Plug Plug Plug
Steel pipeline & supports Retain
Steel surge tank Remove
Wood-stave penstock Remove
Penstocks, supports, anchors Remove Retain Retain Remove
Powerhouse building Retain Retain Retain
Powerhouse gantry crane Remove
Powerhouse concrete slab/structure | Retain Retain Retain Retain
Powerhouse hazardous materials Remove Remove Remove Remove
Tailrace flume walls Retain
Tailrace channel Fill Fill Fill Fill
Switchyard Remove Remove Retain Remove
Warehouse & support buildings Remove Retain
Fish Hatchery Retain
Notes
1. ocr;rrae)gicrj{gclijt cells indicate features that are not present at existing dam facilities and would therefore not need to be removed

2. Features indicated as retained under the Partial Facilities Removal of Dour Dams Alternative are features that would be
removed as part of the Proposed Action/Full Facilities Removal of Four Dams Alternative.

2.4.4.1 Deconstruction Actions

Deconstruction techniques for the Partial Facilities Removal of Four Dams Alternative are the
same as for the Proposed Action, with no specialized means or methods necessary. Partial
facilities removal would be completed during a 1-year period, and dam removal at each site
would require the same equipment as the Proposed Action. The following sections describe the
scope of work and features for partial removal of each dam under this alternative.
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J.C. Boyle
Partial facilities removal would require the complete removal of the embankment section, gated

concrete spillway section, and concrete cutoff wall to the bedrock foundation. The DRE would
also do the following:

¢ Remove the lower portion of the fish ladder to prevent potential fish stranding during
peak flow events.

e Remove the abutment wall and upper portion of the fish ladder, because they could
become unstable after the removal of the embankment and spillway sections.

¢ Recoat the 14-foot-diameter steel pipeline and supports to encapsulate potential heavy
metals.

e Remove concrete walls for the water conveyance canal to allow drainage and animal
migration, and prevent collapse due to rockfall.

e Remove the 78-foot-tall steel surge tank and the 150-ton gantry crane to prevent a
potential future stability problem during a large seismic event.

e Remove the penstocks to avoid long-term maintenance issues related to the steel, which
likely has coatings containing heavy metals.

e Plug the downstream tunnel portal with concrete to avoid unauthorized entry.

e Remove the switchyard and warehouse building.

e Fence and seal the powerhouse

Under the Partial Facilities Removal of Four Dams Alternative, the DRE would not remove the
water intake structure, left abutment concrete gravity section, concrete headgate structure, intake
screen, steel pipeline and supports, tailrace walls, and powerhouse concrete slab and structure, as
shown in Figure 2-16. The DRE would not fill and stabilize the headcut downstream of the
forebay overflow discharge canal (as in the Proposed Action) because it would require a large
quantity of material that would not be available; partial removal would not produce as much
concrete rubble as full removal would.

The DRE would leave the mechanical and electrical equipment in place with all power
connections to the outside removed; however, it would remove any oil in the turbine governor
and hydraulic control systems, transformers, oil storage tanks, or other equipment. The DRE
would also remove other mechanical and electrical equipment containing potentially hazardous
materials.
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Figure 2-16. View of J.C. Boyle Dam showing portion of dam and fish ladder
to be removed for the Partial Facilities Removal Alternative
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Copco 1 Dam and Powerhouse
To create a free-flowing condition and volitional fish passage through the Copco 1 site, the DRE
would:

¢ Remove the concrete gravity arch dam and associated facilities (spillway gates, bridge
deck, and piers) between the left abutment rock and the concrete intake structure on the
right abutment to 5 feet below the existing streambed level at the dam.

¢ Remove the two concrete gate houses on the right abutment intake structure if necessary
to provide workspace for a large crane.

o Seal the downstream end of the intake tunnel portal with concrete to avoid unauthorized
entry.

¢ Remove unused transmission lines, poles, and the switchyard.
Seal and fence the powerhouse.

Under the Partial Facilities Removal of Four Dams Alternative, the DRE would not remove the
power generation water intake structure, penstocks, and powerhouse (Figure 2-17). Retention of
these structures would require long-term maintenance, including the preservation of any items
with coatings containing heavy metals. The DRE would handle mechanical and electrical
equipment and equipment containing potentially hazardous materials in the same manner as for
the J.C. Boyle Dam removal under this alternative.
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Figure 2-17. Copco 1 showing portion of dam to be removed
for the Partial Facilities Removal Alternative
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Copco 2 Dam and Powerhouse
To create a free-flowing condition and volitional fish passage through the Copco 2 site, the DRE
would take the following actions:

e Remove the concrete gated spillway structure and concrete end sill between the existing
sidewalls (see Figure 2-18) as well as associated facilities (spillway gates, bridge deck,
and piers).

Remove wood-stave penstock.

¢ Remove equipment on the right abutment embankment section to facilitate construction
access to the gated spillway.

e Seal and fence powerhouse.

EMBANKMENT TO REMAIN, v
— REMOVE ABOVE GROUND
STRUCTURES

~

TO BE REMOVED

WATER
INTAKE TO

: / REMAIN
N

Figure 2-18. Copco 2 dam showing portion of dam to be removed
for the Partial Facilities Removal Alternative

Under the Partial Facilities Removal of Four Dams Alternative, the embankment section on river
right, intake structure on river left, conveyance system to the powerhouse, and powerhouse

would remain in place. A small portion of the downstream basin apron slab would remain intact
for structural stability of the right sidewall, provided that a potential fish barrier would not result.

The DRE would handle mechanical and electrical equipment and equipment containing
potentially hazardous materials in the same manner as for the J.C. Boyle and Copco 1 Dam
removals under this alternative.
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Iron Gate Dam and Powerhouse

Theoretically, the DRE could notch Iron Gate Dam instead of removing the full dam. The river
channel would need a 100-foot opening to accommaodate fish passage at high flows. Figure 2-19
shows Iron Gate Dam with a 100-foot-wide notch at the base of the dam with potential stable
side slopes to the top of the dam. This figure illustrates that notching the dam would remove
nearly the entire dam and would create the need to protect the newly exposed inner core of the
dam for stability. The amount of effort required to notch the dam is comparable to removing the
entire earthfill embankment. Likewise, the stabilization costs of the remaining structure would
be comparable to the costs to remove the minor amount of remaining material. Therefore, under
this alternative, the DRE would remove the entire embankment dam, concrete water intakes,
water supply pipes, and fish facilities at the base of the dam, with methods and equipment
requirements as described for the Proposed Action.

~
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Figure 2-19. Section view of Iron Gate Dam showing 100-foot-wide
bottom notch with different potential side slopes

Facilities that would remain include the existing concrete spillway and powerhouse

(Figure 2-20). The DRE would fill the spillway and chute with material removed from the dam
embankment. The DRE would seal all tunnels at the upstream and downstream openings using
reinforced concrete plugs to prevent unauthorized entry.
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Figure 2-20. Iron Gate dam showing portion of dam to be
removed for the Partial Facilities Removal Alternative

The Iron Gate Fish Hatchery downstream of the dam would remain in place. The KHSA
requires PacifiCorp to secure an alternate water source to replace the existing water supply pipe
from Iron Gate Dam.

Retention of the Iron Gate powerhouse would require the structure to be sealed and fenced. The
DRE would handle mechanical and electrical equipment and equipment containing potentially
hazardous materials in the same manner as for the other dam removals under this alternative.

2.4.4.2 Schedule

The Partial Facilities Removal of Four Dams Alternative would follow a schedule similar to that
of the Proposed Action. Figure 2-21 provides a schedule that is consistent with the schedule in
Section 2.3.2 for Full Facilities Removal. The staging and methods would remain the same;
however, the DRE would only remove portions of the dam and facilities. This alternative’s
schedule includes time to secure retained facilities by removing hazardous materials and
installing fences and similar security features to prevent unwanted entry. Therefore, it is not
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likely that this alternative would result in a substantially shorter project schedule than the
Proposed Action.

2019 2020

May Jun Jul Aug Sep Oct Nov Dec|Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

J.C. Boyle Dam and Powerhouse

Modify canal and begin drawdown
Continue drawdown through modified intake structure / sediment release

Remove dam, preserve diversion intake and powerhouse
T ) T
Copco 1 Dam and Powerhouse

[ 1 [ | |
s & e ————_—
Modify water intake structure ) -
Reservoir drawdown / sediment release
I
|  — c— —— "

Remove dam and preserve powerhouse
M
T

Copco 2 Dam and Powerhouse

Iron Gate Dam and Powerhouse

Begin reservoir drawdown
Remove dam, preserve water diversion structure and embankment
. . ' ’
Modify water intake structure and tunnel, prepare for drawdown T -

Reservoir drawdown / sediment release
Remove dam, preserve powerhouse

Figure 2-21. Anticipated Schedule for Partial Facilities Removal

2.4.4.3 Workforce
Table 2-22 shows the estimated workforce necessary for deconstruction at each facility. The
crews for the removals at Copco 1 and 2 Dams could move between the projects as necessary to

perform critical path work, to reduce overall workforce numbers, depending on how the contract
is released for the projects.

Table 2-22. Estimated Construction Workforce for Partial Removal at each Facility

Estimated
. Average . Estimated Peak .
Facility Construction Duration Workforce Peak Period
Workforce
J.C. Boyle 20to 30 10 months 40-45 Jul 2020-Sep 2020
people
Copco 1 25t0 35 12 months 50-55 Nov 2019-Apr 2020
people
Copco 2 20to 30 7 months 35-40 May 2020—-Aug 2020
people
Iron Gate 30 to 40 18 months 75-80 Jun 2020-Sep 2020
people

2.4.4.4 Environmental Measures

The Partial Facilities Removal of Four Dams Alternative would incorporate standard measures to
reduce environmental effects. These measures would be the same as those included in the
Proposed Action (see Section 2.4.3).
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2.4.45 Reservoir Restoration

The Partial Facilities Removal of Four Dams Alternative would include the same reservoir
restoration actions described above for the Proposed Action. The restoration actions would
include bank stabilization, revegetation, and decommissioning and or modification to existing
recreation facilities surrounding the reservoir. Securing facilities left in place following partial
facilities removal is not considered a component of this reservoir restoration action and would be
completed as described above for this alternative.

2.4.4.6 Recreation Facilities
Changes to the recreation facilities surrounding the existing reservoirs would be the same as
those in the Proposed Action (see Table 2-13).

2.4.4.7 Keno Transfer

The Partial Facilities Removal of Four Dams Alternative would include the transfer of Keno
Dam as a connected action in the same fashion as for the Proposed Action. The description of
the transfer presented in Section 2.4.3.7 characterizes how the transfer would be executed under
the Partial Facilities Removal of Four Dams Alternative.

2.4.4.8 East Side/West Side Facility Decommissioning — Programmatic Measure

The Partial Facilities Removal of Four Dams Alternative would include decommissioning the
East Side and West Side Facilities in the same fashion as the Proposed Action. The description
of the facility decommissioning presented in Section 2.3.2.8 characterizes how decommissioning
would be completed under the Partial Facilities Removal of Four Dams Alternative.

2.4.4.9 KBRA - Programmatic Measures

The Partial Facilities Removal Alternative would include implementation of the KBRA in the
same fashion as the Proposed Action. The description of the KBRA presented in Section 2.4.2.8
characterizes the plans, programs, and actions that would be pursued under the Partial Facilities
Removal of Four Dams Alternative.

2.4.5 Alternative 4: Fish Passage at Four Dams

Alternative 4 would provide upstream and downstream fish passage at the Four Facilities. The
Fish Passage at Four Dams Alternative would not satisfy the KHSA; consequently, the KBRA
would not be implemented (although ongoing restoration activities in the No Action/No Project
Alternative may continue). For the purposes of this analysis, alternatives that would not result in
full implementation of the KHSA do not include the KBRA as a connected action to the
alternative. Additionally, the transfer Keno Dam to DOI would not move forward as a connected
action.

The description of Alternative 4 uses information from the United States Department of the
Interior and National Marine Fisheries Service Modified Prescriptions for Fishways and
Alternatives Analysis Pursuant to Section 18 and Section 33 of the Federal Power Act for the
Klamath Hydroelectric Project (FERC Project No. 2082) (DOI and NOAA Fisheries Service
2007) and from the Modified Terms and Conditions and Prescriptions for Fishways filed
pursuant to Sections 4(e) and 18 of the Federal Power Act (DOI/BLM 2007). These fishway
prescriptions and mandatory conditions were developed during the FERC relicensing process.
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Issues of Material Fact associated with the prescriptions and mandatory conditions were
challenged; the resulting Administrative Law Judge decision found that the Agencies met their
burden of proof on most factual issues in dispute. Attachment B of Appendix A includes the
full list of prescriptions and mandatory conditions; a key 4(e) condition requires at least

40 percent of J.C. Boyle inflow to be released into the Bypass Reach. Under this alternative, the
J.C. Boyle Powerhouse would produce peaking power only one day a week to coincide with
recreation releases. This alternative would generate less power than current production because
of the change in peaking operations and the flow requirements for the J.C. Boyle Bypass Reach.
Several of the prescriptions include studies to determine if features are necessary (such as
spillway and tailrace modification). For the purposes of analysis in this EIS/EIR, Alternative 4
includes some specific fishway facility design and construction details beyond what are
specifically required in the prescriptions and are based on designs of similar fishway facilities
used at other hydroelectric facilities.

Flows within the Hydroelectric Reach would change compared to the No Action/No Project
Alternative because of the prescriptions related to releases from J.C. Boyle Dam and Powerplant.
Flows downstream from Iron Gate Dam, however, would be similar to those in the No
Action/No Project Alternative (see Figure 2-7).

This alternative would be implemented through FERC licensure to an entity that would operate
the Four Facilities (the “Hydropower Licensee”). The Hydropower Licensee would need to
re-enter the FERC process to implement this alternative. Inflows to Upper Klamath Lake, and
outflows from Iron Gate Dam are assumed to be the same under the Fish Passage at Four Dams
Alternative as described above for the No Action/No Project Alternative.

This section describes general information about the fish passage facilities that would be
constructed, and the following sections discuss aspects unique to each facility. Typical upstream
fish passage facilities at each dam would consist of pool and weir type fish ladders to provide the
safe, timely, and effective upstream passage of Chinook and coho salmon, steelhead trout,
Pacific lamprey, and redband trout. This type of fish ladder is generally constructed from
reinforced concrete and occasionally uses metal or wood hardware for adjustable components.

In order to meet the prescribed fish passage criteria (DOl and NOAA Fisheries Service 2007),
the fish ladders would use 6-inch steps between each weir that would result in an overall
structure slope of 4 and 6 percent. At a minimum, each ladder bay would measure 8 feet long by
6 feet wide by 5 feet deep to meet the minimum pool requirements (NOAA Fisheries Service
2008), which would drive the structure slope of 4 to 6 percent. The FERC Final EIS identified a
10 percent slope, but that slope would not meet current requirements for fish ladders. Figure
2-22 shows an example of a cast-in-place pool and weir fish ladder that is similar to that
proposed for upstream fish passage at the Four Facilities under this alternative. Final design of
these structures would likely exceed this minimum pool dimension by 50 to 100 percent in order
to meet all regulatory criteria and minimize turbulence in the ladder bays. Table 2-23 provides a
minimum footprint for each upstream fish ladder.
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Table 2-23. Minimum Structure Footprint and Dimensions for Fish Ladders at Each
Dam

Vertical Drop Min. Number of Min. Structure Min. Structure Footprint
Dam (ft) Pools Length (ft) (sq. ft.)
J.C. Boyle 61 122 1,089 8,712
Copco 1 124 249 2,241 17,928
Copco 2 22 44 396 3,168
Iron Gate 157 314 2,826 22,608

Vertical Drop Source: CH2M Hill 2003

The J.C. Boyle and Copco 2 fish ladders are well within typical pool and weir fish ladders being
designed today to meet fish passage criteria for the vertical drop. The Copco 1 and Iron Gate
fish ladders are substantially longer and have a bigger elevation differential; however, there are
two successful examples in Oregon where bigger elevation differentials have been overcome
with pool and weir fish ladders for upstream fish passage. The two examples are the
Faraday/North Fork ladder on the Clackamas River (196 feet tall, 1.9 miles long) and the Pelton
ladder on the Deschutes River (230 feet tall, 2.8 miles long) (Ratliff et. al. 1999). The Pelton
ladder was shut down in 1968 primarily due to downstream juvenile passage and not upstream
passage.
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Fish ladders would be designed to allow passage 90 percent of the time that migratory fish would
be present in the project area. For the extreme high and low flows, or 10 percent of the time,
hydraulic conditions might prevent the ladders from meeting fish passage criteria. Fishway
prescriptions require two downstream entrances and associated entrance pools for each fish
ladder (DOI and NOAA Fisheries Service 2007). All fish ladders would require an auxiliary
water supply (AWS) to ensure adequate attraction flows at the downstream and to draw fish into
the fish ladder and moderate water temperatures. The AWS would consist of a pipeline or intake
that draws water from the reservoir and releases it in the fish ladder and near the fishway
entrance pools. To accommodate increased flows, the downstream bays of the fish ladder would
be larger than upstream bays in the fish ladder.

Downstream fish passage facilities would vary at each dam. Generally, the facilities would

include V-screens or floating surface bypass collectors (FSBC) to screen the fish away from the
intake structures for the power generation facilities and the spillways (if they are unsuitable for
downstream passage). Table 2-24 summarizes the fish passage facilities that would be required
at each dam under this alternative.

Table 2-24. Fish Passage Improvements under the Fish Passage at Four Dams

Alternative
Spillway Screens &
Dam Upstream Fish Passage Modifications® Tailrace Barrier* Bypass

J.C. Boyle New fish ladder over dam Spillway modification | Extend river bank and | New V-screen
with auxiliary water supply to provide smooth install cutoff screen with fish bypass
(AWS) for attraction transition

Copco 1 New fish ladder over dam Surface bypass New V-screen
with AWS collector with fish bypass

Copco 2 New fish ladder over dam Extend river bank and New V-screen
with AWS install cutoff screen with fish bypass

Iron Gate New fish ladder over dam Spillway modification New V-screen
with AWS, observation and to provide smooth with fish bypass
sorting station in fish ladder | transition

Notes:

1. The prescriptions require studies to determine the need for and design of spillway modifications and tailrace barriers. For the
purposes of analysis in this EIS/EIR, Alternative 4 includes some specific fishway facility design and construction details that are
beyond those required in the prescriptions.

2.4.5.1 Construction Details
Construction of fish ladders represents the bulk of the work under this alternative. The

Hydropower Licensee would construct the ladders from reinforced concrete using construction
methods typical for civil infrastructure work.

Table 2-25 shows estimated quantities of concrete for each facility.

2-73 — September 2011




Klamath Facilities Removal EIS/EIR
Public Draft

Table 2-25. Estimated Minimum Amount of Reinforced
Concrete Necessary For Fish Ladder at Each Dam

Reinforced Concrete
Dam (yd®)
J.C. Boyle 2,800
Copco 1 5,800
Copco 2 1,000
Iron Gate 7,000

The Hydropower Licensee would need to control water and isolate the work area from flowing
water and aquatic organisms throughout the duration of construction. Control mechanisms would
be installed prior to starting work for each dam removal. The Hydropower Licensee could
control water in most areas using gravity diversions; however, pumps could be required to
dewater isolated ponding. Dewatering would require electric, gasoline, or diesel powered
pumps, along with flexible hosing to convey water. Pumps would discharge water away from
the river into upland areas to prevent discharge of fine sediments to waterways.

The Hydropower Licensee would work in wet conditions in areas that cannot be dried. For in-
water work, the Hydropower Licensee would use physical barriers of a type and in a manner
similar to that used under the dam removal alternatives.

The following sections provide a detailed description of necessary fish passage facilities for each
dam under the Fish Passage at Four Dams Alternative.

J.C. Boyle Fish Passage Facilities

The J.C. Boyle site has the best access for construction equipment and staging for construction.
Equipment and materials could be brought into the site on existing gravel access roads and
temporary access roads where necessary.

Upstream Passage

J.C. Boyle Dam has an existing pool and weir concrete fish ladder on the north side of the
spillway, but it does not meet current design criteria and must be replaced because of its
configuration and poor structural condition. The Fish Passage at Four Dams Alternative would
include removal of the existing fish ladder structure and construction of a new pool, weir, and
reinforced concrete fish ladder on the north side of the dam spillway, at or near the same location
as the existing fish ladder (see Figure 2-23).

The overall difference in water levels from the downstream river to J.C. Boyle Reservoir ranges
from 55 to 61 feet, depending on reservoir pool elevation. The new fish passage facilities would
have multiple openings into the reservoir to accommodate the reservoir pool fluctuation while
maintaining continual upstream passage. The new ladder would have two entrances to
accommodate low flow and high flow conditions.

An AWS would be necessary for temperature and attraction flow mitigation. The AWS would
draw water from the reservoir through a screened inlet and variable height intake structure to
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provide water temperature control. The AWS would pipe water into the fish ladder at two
locations.
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Figure 2-23. Conceptual Layout of J.C. Boyle Fish Passage Facilities

Construction of these facilities would begin with demolition and removal of the existing fish
ladder using mechanical means (such as hydraulic shears or hoe-ram). The Hydropower
Licensee would then install the new reinforced concrete fish ladder by constructing concrete
forms, laying the reinforcement, and pouring concrete. The Hydropower Licensee would
construct a cofferdam around the area where the fish ladder enters the reservoir to allow
construction in dry conditions.

Downstream Fish Passage — Water Intake

The existing water intake has a design flow of 3,000 cfs, which requires a minimum fish screen
of 7,500 square feet based on an approach velocity of 0.4 feet per second (ft/s). The Fish
Passage at Four Dams Alternative would include a conventional V-screen at the J.C. Boyle water
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intake. The V-screen would terminate in a 36 inch diameter fish bypass pipe (approximately 40
cfs) that would run from the water intake to a bypass facility for recording downstream migrating
fish and then continuing on to a controlled outfall in the river downstream of the dam. The
V-screen would be stainless steel and the fish return pipe would be standard steel with concrete
and steel support structures along the length of the pipe.

The V-screen would be fabricated offsite and installed by a crew of skilled workers using light
equipment. This phase of construction would require extensive dewatering and work isolation
effort in order to provide a dry or partially isolated work area. Dewatering could require
reservoir water level manipulation or construction of coffer barriers with pumps to dewater the
work area around the water intakes.

Downstream Fish Passage — Spillway

Radial gates regulate discharge over the J.C. Boyle Dam’s concrete spillway section that
terminates in an abrupt drop onto bedrock. Modifications to the spillway would likely include
removing the drop at the downstream end of the spillway by building a cast-in-place concrete
transition and minor channel modifications. This design would likely reduce fish mortality on
the rock outcrop below the spillway and provide a smooth transition for downstream passage.
Construction would involve a small amount of demolition and concrete placement; methods
would be similar to the work on the new fish ladder.

Tailrace Barrier

The power generation turbines at J.C. Boyle Powerhouse are several miles downstream from the
dam with a large outlet bay, or tailrace area, that flows into the Klamath River (see Figure 2-2).
This tailrace has the potential for false attraction waters and needs a barrier. The Fish Passage at
Four Dams Alternative would include extension of the bank of the Klamath River and
installation of a stainless steel, wedge-wire cutoff screen.

Copco 1 Fish Passage Facilities

The Copco 1 Dam site has difficult site access because of steep canyon terrain. The Fish Passage
at Four Dams Alternative would include construction of temporary roads for site access and
other special provisions to move materials, such as a tower crane or aerial tramway.

Upstream Passage

Fish Passage at Four Dams Alternative would include a new pool and weir fish ladder on the
right side of Copco 1 Dam for upstream fish passage. The fish ladder would have an AWS
plumbed into it at two locations to moderate water temperatures, flow in the fishway, and
attraction flows at the downstream end of the fishway. The downstream entrance of the fish
ladder would have two entrances for low water and high water conditions, as shown in Figure
2-24. The upstream end of the fish ladder that enters the reservoir area would also have multiple
openings to accommodate water level fluctuations. Construction would require installation of
the cast-in place concrete ladder and isolation of the area where the ladder connects to the
reservoir.

2-76 — September 2011



Chapter 2 — Proposed Action and Description of the Alternatives

RESERVOIR

PROPOSED FLOATING
SURFACE BYPASS
COLLECTOR

2 y PROPOSED
| AUXILIARY WATER
. suppLY (AWS)

PROPOSED CONCRETE FISH _ ‘
LADDER FOR UPSTREAM PASSAGE 2

PROPOSED
FISH LADDER
ENTRANCES

Figure 2-24. Copco 1 Fish Ladder Configuration and Floating Surface
Bypass Collector

Downstream Fish Passage

The existing facilities at Copco 1 Dam are not conducive to downstream fish passage because the
juvenile salmonids travelling downstream would flow through the intake to the power generation
facility or over the dam spillway during high flows. The Fish Passage at Four Dams Alternative
would include a V-screen as the primary measure to ensure safe downstream passage (DOI and
NOAA Fisheries Service 2007).

Depending on the frequency of spill, an FSBC may also be necessary to prevent fish from
moving toward the spillway area. For the purposes of this analysis, the Fish Passage at Four
Dams Alternative includes construction of an FSBC that is integrated with the \V-screen for
Copco 1 Reservoir with full-depth nets. The FSBC would be placed on the reservoir surface to
protect the entire spillway area. The FSBC would be fabricated off-site and shipped to the site
using standard flatbed trucks. The Hydropower Licensee would assemble the pieces on-site to
create the larger body of the FSBC. Once the structure was assembled, it would be floated into
place near the water intake area and secured. Reservoir guide nets would facilitate fish passage
through the bypass collector.
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The FSBC would be a steel structure using a typical V-screen configuration similar to Upper
Baker Dam in Washington (see Figure 2-25). The existing power generation water intake has a
design flow of 3,200 cfs, which requires a minimum fish screen of 8,000 square feet based on an
approach velocity of 0.4 ft/s. The main FSBC would be at the intake structure on the right side
of the dam. The FSBC would be anchored to the existing rock and concrete dam structure to
ensure stability The FSBC would direct fish to an approximately 36 inch diameter bypass pipe
with a capacity of more than 60 cfs.

Figure 2-25. Example of Floating Surface Bypass Collector in Upper Baker
Dam, Washington

Tailrace Barrier

The Copco 1 Powerhouse configuration is similar to the Iron Gate facility, which would not
include a tailrace barrier based on observed conditions and past performance. Prescriptions
include a study to determine if a tailrace barrier is necessary. Because of its similarities with
Iron Gate, Alternative 4 does not include a tailrace barrier because the study is likely to find that
it would not be necessary.

Copco 2 Fish Passage Facilities

The Copco 2 site has difficult access because of the narrow canyon and relatively steep road
access into the site. The existing access road would require upgrades such as gravel surfacing
and grading.

Upstream Fish Passage

The Fish Passage at Four Dams Alternative includes a concrete pool and weir fish ladder with
6-inch drops to provide volitional fish passage at Copco 2 Dam. The overall difference in water
levels from the downstream river to Copco 2 Reservoir is about 20 to 25 feet, depending on
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reservoir pool elevations. The new fish passage facilities would accommodate the reservoir pool
fluctuation while maintaining continual upstream passage. Construction would require
installation of the cast-in place concrete ladder and isolation of the area where the ladder
connects to the reservoir.

The pool and weir fish ladder would be on the right side of the concrete spillway structure in the
earth embankment. An AWS would be necessary for temperature and attraction flow mitigation.
The AWS would draw water from the reservoir through a screened inlet. Figure 2-26 shows a
conceptual layout for a fish ladder at Copco 2 Dam.
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Figure 2-26. Copco 2 Fish Ladder and V-screen, along the left
side of the river, for power water diversion

In addition to the fish ladder, a transverse bedrock sill approximately 0.5 miles upstream of the
Copco 2 Powerhouse in the Bypass Reach could create a fish passage barrier. A new FERC
license would likely increase flows in the Bypass Reach and this barrier would not likely exist.
As part of the license renewal process, a study would determine whether corrective measures
would be needed at this barrier to provide fish passage. According to the mandatory
prescriptions, sufficient flow would need to be released into the Bypass Reach to attract
upstream-migrating fish into the fishway entrance pools and ensure that flows are sufficient to
attract fish at the point of confluence between the Bypass Reach and the downstream
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powerhouse discharges. The prescriptions do not specify a flow rate in the Bypass Reach, but
modeling the recommendations indicates that minimum flows would be approximately 438 cfs.

Downstream Fish Passage

The existing power generation water intake at Copco 2 Dam is on the left side of the concrete
spillway structure. The water diversion capacity is 3,200 cfs, which would require a minimum
8,000 square feet of screen. A conventional V-screen for the water intake would minimize the
length of the screen. The V-screen would terminate in an approximately 36-inch fish bypass
pipe that would flow over the dam and into the downstream river area. As with the V-screen for
the J.C. Boyle Development, the V-screen would be fabricated off-site and installation would
require dewatering and isolation to provide a dry or partially isolated work area.

Tailrace Barrier

The power generation turbines for Copco 2 are several miles downstream from the dam with a
large tailrace area that flows back into the Klamath River. The water flowing out through this
tailrace has the potential to attract fish to a false pathway. Prescriptions require a tailrace barrier
unless studies prove otherwise (DOI and NOAA Fisheries Service 2007); Alternative 4 includes
a tailrace barrier because the orientation and nature of the tailrace area indicate that a barrier
would likely be necessary. The Fish Passage at Four Dams Alternative includes extending the
bank line of the Klamath River and installing a cutoff screen to prevent fish from straying into
the tailrace area (see Figure 2-27).

Klamath Riverke’eper

Figure 2-27. Modifications at the tailrace of the Copco 2 Powerplant

would extend the bank and install a tailrace barrier screen (red dots)
(Source: Klamath Riverkeeper)

2-80 — September 2011



Chapter 2 — Proposed Action and Description of the Alternatives

Iron Gate Dam Fish Passage Facilities
The Iron Gate Development has difficult site access because of steep canyon terrain. It would
require construction of temporary roads for site access and a tower crane or aerial tramway to

move construction materials.

Upstream Fish Passage

The Fish Passage at Four Dams Alternative would include installation of a fish ladder on the left
side of Iron Gate Dam near the existing penstock pipe, as shown in Figure 2-28. The fish ladder
would have two entrances with entrance pools at the downstream end of the fish ladder. An
AWS would feed water into the fish ladder at two locations to help with attraction flows and
water temperatures. Multiple openings would be necessary where the fish ladder connects to the
reservoir to allow for water level fluctuation. Construction would require installation of the cast-
in place concrete ladder and isolation of the area where the ladder connects to the reservoir.
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Figure 2-28. Conceptual fish passage facilities layout for Iron Gate Dam showing
fish ladder, water intake screen, and spillway transition modifications
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Downstream Fish Passage — Water Intake

The existing power generation water intake structure at Iron Gate Dam is on the left side of the
embankment dam. The water intake design flow is 1,735 cfs and would require a minimum fish
screen of 4,340 square feet based on an approach velocity of 0.4 ft/s. A conventional V-screen
would be the best option for screening the water intake to address the substantial size of the
screen. The V-screen would terminate in a 36 inch diameter fish bypass pipe (approximately
40 cfs) that would run from the water intake to a fish bypass facility for identification of
downstream migrating juveniles and then continue downstream to the river below the dam. The
V-screen would be stainless steel and the fish return pipe would be standard steel with concrete
and steel support structures along the length of the pipe. As with the V-screen for the J.C. Boyle
facility, the V-screen would be fabricated off-site and installation would require dewatering and
isolation to provide a dry or partially isolated work area.

Downstream Fish Passage — Spillway

The Iron Gate spillway is an unregulated, free overflow from the reservoir area. Likely
modifications to the spillway would include building a smoother transition at the downstream
end using cast-in-place concrete to form an ogee-type drop structure that would connect the
downstream river levels to the free flowing spill conditions. This modification would reduce fish
mortality on the rock outcrop below the spillway. In addition, the Hydropower Licensee would
use concrete to fill the area just upstream of the free outfall at the downstream end of the
spillway to make a consistent hydraulic transition and reduce potential harm during downstream
passage of primarily juvenile fish.

2.4.5.2 Schedule

The schedule would likely follow the schedule prescribed in the FERC relicensing process. The
prescriptions include a schedule for implementation and recommend that downstream facilities
be installed prior to upstream passage facilities (DOl and NOAA Fisheries 2007). Table 2-26
shows the schedule for construction of the fish passage facilities at each dam, based on these
constraints.

Table 2-26. Timetable for Fish Passage Improvements at each Dam
from Date of FERC License Renewal

Upstream Fish Spillway Tailrace Screens &
Dam Passage Modifications Barrier Bypass
J.C. Boyle 4 years 4 years 4 years 4 years
Copco 1 6 years 6 years N/A 6 years
Copco 2 6 years 6 years 8 years 6 years
Iron Gate 5 years 5 years N/A 5 years

Key:
N/A: Not Applicable
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2.4.5.3 Workforce

Table 2-27 shows the estimated workforce necessary for construction at each facility. Each
facility would also have 5 to 10 on-site construction administrative personnel (e.g., inspectors,
field engineers) for the duration of the project.

Table 2-27. Estimated Average Construction Workforce for Fish Passage at Four Dams

Facility Estimated Construction Duration
Workforce

J.C. Boyle 10 to 20 people 4-6 months

Copco 1 15 to 25 people 9 months

Copco 2 10 to 20 people 4-6 months

Iron Gate 15 to 30 people 12 months

2.4.5.4 Environmental Measures

The Fish Passage at Four Dams Alternative would incorporate standard measures to reduce
environmental effects. These measures would be the same as those included in the Proposed
Action (see Section 2.4.3).

2.4.5.5 Trap and Haul around Keno Impoundment — Programmatic Measure

NOAA Fisheries Service prescriptions include a measure to trap and haul fall-run Chinook
salmon upstream and downstream around Keno Impoundment. The prescriptions call for
seasonal trap and haul operations from June 15 to November 15 when water quality conditions
are not suitable for fish (dissolved oxygen concentration less than 20 mg/l or temperature above
20 degrees Celsius) (DOI and NOAA Fisheries Service 2007). Upstream operations would
include construction of a collection and handling facility downstream of Keno Dam; these fish
would be released upstream of Link River Dam. Downstream operations would include
construction of a collection and handling facility at Link River Dam that would also collect fish
from the East Side and West Side canals. These fish would be released downstream from Keno
Dam. The exact details of the collection facilities, haul routes, or necessary road improvements
are not yet defined; therefore, this measure is analyzed in this EIS/EIR at a programmatic level.

2.4.6 Alternative 5: Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1
and Iron Gate

The Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate Alternative
consists of the full removal of Iron Gate and Copco 1 facilities and installation of upstream and
downstream fish passage facilities at both the J.C. Boyle and Copco 2 Dams. On Copco 2 and
J.C. Boyle Dams, ladders would be less complex to construct and provide volitional fish passage
because of dam height and reservoir length. Iron Gate and Copco 1 Dams also provide less
power; therefore, removal would have less effect on power generation. Removing Iron Gate and
Copco 1 Reservoirs, the two largest impoundments in the Hydroelectric Reach, would also
address water quality problems driven by reservoir size, such as increased water temperature,
low dissolved oxygen, and toxic algal blooms in the summer and fall.
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In order to meet current criteria for volitional fish passage, J.C. Boyle and Copco 2 Dams would
require new upstream and downstream fish passage facilities. The fish passage facilities at J.C.
Boyle and Copco 2 Dams would be the same as in the Fish Passage at Four Dams Alternative;
Section 2.4.1 describes these facilities in detail. Similar to the Fish Passage at Four Dams
Alternative, the Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate
Alternative would incorporate most of the prescriptions from the FERC relicensing process
related to fish passage at J.C. Boyle and Copco 2 Dams (see Attachment B of Appendix A for a
list of prescriptions). Alternative 5 would not incorporate the prescriptions related to peaking
power at J.C. Boyle and recreation releases. In Alternative 5, Copco 2 Dam would be the only
dam remaining downstream from J.C. Boyle Dam. Copco 2 Reservoir is very small, and does
not have adequate capacity to reregulate flows associated with peaking operations so that they
are suitable for fish downstream. Therefore, Alternative 5 would not include peaking operations
or recreation releases on any days at J.C. Boyle Dam.

Alternative 5 flows would be driven by releases from J.C. Boyle Dam because of the lack of
downstream reregulation. The prescriptions would require 40 percent of J.C. Boyle releases to
enter the Bypass Reach; therefore, these flows would be greater than the No Action/No Project
Alternative. Flows at the Iron Gate Gauge would be generally similar to the No Action/No
Project Alternative to maintain suitable flows for fish, although they may experience small
variations because Iron Gate and Copco 1 Dams would not be in place to control flow patterns.

Removal of Iron Gate and Copco 1 Dams would be the same as in the Proposed Action; Section
2.4.3 describes the removal plans in more detail. Inflows to Upper Klamath Lake, and outflows
from Copco 2 Dam and fish ladder and the Copco 2 Powerhouse are assumed to be nearly the
same under the Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate
Alternative as described above for the No Action/No Project Alternative.

A Hydropower Licensee would implement this alternative and would be responsible for its long
term operation and maintenance. The Hydropower Licensee would need to re-enter the FERC
process to implement this alternative. Implementation of the KBRA is not included in the Fish
Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate Alternative. The Fish
Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate Alternative would not satisfy
the KHSA,; consequently, the KBRA would not be implemented (although ongoing restoration
activities in the No Action/No Project Alternative may continue). For the purposes of this
analysis, alternatives that would not result in full implementation of the KHSA do not include the
KBRA as a connected action to the alternative. Additionally, the transfer Keno Dam to DOI
would not move forward as a connected action.

2.4.6.1 Schedule

This alternative would follow a schedule similar to that of the Proposed Action, because two of
the dams are being removed and fish passage would be necessary as soon as possible after dam
removal. Similar to Alternative 4, downstream fishways at each site would be completed before
upstream fishways. Figure 2-29 shows the schedule for construction of the fish passage facilities
at two dams and for removal of the remaining two dams, based on these constraints.
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Figure 2-29. Anticipated schedule for Fish Passage at J.C. Boyle and Copco 2 Dams with
Removal of Copco 1 and Iron Gate Dams

J.C. Boyle Dam and Powerhouse Fish Passage
Install V-screen intake

Install fish ladder

Install tailrace barrier

Copco 1 Dam and Powerhouse

Modify water intake structure

Reservoir drawdown / sediment release

Remove dam and powerhouse

Copco 2 Dam and Powerhouse Fish Passage

Install V-screen intake
Install fish ladder
Install tailrace barrier

Iron Gate Dam and Powerhouse

Modify water intake structure and tunnel, prepare for drawdown
Reservoir drawdown / sediment release
Remove dam and powerhouse

2.4.6.2 Workforce

Table 2-28 shows the estimated workforce necessary for each facility under this alternative. In
addition to the average construction workforce, there would be 5 to 10 on-site construction
management staff (e.g., inspectors, field engineers) at each site for the duration of the project.
The deconstruction efforts at Copco 1 and Iron Gate Dams would constitute the bulk of the
efforts in this alternative.

Table 2-28. Estimated Construction Workforce for Full Removal of Iron Gate and Copco 1
Dams with Fish Passage at Copco 2 and J.C. Boyle Dams

Estimated
- Average . Estimated Peak .
Facility Construction Duration Workforce Peak Period
Workforce
J.C. Boyle 10 to 15 people 4 to 6 months 15-20 Jul 2020-Sep 2020
Copco 1 30 to 35 people 12 months 50-55 Nov 2019-Apr 2020
Copco 2 10 to 15 people 4 to 6 months 15-20 Jul 2020-Sep 2020
Iron Gate 35 to 40 people 18 months 75-80 Jun 2020-Sep 2020

2.4.6.3 Environmental Measures

The Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate Alternative would
incorporate standard measures to reduce environmental effects. These measures would be the
same as those included in the Proposed Action (see Section 2.4.3).

2.4.6.4 Recreation Facilities

Recreation facilities near J.C. Boyle Reservoir would stay intact, and the Copco 2 area does not
have any developed recreation facilities. Recreation facilities at Iron Gate and Copco 1 (see
Table 2-29) would be removed.
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Table 2-29. Recreation Facility Changes under the Fish Passage at J.C. Boyle and Copco
2, Remove Copco 1 and Iron Gate Alternative

Site Name

Existing Facilities

Facilities Following Dam Removal

Sites at Copco 1 Reservoir (California)

Mallard Cove

Day-use picnic area and
boat launch

All facilities would be removed.

regraded, seeded, and planted

Parking area would be

Copco Cove

Picnic area and boat launch

All facilities would be removed.
regraded, seeded, and planted

Parking area would be

Sites at Iron Gate Reservoir (California)

Fall Creek Trail

Day-use area and trail

This site would remain, there would be no improvements

or changes

Jenny Creek

Day-use area and
campground

This site would remain, there would be no improvements

or changes

Wanaka Springs

Day-use area, campground,
boat launch

All facilities would be removed.
regraded, seeded, and planted

Parking area would be

Camp Creek

Day-use area, campground,
boat launch

All facilities would be removed.
regraded, seeded, and planted

Parking area would be

Juniper Point

Primitive campground and
boat dock

All facilities would be removed.
regraded, seeded, and planted

Parking area would be

Mirror Cove

Campground and boat
launch

All facilities would be removed.
regraded, seeded, and planted

Parking area would be

Overlook Point

Day-use area

All facilities would be removed.
regraded, seeded, and planted

Parking area would be

Long Guich

Picnic area and boat launch

All facilities would be removed.
regraded, seeded, and planted

Parking area would be

Dutch Creek

Day-use area

All facilities would be removed.
regraded, seeded, and planted

Parking area would be

Iron Gate Fish Hatchery
Public Use Area

Day-use area and boat
launch

This site would remain, there would be no improvements

or changes

Source: O'Meara 2010

2.4.6.5 Trap and Haul around Keno Impoundment — Programmatic Measure

The Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron Gate Alternative would
include trap and haul measures to move fish around Keno Impoundment when water quality is
not suitable for fish. The measures would be the same as those described in the Fish Passage at
Four Dams Alternative (see Section 2.4.5). The exact details of the collection facilities, haul
routes, or necessary road improvements are not yet defined; therefore, this measure is analyzed
in this EIS/EIR at a programmatic level.

2.5 Preferred Alternative

The DOI has not identified a Preferred Alternative. After receiving public comment on this
Draft EIS/EIR and further consultation with cooperating agencies and other stakeholders, the
DOI will either adopt one of the existing alternatives (potentially modified) or a new alternative
as its Preferred Alternative. The Preferred Alternative or new alternative may be a combination
of existing alternatives or an alternative within the spectrum of alternatives already analyzed.
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Chapter 3
Affected Environment/Environmental
Consequences

3.1 Introduction

This chapter describes, for each resource area, the affected environment or environmental
setting for the region of the Klamath Basin potentially affected by the dam removal and
connected actions, should they be implemented. This chapter presents the analyses of the
impacts that would result from the No Action/No Project Alternative or implementation
of the Proposed Action and alternatives described in Chapter 2. This chapter also presents
mitigation measures to reduce or eliminate the impacts. The sections of this chapter, by
resource area, are as follows:

3.2 Water Quality 3.14 Land Use, Agricultural and Forest
3.3 Aguatic Resources Resources
3.4  Algae 3.15 Socioeconomics
3.5 Terrestrial Resources 3.16 Environmental Justice
3.6  Flood Hydrology 3.17 Population and Housing
3.7 Groundwater 3.18 Public Health and Safety, Utilities
3.8 Water Supply/Water Rights and Public Services, Solid Waste,
3.9 Air Quality Powe:r )
3.10 Greenhouse Gases/Global Climate 3.19 Scenic Quality
Change 3.20 Recreation
3.11 Geology, Soils, and Geologic 3.21 Toxic/Hazardous Materials
Hazards 3.22 Traffic and Transportation
3.12 Tribal Trust 3.23 Noise and Vibration

3.13 Cultural and Historical Resources

Paleontological resources, which may appear in an Environmental Impact Statement
(EIS) or an Environmental Impact Report (EIR) for other projects, were not considered in
detail in this Klamath Facilities Removal EIS/EIR, with the exception of their potential
presence in a diatomite bed near Copco Reservoir, because the Lead Agencies
determined that the volcanic nature of the local geology at the dam sites precluded the
presence of these resources in the project area. The potential for project related effects on
paleontological resources at this diatomite deposit are described in Section 3.11,
Geology, Soils, and Geologic Hazards.

3.1-1 — September 2011



Klamath Facilities Removal EIS/EIR
Public Draft

3.1.1 Format of the Environmental Analysis

3.1.1.1 Area of Analysis

This document defines and describes an area of analysis for each resource area. In some
cases, the area of analysis consists only of facility deconstruction/construction areas, or
nearby areas that would be affected directly by the effects of deconstruction/construction,
such as for the analysis of noise impacts. More often, the area of analysis includes the
entire Klamath Basin. The area of analyses for water supply/water rights and for land
use, agricultural and forest resources, for example, includes the entire Klamath Basin
because implementation of the Klamath Hydroelectric Settlement Agreement (KHSA)
and Klamath Basin Restoration Agreement (KBRA) could affect these resources not only
at the project sites, but also in areas upstream and downstream of them. In a few cases,
the area of analysis is even more geographically broad, such as for socioeconomics.

3.1.1.2 Regulatory Framework

Each resource area is evaluated within the existing framework of federal, state, and local
laws, regulations, policies, and plans. For each resource area, the sub-sections of this
chapter briefly list the laws and regulations that are relevant and applicable to the affected
environment, area of analysis, and analysis of impacts. Chapter 6 of this EIS/EIR
provides further discussion on how laws, regulations, policies, and plans would be
addressed through implementation of the Proposed Action or alternatives.

3.1.1.3 Wild and Scenic River Act Component Analysis
The analysis of potential effects on Wild and Scenic River components is presented in
Section 3.20, Recreation. The specific subsection and page numbers of this analysis are:

Scenic Quality - Section 3.20.4.3, pages 3.20-47 and 59
Recreation - Section 3.20.4.3, pages 3.20-50 and 59
Fisheries - Section 3.20.4.3, pages 3.20-52 and 59
Wildlife - Section 3.20.4.3, pages 3.20-55 and 59

3.1.1.4 Coastal Zone Management Act Consistency Determination

The Coastal Zone Management Act (CZMA) requires any applicant seeking a Federal
License or permit that could affect land or water uses or resources of the California
coastal zone to perform a Federal Consistency Determination for the proposed project.
The determination provides a certification that the proposed action will be conducted in a
manner that to the maximum extent possible is consistent with the policies of the
California Coastal Management Program as outlined in the California Coastal Act (CCA)
of 1976. The analysis of the consistency between the policies of the California Coastal
Act and the Proposed Action is discussed in the following section:

e Discussion of CCA Section 30231 - Section 3.3.4.3 page 134
e Discussion of CCA Section 30236 - Section 3.3.4.3 page 135
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The focused analysis in Section 3.3.4.3 considers at specific CCA policies; however, this
information supplements the more comprehensive analysis of the near-shore impacts in
Section 3.2, Water Quality and Section 3.3, Aquatic Resources.

3.1.1.5 Basis of Comparison for the Affected Environment/Environmental Setting
The analysis of impacts requires a basis for comparison of conditions during project
construction and post-project. The National Environmental Policy Act (NEPA) basis of
comparison is the No Action Alternative. Under the California Environmental Quality
Act (CEQA), the basis of comparison is conditions at the time of the Notice of
Preparation. As discussed in Chapter 2, the No Action Alternative is similar to
conditions at the time of the Notice of Preparation; therefore, the basis of comparison for
NEPA and CEQA are generally the same for this document. The impact analysis for
each resource considered both the NEPA and CEQA basis of comparison together and, in
cases Where these baselines differ, further discussion is provided.

3.1.1.6 Environmental Consequences/Environmental Impacts

The methods used to evaluate impacts are described for each resource area. In general,
the Lead Agencies identified the impacts that would result from implementation of each
of the alternatives within the context of the environmental baseline and regulatory
framework. The Lead Agencies used a variety of data sources, models, design
documents, interviews, and various other types of research and analysis to predict the
impacts. The Lead Agencies then determined the magnitude or significance of the
impacts based on significance criteria, where required.

Significance Criteria

For each resource area, this chapter presents specific significance criteria that the Lead
Agencies used to assess the significance level of the impacts under CEQA. Pursuant to
NEPA, significance is used to determine whether an EIS or some other level of
documentation is required, and once the decision to prepare an EIS is made, the
magnitude of the impact is evaluated and no further judgment of significance is required.
Therefore, any determinations of significance are for CEQA purposes only.

Impact Discussion

The impacts of each alternative are discussed in Chapter 3 by resource area and
alternative. Each resource area section is structured so that an italicized impact statement
introduces potential changes that could occur from implementation of each alternative. A
discussion of how the resource area would be affected by the impact then follows this
initial statement. The impact discussion is concluded with a bold significance
determination that indicates if there is no impact to a resource area or if the impact to a
resource area is beneficial, less than significant, or significant.

Mitigation Measures

For those impacts that would be significant, the Lead Agencies identified feasible
mitigation measures, if they exist, to reduce the level of the impact. The discussion of
mitigation measures presented in this chapter includes an assessment of which, if any,
significant impacts would remain after mitigation. Chapter 5, Other Required
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Disclosures, describes any irreversible and irretrievable commitments of resources that
the Lead Agencies identified as part of this analysis.

Although existing adverse conditions associated with the No Action/No Project
Alternative identified in this chapter would continue, it is not necessary or appropriate to
formulate a mitigation measure and ascribe mitigation responsibility for these impacts.
In accordance with the intent and requirements of CEQA (Guidelines Section 15126.6),
delineating the nature and significance of impacts associated with the No Action/No
Project Alternative serves to provide a basis for comparing the impacts of approving the
proposed project with the impacts of not approving the proposed project. In particular,
the evaluation of alternatives, including the “no project” alternative, serves to determine
whether the significant impacts of the alternatives can be avoided or substantially
lessened. The analysis presented for the No Action/No Project Alternative in this chapter
has determined that the existing adverse conditions would continue for reasons not
attributable to the Proposed Action or alternatives; this provides information to be
considered by decision-makers in evaluating the impacts that are attributable to the
Proposed Action.

Scope of the KBRA Evaluation

This EIS/EIR provides a project-level analysis of the KHSA and alternatives®, but it
evaluates the KBRA on a programmatic level. While the general goals of the KBRA
actions and programs are known, the specific actions that would occur are not yet
defined, and additional environmental analyses according to NEPA, CEQA, and other
permits and authorizations would be required as necessary once the KBRA activities are
defined at a project-level. The Lead Agencies considered the goals, programs, and plans
as described in KBRA Appendix C-3 (summarized in this EIS/EIR in Chapter 2) in the
impact analyses to determine their anticipated direct, indirect, and cumulative effects on
each resource. Additionally, each section contains an analysis of the potential combined
effects of KBRA actions and facility removal actions in the KHSA. These combined
effects are described as a part of the programmatic significance determination on the
specific KBRA actions. The KBRA programs described at a sufficient level of detail to
support the programmatic analysis completed in this EIS/EIR are outlined in Table 3.1-1:

'with the exceptions of the East and West Side Facility Decommissioning, a component of the Proposed
Action and Alternative 3, and the trap and haul program included in Alternatives 4 and 5 which are both
analyzed at the programmatic level.
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Table 3.1-1 KBRA Plans and Programs Analyzed

KBRA Program

Sections Analyzed

Phase 1 Fisheries
Restoration Plan

3.2 Water Quiality, 3.3 Aquatic Resources, 3.4 Algae, 3.5 Terrestrial
Resources, 3.6 Flood Hydrology, 3.9 Air Quality, 3.10 Global Climate
Change/Greenhouse Gases, 3.11 Geology and Soils, 3.13 Cultural and
Historic Resources, 3.15 Socioeconomics, 3.16 Environmental Justice,
3.17 Population and Housing, 3.18 Utilities and Public Services, Solid
Waste, Power, 3.19 Scenic Quality, 3.20 Recreation, 3.21 Toxic and
Hazardous Materials, 3.22 Traffic and Transportation, 3.23 Noise and
Vibration

Phase 2 Fisheries
Restoration Plan

3.2 Water Quiality, 3.3 Aquatic Resources, 3.4 Algae, 3.5 Terrestrial
Resources, 3.6 Flood Hydrology, 3.9 Air Quality, 3.10 Global Climate
Change/Greenhouse Gases, 3.11 Geology and Soils, 3.13 Cultural and
Historic Resources, 3.15 Socioeconomics, 3.16 Environmental Justice,
3.17 Population and Housing, 3.18 Utilities and Public Services, Solid
Waste, Power, 3.19 Scenic Quality, 3.20 Recreation, 3.21 Toxic and
Hazardous Materials, 3.22 Traffic and Transportation, 3.23 Noise and
Vibration

Fisheries Monitoring Plan

3.3 Aguatic Resources, 3.15 Socioeconomics

Fisheries Reintroduction
and Management Plan

3.2 Water Quality, 3.3 Aquatic Resources, 3.5 Terrestrial Resources, 3.8
Water Rights/Water Supply, 3.9 Air Quality, 3.10 Global Climate
Change/Greenhouse Gases, 3.13 Cultural and Historic Resources, 3.14
Land Use, Agricultural and Forest Resources, 3.15 Socioeconomics, 3.16
Environmental Justice, 3.19 Scenic Quality, 3.20 Recreation, 3.21 Toxic
and Hazardous Materials, 3.22 Traffic and Transportation, 3.23 Noise and
Vibration

Wood River Wetland
Restoration

3.2 Water Quiality, 3.4 Algae, 3.5 Terrestrial Resources, 3.6 Flood
Hydrology, 3.8 Water Rights/Water Supply, 3.9 Air Quality, 3.10 Global
Climate Change/Greenhouse Gases, 3.13 Cultural and Historic Resources,
3.15 Socioeconomics, 3.17 Population and Housing, 3.18 Utilities and
Public Services, Solid Waste, Power, 3.19 Scenic Quality, 3.20 Recreation,
3.22 Traffic and Transportation, 3.23 Noise and Vibration

Water Diversion
Limitations

3.2 Water Quality, 3.3 Aquatic Resources, 3.6 Flood Hydrology, 3.7
Groundwater, 3.8 Water Rights/Water Supply, 3.14 Land Use, Agricultural
and Forest Resources, 3.15 Socioeconomics, 3.19 Scenic Quality, 3.20
Recreation

On-Project Plan

3.3 Aquatic Resources, 3.5 Terrestrial Resources, 3.6 Flood Hydrology, 3.7
Groundwater, 3.8 Water Rights/Water Supply, 3.9 Air Quality, 3.10 Global
Climate Change/Greenhouse Gases, 3.13 Cultural and Historic Resources,
3.15 Socioeconomics, 3.17 Population and Housing, 3.18 Utilities and
Public Services, Solid Waste, Power, 3.19 Scenic Quality, 3.20 Recreation,
3.21 Toxic and Hazardous Materials, 3.22 Traffic and Transportation, 3.23
Noise and Vibration

Future Storage
Opportunities

3.6 Flood Hydrology, 3.8 Water Rights/Water Supply, 3.15 Socioeconomics

Water Use Retirement
Program

3.2 Water Quality, 3.3 Aquatic Resources, 3.4 Algae, 3.5 Terrestrial
Resources, 3.6 Flood Hydrology, 3.7 Groundwater, 3.8 Water Rights/Water
Supply, 3.9 Air Quality, 3.10 Global Climate Change/Greenhouse Gases,
3.13 Cultural and Historic Resources, 3.14 Land Use, Agricultural and
Forest Resources, 3.15 Socioeconomics, 3.17 Population and Housing,
3.18 Utilities and Public Services, Solid Waste, Power, 3.19 Scenic Quality,
3.20 Recreation, 3.21 Toxic and Hazardous Materials, 3.22 Traffic and
Transportation, 3.23 Noise and Vibration
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Table 3.1-1 KBRA Plans and Programs Analyzed

KBRA Program

Sections Analyzed

Power for Water

3.14 Land Use, Agricultural and Forest Resources, 3.15 Socioeconomics,

Management 3.18 Utilities and Public Services, Solid Waste, Power
Off-Project Water 3.8 Water Rights/Water Supply, 3.15 Socioeconomics
Settlement

Off-Project Water Reliance
Program

3.8 Water Rights/Water Supply, 3.15 Socioeconomics, 3.16 Environmental
Justice

Emergency Response
Plan

3.6 Flood Hydrology, 3.7 Groundwater, 3.8 Water Rights/Water Supply,
3.15 Socioeconomics, 3.18 Utilities and Public Services, Solid Waste,
Power

Climate Change
Assessment and Adaptive
Management

3.6 Flood Hydrology, 3.8 Water Rights/Water Supply, 3.20 Recreation, 3.15
Socioeconomics

Interim Flow and Lake
Level Program

3.2 Water Quality, 3.4 Algae, 3.5 Terrestrial Resources, 3.6 Flood
Hydrology, 3.7 Groundwater, 3.8 Water Rights/Water Supply, 3.15
Socioeconomics, 3.16 Environmental Justice, 3.19 Scenic Quality, 3.20
Recreation

Fish Entrainment
Reduction

3.3 Aquatic Resources, 3.9 Air Quality, 3.10 Global Climate
Change/Greenhouse Gases, 3.13 Cultural and Historic Resources, 3.15
Socioeconomics, 3.17 Population and Housing, 3.18 Utilities and Public
Services, Solid Waste, Power, 3.19 Scenic Quality, 3.21 Toxic and
Hazardous Materials, 3.22 Traffic and Transportation, 3.23 Noise and
Vibration

Upper Klamath Lake and
Keno Nutrient Reduction

3.2 Water Quality, 3.3 Aquatic Resources, 3.4 Algae, 3.15 Socioeconomics

Tribal Fisheries and
Conservation Management
Program

3.12 Tribal Trust, 3.15 Socioeconomics, 3.16 Environmental Justice

Tribal Programs Economic
Revitalization

3.15 Socioeconomics, 3.16 Environmental Justice

Klamath River Tribes
Interim Fishing Site

3.3 Aquatic Resources, 3.12 Tribal Trust, 3.13 Cultural and Historic
Resources, 3.15 Socioeconomics, 3.17 Population and Housing, 3.19
Scenic Quality, 3.22 Traffic and Transportation

Mazama Forest Project

3.5 Terrestrial Resources, 3.12 Tribal Trust, 3.13 Cultural and Historic
Resources, 3.14 Land Use, Agricultural and Forest Resources, 3.15
Socioeconomics

Klamath County Economic
Development Plan

3.15 Socioeconomics, 3.16 Environmental Justice

California Water Bond
Legislation

3.15 Socioeconomics, 3.16 Environmental Justice

3.1-6 — September 2011




Chapter 3 — Affected Environment/Environmental Consequences
3.2 Water Quality

3.2 Water Quality

This section describes the effects of the Proposed Action and alternatives on water
temperature, suspended sediments, nutrients (total phosphorus [TP], total nitrogen [TN],
ortho-phosphorus, nitrate, and ammonium), dissolved oxygen, pH, algal toxins and
chlorophyll-a, and inorganic and organic contaminants within the area of analysis.
Effects of the Proposed Action and alternatives on the algal community (phytoplankton,
aquatic macrophytes, riverine phytoplankton and periphyton) in the area of analysis are
discussed in Section 3.4, Algae. Algal toxins are a water quality concern that affect
designated beneficial uses of water, so this section also includes a brief analysis of
project effects on algal toxins as related to beneficial uses. Similarly, water quality
parameters relevant to the analysis of fish disease and parasitism (e.g., water temperature,
nutrient availability) are included here as part of the Proposed Action effects analysis; the
full analysis of fish disease and parasitism is in Section 3.3, Aquatic Resources.

3.2.1 Area of Analysis

The area of analysis for water quality includes the Upper and Lower Klamath Basins (see
Figure 3.2-1), which for the purposes of the Klamath Facilities Removal Environmental
Impact Statement/Environmental Impact Report (EIS/EIR) are organized into the
following analysis segments:

Upper Klamath Basin

Wood, Williamson, and Sprague Rivers

Upper Klamath Lake

Link River Dam to Klamath River upstream of J.C. Boyle Reservoir
Hydroelectric Reach (J.C. Boyle Reservoir to Iron Gate Reservoir)

Lower Klamath Basin

Iron Gate Dam to Salmon River
Salmon River to Klamath Estuary
Klamath Estuary

Marine nearshore

Table 3.2-1 lists the river mile (RM) locations of the above reaches and of features
relevant to the water quality area of analysis.
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Table 3.2-1. Location of Klamath Basin Features Relevant to the Water Quality

Area of Analysis

Feature

River Mile*

Upper Klamath Basin

Wood River 282.3+
Williamson, and Sprague rivers 272.3+

Upper Klamath Lake/Agency Lake 254.3 t0 282.3
Link River Dam 253.7

Keno Impoundment (including Lake Ewauna)

233.0 to 253 (Lake Ewauna =247 to 253)

Keno Impoundment at Miller Island

246

Klamath Straits Drain (at Pumping Plant F) 240.5
J.C. Boyle Reservoir 224.7 t0 228.3
Oregon-California state line 208.5

Copco 1 Reservoir

198.6 to 203.1

Copco 2 Reservoir

198.3 t0 198.6

Iron Gate Reservoir

190.1 to 196.9

Lower Klamath Basin

Klamath River confluence with Shasta River 176.7
Klamath River confluence with Scott River 143.0
Seiad Valley 129.4
Klamath River confluence with Salmon River 66.0
Hoopa Valley Tribe =45 to 46
Weitchpec 43.5
Klamath River confluence with Trinity River 42.5
Klamath River at Turwar 5.8
Klamath Estuary 0to =2

Notes:

! River Mile (RM) refers to distance upstream from the mouth of the Klamath River.
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Figure 3.2-1. Water Quality Area of Analysis
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3.2.2 Regulatory Framework

Multiple federal, state, and tribal programs and planning documents are applicable to the
regulation and protection of water quality in the area of analysis, including but not
limited to the following:

Clean Water Act (Title 33 U.S.C. 81313 [1972])

Safe Drinking Water Act (Title 42 U.S.C. Chapter 6A 8§300f-j [1973 as amended])
Oregon Administrative Rules for Water Pollution Control (OAR 340-041)

North Coast Region Basin Plan (as required by Sections 13240-13247 of Porter-
Cologne Water Quality Act)

Hoopa Valley Tribe Water Quality Control Plan

Coastal Zone Management Act

California Ocean Plan (C.W.C. §13170.2)

3.2.2.1 Designated Beneficial Uses of Water

Beneficial uses of water are designated by the Oregon Department of Environmental
Quality (ODEQ), the State and Regional Water Quality Control Boards, and the Hoopa
Valley Tribe. Other tribal water quality programs, including the development and
adoption of beneficial uses, are underway by the Karuk Tribe, the Resighini Rancheria,
and the Yurok Tribe. These tribes have not yet completed processes for United States
Environmental Protection Agency (USEPA) approved delegation under the Clean Water
Act (CWA) (North Coast Regional Water Quality Control Board [NCRWQCB] 2010a).
Approved beneficial uses within the area of analysis are presented below (Table 3.2-2).

Table 3.2-2. Designated Beneficial Uses of Water in the Area of Analysis

Upper Klamath Lake and
Tributaries and Klamath
River in Oregon (Oregon
Department of
Environmental Quality
[ODEQ] OAR 340-41-0180)

Klamath River in California
(North Coast Regional
Water Quality Control

Board 2006a)

Hoopa Valley Tribe
Beneficial Uses
(Hoopa Valley Tribe
Environmental Protection
Agency [HVTEPA] 2008)

Ocean Plan Beneficial
Uses

(State Water Resources

Control Board [SWRCB]
2001)

Aesthetics and Cultural

Aesthetic Quality N/A Wild and Scenic (W&S) N/A
N/A Native American Culture Ceremonial and Cultural N/A
(CUL) Water Use (CUL)**
Agricultural Water Supply
Irrigation Agricultural Supply (AGR) Agricultural Supply (AGR)* N/A

Livestock Watering

Comm

ercial

Fishing

Commercial and Sport
Fishing (COMM)

N/A

Commercial and Sport
Fishing (COMM)
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Table 3.2-2. Designated Beneficial Uses of Water in the Area of Analysis

3.2 Water Quality

Upper Klamath Lake and
Tributaries and Klamath
River in Oregon (Oregon
Department of
Environmental Quality
[ODEQ] OAR 340-41-0180)

Klamath River in California
(North Coast Regional
Water Quality Control

Board 2006a)

Hoopa Valley Tribe
Beneficial Uses
(Hoopa Valley Tribe
Environmental Protection
Agency [HVTEPA] 2008)

Ocean Plan Beneficial
Uses

(State Water Resources

Control Board [SWRCB]
2001)

N/A Shellfish Harvesting (SHELL) | N/A Shellfish Harvesting
(SHELL)
N/A Aquaculture (AQUA) N/A N/A
Fish & Wildlife
Fish & Aquatic Life® Warm Freshwater Habitat N/A N/A
(WARM)
Cold Freshwater Habitat Cold Freshwater Habitat N/A

(COLD)

(COLD)

Migration of Aquatic
Organisms (MIGR)

Migration of Aquatic
Organisms (MIGR)

Migration of Aquatic
Organisms (MIGR)

Spawning, Reproduction,
and/or Early Development
(SPWN)

Spawning, Reproduction,
and/or Early Development
(SPWN)

Fish Spawning (SPAWN)

N/A

Estuarine Habitat (EST)

N/A

N/A

N/A

Marine Habitat (MAR)

N/A

Marine Habitat (MAR)

Wildlife & Hunting

Wildlife Habitat (WILD)

Wildlife Habitat and
Endangered Species (WILD)

N/A

N/A N/A N/A Preservation and
Enhancement of Designated
Areas of Special Biological
Significance (BIOL)

N/A Rare, Threatened, or Preservation of Threatened Rare and Endangered

Endangered Species (RARE)

and Endangered Species
(T&E)

Species (RARE)

Potable Water Supply

Public Domestic Water Municipal and Domestic Municipal and Domestic N/A
Supply Supply (MUN) Supply (MUN)*
Private Domestic Water
Supply
Industrial Water Supply

Industrial Water Supply

Industrial Service Supply
(IND)

Industrial Service Supply
(IND)

Industrial Process Supply
(PROC)

Industrial Process Supply
(PROC)

Industrial Water Supply
(IND)

Hydro Power’ Hydropower Generation N/A N/A
(POW)
Navigation
Commercial Navigation & Navigation (NAV) N/A Navigation (NAV)

Transportation®
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Table 3.2-2. Designated Beneficial Uses of Water in the Area of Analysis

Upper Klamath Lake and
Tributaries and Klamath
River in Oregon (Oregon
Department of
Environmental Quality

Klamath River in California
(North Coast Regional
Water Quality Control

Board 2006a)

Hoopa Valley Tribe
Beneficial Uses
(Hoopa Valley Tribe
Environmental Protection
Agency [HVTEPA] 2008)

Ocean Plan Beneficial
Uses

(State Water Resources

Control Board [SWRCB]
2001)

[ODEQ] OAR 340-41-0180)

Replacement/Recharge

N/A Groundwater Recharge Groundwater Recharge N/A
(GWR) (GWR)
N/A Freshwater Replenishment N/A N/A
(FRSH)
Recreation

Water Contact Recreation
(REC-1), including Aesthetic
Enjoyment

Water Contact Recreation
(REC-1)

Water Contact Recreation
(REC-1)

Water Contact Recreation

Boating Non-contact Water Non-contact Water Non-contact Water
Recreation (REC-2) Recreation (REC-2) Recreation (REC-2),
including Aesthetic
Enjoyment
Notes:

! See also Recreation REC-2 designation including “aesthetic enjoyment.”

2 Designated basin-specific beneficial uses for the Klamath Basin (OAR 340-041-0180) include specific fish uses to be protected (i.e., bull trout
spawning and juvenile rearing, core cold-water habitat, redband trout, and cool water species [no salmonid use]) and are depicted in Oregon
DEQ 2004.

% Applicable for mainstem Klamath River from Upper Klamath Lake to Keno Dam (RM 255 to 232.5) (Oregon DEQ 340-041-0180)

Key:

OAR: Oregon Administrative Rules

N/A: Not applicable

* = Proposed Beneficial Use

** = Historical Beneficial Use

3.2.2.2 Water Quality Standards

3.2.2.2.1 Freshwater

Water quality standards for fresh surface waters have been established by ODEQ),
NCRWQCB, and the Hoopa Valley Tribe to protect the designated beneficial uses listed
in Table 3.2-2.

Oregon administrative ruling ORS 468B.025(1) states “...no person shall: (a) Cause
pollution of any waters of the state or place or cause to be placed any wastes in a location
where such wastes are likely to escape or be carried into the waters of the state by any
means; and, (b) Discharge any wastes into the waters of the state if the discharge reduces
the quality of such waters below the water quality standards established by rule for such
waters by the Environmental Quality Commission.”

The California Porter-Cologne Act defines water quality using chemical, physical,
biological, bacteriological, radiological, and other properties and characteristics of water
that affect its use. It further defines water quality objectives as the limits or levels of
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water quality constituents or characteristics that are established for the reasonable
protection of beneficial uses of water or the prevention of nuisance within a specific area.

Water quality objectives adopted by the Hoopa Valley Tribe establish water quality
objectives for those portions of the Trinity and Klamath rivers under the jurisdiction of
the tribe. The Yurok and Karuk Tribes have also adopted water quality objectives, as has
the Resighini Rancheria; however, the associated water quality plans have not yet been
approved by USEPA (NCRWQCB 2010a, see also discussion regarding tribal beneficial
uses in Section 3.2.2.1). Surface-water quality objectives relevant to the Proposed Action

and alternatives are listed in Table 3.2-3 through 3.2-7.

Table 3.2-3. Oregon Surface-Water Quality Objectives Relevant to the Proposed
Action and Alternatives.

Parameter

Criteria/Description®

Biocriteria
OAR 340-041-0011

Waters of the State must be of sufficient quality to support aquatic species
without detrimental changes in the resident biological communities.

Dissolved Oxygen
OAR 340-041-0016

Sufficient concentrations of dissolved oxygen are necessary to support aquatic
life.

Coldwater aquatic life
8.0 mg/L minimum

Cool water aquatic life
6.5 mg/L minimum

Warm water aquatic life
5.5 mg/L minimum

Spawning
11.0 mg/L minimum

Spawning
8.0 mg/L minimum intergravel

Nuisance Algae Growth
OAR 340-041-0019

Algal growth which impairs the recognized beneficial uses of the water body is
not allowed.

For natural lakes that do not thermally stratify, reservoirs, rivers and estuaries,
average chlorophyll-a concentrations at or above 0.015 mg/l identify water
bodies where phytoplankton may impair the recognized beneficial uses.

pH
OAR 340-041-0021 &
OAR 340-041-0185

pH values may not fall outside the range of 6.5-9.0. When greater than 25
percent of ambient measurements taken between June and September are
greater than pH 8.7, and as resources are available according to priorities set by
the Department, the Department will determine whether the values higher than
8.7 are anthropogenic or natural in origin.

Waters impounded by dams existing on January 1, 1996, which have pHs that
exceed the criteria are not in violation of the standard, if the Department
determines that the exceedance would not occur without the impoundment and
that all practicable measures have been taken to bring the pH in the impounded
waters into compliance with the criteria.

Temperature
OAR 340-041-0028 &
OAR 340-041-0185

Water temperature must support all life stages of temperature-sensitive aquatic
communities.

Natural Conditions Criteria. Where the department determines that the natural
thermal potential of all or a portion of a water body exceeds the biologically-
based criteria, the natural thermal potential temperatures supersede the
biologically-based criteria, and are deemed to be the applicable temperature
criteria for that water body.
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Table 3.2-3. Oregon Surface-Water Quality Objectives Relevant to the Proposed
Action and Alternatives.

Parameter

Criteria/Description®

From June 1 to September 30, no NPDES point source that discharges to the
portion of the Klamath River designated for cool water species may cause the
temperature of the water body to increase more than 0.3°C (0.5°F) above the
natural background after mixing with 25% of the stream flow. Natural
background for the Klamath River means the temperature of the Klamath River
at the outflow from Upper Klamath Lake plus any natural warming or cooling that
occurs downstream. This criterion supersedes OAR 340-041-0028(9)(a) during
the specified time period for NPDES permitted point sources.

Salmon/steelhead spawning
13°C (55.4 F)

Core coldwater habitat
16°C (60.8 F)

Salmon/trout rearing
18°C (64.4 F)

Redband trout habitat
20°C (68 F)

Bull trout spawning and juvenile rearing
12°C (53.6 F)

Turbidity
OAR 340-041-0036

Numeric criterion generally prohibits turbidity increases which exceed 10-percent
above background.

Dredging, Construction or other Legitimate Activities: Permit or certification
authorized under terms of CWA Section 401 or 404 (Permits and Licenses,
Federal Water Pollution Control Act) or OAR 141-085-0100 et seq. (Removal and
Fill Permits, Division of State Lands), with limitations and conditions governing
the activity set forth in the permit or certificate.

Toxic material
OAR 340-041-0033

Toxic substances may not be introduced above natural background levels in
waters of the state in amounts, concentrations, or combinations that may be
harmful, may chemically change to harmful forms in the environment, or may
accumulate in sediments or bioaccumulate in aquatic life or wildlife to levels that
adversely affect public health, safety, or welfare or aquatic life, wildlife, or other
designated beneficial uses) Levels of toxic substances may not exceed the
criteria listed in Table 20 [from the OAR] and the new Table 40 2

Source: Oregon DEQ (OAR 340-041).
! Relevant beneficial uses are shown in bold and all caps. If no beneficial use is specified, the objective or criteria applies

to all beneficial uses.

2 0n June 16, 2011, Oregon DEQ revised human health criteria for toxic pollutants using a fish consumption rate of 175
grams per day, which is based on tribal consumption rates for tribes that live in Oregon. The new criteria will be
applicable for purposes of the Clean Water Act following approval by USEPA. This section also applies to the revised
iron, manganese, and arsenic criteria the commission adopted in December 2010 and April 2011, respectively.
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Table 3.2-4. California Surface-Water Quality Objectives

Parameter Description1

Suspended Waters shall not contain suspended material in concentrations that cause nuisance or

Material adversely affect beneficial uses.

Settleable Waters shall not contain substances in concentrations that result in deposition of material

Material that causes nuisance or adversely affect beneficial uses.

Sediment The suspended sediment load and suspended sediment discharge rate of surface waters
shall not be altered in such a manner as to cause nuisance or adversely affect beneficial
uses.

Turbidity Turbidity shall not be increased more than 20% above naturally occurring background
levels. Allowable zones of dilution within which higher percentages can be tolerated may
be defined for specific discharges upon the issuance of discharge permits or waiver
thereof.

Temperature COLD, WARM (for nontidal waters) The natural receiving water temperature of intrastate
waters shall not be altered unless it can be demonstrated to the satisfaction of the
NCRWQCB that such alteration in temperature does not adversely affect beneficial uses.
The temperature of any cold or warm freshwater habitat shall not be increased by more
than 2.8°C (5°F) above natural receiving water temperature.

Dissolved WARM, MAR, SAL, COLD, SPWN Klamath River Mainstem Specific Water Quality

Oxygen Objectives based on natural receiving water temperatures (see Table 3.2-5 for minimum

DO concentrations in mg/L)

e From Oregon-California state line (RM 208.5) to the Scott River (RM 143), 90%
saturation October 1-March 31 and 85% saturation April 1-September 30.

e From Scott River (RM 143) to Hoopa Valley Tribe boundary (=RM 45), 90%
saturation year round.

e From Hoopa Valley Tribe boundary to Turwar (RM 5.8), 85% saturation June 1-
August 31 and 90% saturation September 1-May 31.

e For upper and middle Klamath River Estuary (RM 0-2), 80% saturation August 1-
August 31, 85% saturation September 1-October 31 and June 1-July 31, and 90%
saturation November 1-May 31.

e« EST For lower Klamath River Estuary (RM 0), DO content shall not be depressed to
levels adversely affecting beneficial uses as a result of controllable water quality
factors.

Biostimulatory

Waters shall not contain biostimulatory substances in concentrations that promote aquatic

Substances growths to the extent that such growths cause nuisance or adversely affect beneficial
uses.
Nitrate — N MUN 45 mg/L as NO3*

Nitrate + Nitrite

MUN 10 mg/L as N ®

pH

The pH shall not be depressed below 6.5 units nor raised above 8.5 units

COLD, WARM Changes in normal ambient pH levels shall not exceed 0.2 units within the
range specified above.

For the Klamath River upstream of Iron Gate Dam, including Iron Gate & Copco
reservoirs, and the Klamath River downstream of Iron Gate Dam pH shall not be
depressed below 7 units nor raised above 8.5 units.

Toxicity

All waters shall be maintained free of toxic substances in concentrations that are toxic to,
or that produce detrimental physiological responses in human, plant, animal, or aquatic
life.
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Table 3.2-4. California Surface-Water Quality Objectives

Parameter

Description*

Pesticides

No individual pesticide or combination of pesticides shall be present in concentrations that
adversely affect beneficial uses. There shall be no bioaccumulation of pesticide
concentrations found in bottom sediments or aquatic life. Waters designated for use as
domestic or municipal supply shall not contain concentrations of pesticides in excess of
the limiting concentrations set forth in California Code of Regulations, Title 22, Division 4,
Chapter 15, Article 4, Section 64444.5 (Table 5), and listed in Table 3-2 of the Basin Plan.

Chemical
Constituents

Waters designated for use as domestic or municipal supply (MUN) shall not contain
concentrations of chemical constituents in excess of the limits specified in California Code
of Regulations, Title 22, Chapter 15, Division 4, Article 4, Section 64435 (Tables 2 and 3),
and Section 64444.5 (Table 5), and listed in Table 3-2 of the Basin Plan.

Waters designated for use as agricultural supply (AGR) shall not contain concentrations
of chemical constituents in amounts which adversely affect such beneficial use.

Source: NCRWQCB 2010a unless otherwise noted.

! Relevant beneficial uses are shown in bold and all caps. If no beneficial use is specified, the objective or criteria applies
to all beneficial uses.

2 Maximum contaminant level for domestic or municipal supply.

¥ Maximum contaminant level (shall not be exceeded in water supplied to the public) as specified in Table 64431-A
(Inorganic Chemicals) of Section 64431, Title 22 of the California Code of Regulations (CCR), as of April 23, 2007.
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Table 3.2-5. Minimum DO Concentrations Based on Percent Saturation Criteria' (NCRWQCB 2010a).

DO Concentrations (mg/L) | Jan | Feb | March | April | May | June | July | August | Sept | Oct Nov Dec
Stateline to Scott River — 90% October 1 through March 31 and 85% April 1 through September 30
Stateline 10.4 9.6 8.5 7.6 7.0 6.3 6.3 6.4 6.9 7.8 9.5 10.6
Downstream Copco Dam 10.4 9.6 8.5 7.6 6.9 6.3 6.3 6.4 6.9 7.8 9.5 10.6
Downstream Iron Gate Dam 10.8 9.9 8.8 7.8 7.1 6.5 6.5 6.5 7.1 8.1 9.7 10.9
Upstream Shasta River 10.8 10.0 8.9 7.9 7.1 6.6 6.4 6.4 7.1 7.9 9.6 10.8
Downstream Shasta River 10.8 10.1 9.0 7.9 7.2 6.7 6.5 6.5 7.2 8.0 9.7 10.9
Upstream Scott River 10.9 10.2 9.1 8.1 7.2 6.7 6.4 6.5 7.1 7.9 9.8 10.9
Scott River to Hoopa — 90% all year
Downstream Scott River 10.8 10.2 9.3 8.7 7.9 7.3 6.9 6.9 7.6 8.0 9.8 10.9
Seiad Valley 10.9 10.2 9.3 8.8 7.8 7.2 6.9 6.9 7.5 7.9 9.9 10.9
Upstream Indian Creek 11.0 10.3 9.4 8.9 8.0 7.3 7.0 7.0 7.5 7.9 9.9 10.8
Downstream Indian Creek 11.0 10.3 9.5 9.0 8.1 7.4 7.0 7.0 7.6 8.0 9.9 10.8
Upstream Salmon River 11.2 10.6 9.8 9.3 8.4 7.5 7.2 7.2 7.7 8.2 10.0 11.0
Downstream Salmon River 11.1 10.6 9.9 9.4 8.5 7.6 7.2 7.2 7.7 8.2 10.0 10.9
Hoopa to Turwar — 90% September 1 through May 31 and 85% June 1 through August 31
Hoopa 11.0 10.6 10.0 9.5 8.5 7.2 7.0 6.9 7.8 8.3 10.1 11.0
Upstream Trinity River 11.0 10.6 10.0 9.5 8.5 7.2 7.0 6.9 7.8 8.3 10.0 11.0
Downstream Trinity River 10.9 10.6 9.9 9.5 8.6 7.4 7.1 7.0 7.9 8.4 10.0 10.9
Youngsbar 10.9 10.6 9.9 9.5 8.7 7.4 7.1 7.0 7.9 8.4 10.0 10.9
Turwar 10.9 10.5 9.9 9.5 8.6 7.2 6.9 6.8 7.6 8.1 9.8 10.8
Upper and Middle Estuary — 90% November 1 through May 31, 85% September 1 through October 31 and June 1 through July 31, 80% August 1 through August 31
Upper Estuary 10.9 10.6 10.1 9.5 8.6 7.3 7.1 6.7 7.6 8.0 10.0 10.7
Middle Estuary 10.9 10.6 10.1 9.6 8.6 7.3 7.2 6.8 7.8 8.2 10.1 10.8

Lower Estuary — Narrative Objective

' The “Alternative 3” analysis conducted by the NCRWQCB (2010a) to arrive at the DO concentrations listed in this table is not the same as the Alternative 3 referred to in the Klamath Facilities
Removal EIS/EIR. Estimates of site-specific natural temperatures inherent to the DO percent saturation estimates are derived from the T1BSR run of the Klamath TMDL model (NCRWQB 2010a).
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Table 3.2-6. Hoopa Valley Tribe Surface-Water Quality Objectives

Parameter

Criteria/Description®

Ammonia (NH3,
as mg/L N)

COLD

Because ammonia toxicity to fish is influenced by pH, waters
designated for the purpose of protection of threatened and
endangered fish species in cold freshwater habitat shall meet
conditions for ammonia based on maximum one-hour (acute) and 30-
day average (chronic) concentrations linked to pH by a formula
(HVTEPA 2008).

Periphyton

150 mg chlorophyll-a /m?

Dissolved oxygen®

COLD
8.0 mg/L minimum

SPWN
11.0 mg/L minimum

SPWN
8.0 mg/L minimum in inter-gravel water

Total Nitrogen (TN)**

0.2 mg/L

Total Phosphorous (TP)

0.035 mg/L

pH

The pH in the Klamath River shall be between 7.0 and 8.5 at all times

Microcystis aeruginosa
cell density

MUN, REC-1
<5,000 cells/mL for drinking water
<40,000 cells/mL for recreational water

Microcystin toxin

MUN, REC-1

Concentration <1pg/L total microcystins for drinking water

<8 ug/L total microcystins for recreational water
Total potentially toxigenic MUN, REC-1
cyanobacteria species ° <100,000 cells/mL for recreational water
Cyanobacterial scums MUN, REC-1

There shall be no presence of cyanobacterial scums
Nitrate MUN

10 mg/L

Source: HVTEPA (2008)

! Relevant beneficial uses are shown in bold and all caps. If no beneficial use is specified, the objective or criteria

applies to all beneficial uses.

2 HVTEPA (2008) includes a natural conditions clause stating “If dissolved oxygen standards are not achievable due to
natural conditions, then the COLD and SPAWN standard shall instead be dissolved oxygen concentrations equivalent
to 90% saturation under natural receiving water temperatures.” USEPA has approved the Hoopa Valley Tribe
definition of natural conditions; the provision that site-specific criteria can be set equal to natural background and the
procedure for defining natural background have not been finalized as of June 2011.

¥ HVTEPA (2008) includes a natural conditions clause stating “If total nitrogen and total phosphorus standards are not
achievable due to natural conditions, then the standards shall instead be the natural conditions for total nitrogen and
total phosphorus.” USEPA has approved the Hoopa definition of natural conditions; the provision that site-specific
criteria can be set equal to natural background and the procedure for defining natural background have not been

finalized as of June 2011.

* 30-day mean of at least two sample per 30-day period.
® Includes: Anabaena, Microcystis, Planktothrix, Nostoc, Coelosphaerium, Anabaenopsis, Aphanizomenon,

Gloeotrichia, and Oscillatoria.
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Narrative and numeric water quality objectives to support designated beneficial uses
under the Ocean Plan are listed below in Table 3.2-7.

Table 3.2-7. California Marine Water Quality Objectives Relevant to the Proposed

Action and Alternatives.

Water Quality
Objective’

Description

Physical Characteristics | o

Floating particulates and grease and oil shall not be visible.

The discharge of waste shall not cause aesthetically undesirable discoloration
of the ocean surface.

Natural light shall not be significantly reduced at any point outside the initial
dilution zone as the result of the discharge of waste.

The rate of deposition of inert solids and the characteristics of inert solids in
ocean sediments shall not be changed such that benthic communities are
degraded.

Chemical °
Characteristics

The dissolved oxygen concentration shall not at any time be depressed more
than 10% from that which occurs naturally, as the result of the discharge of
oxygen demanding waste materials.

The pH shall not be changed at any time more than 0.2 units from that which
occurs naturally.

The dissolved sulfide concentration of waters in and near sediments shall not
be significantly increased above that present under natural conditions.

The concentration of substances set forth in Chapter Il, Table B (SWRCB
2001), in marine sediments shall not be increased to levels which would
degrade indigenous biota. The concentration of organic materials in marine
sediments shall not be increased to levels that would degrade marine life.

Nutrient materials shall not cause objectionable aquatic growths or degrade
indigenous biota.

Numerical Water Quality Objectives for discharges are listed in California State
Water Resources Control Board (SWRCB) (2001), including objectives for the
protection of marine aquatic life (i.e., metals, inorganics, organics, chronic and
acute toxicity, pesticides and PCBs, radioactivity) and objectives for the
protection of human health (noncarcinogenic and carcinogenic compounds).

Source: SWRCB (2001) unless otherwise noted.
' WQOs for bacterial characteristics and elevated temperature (thermal) wastes are not included, as these water quality

parameters are not anticipated to

be affected by the Project.

3.2.2.3 Water Quality Impairments
Section 303(d) of the CWA requires states to identify water bodies that do not meet water
quality objectives and are not supporting their designated beneficial uses. These water

bodies are considered to

be impaired with respect to water quality. ODEQ and

NCRWQCB have both included the Klamath Basin and specifically, the Klamath and
Lost Rivers on their CWA Section 303(d) lists of water bodies with water quality
impairments (see Table 3.2-8).
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Table 3.2-8. Water Quality Impaired Water Bodies within the Area of Analysis

§ 5 E § (%] 5] ;F =
g |8 898 | E = 2|8
Water Body Name = ol & | 528 | & £ g | 8
P |E 028 | 5 £ 5 | &
= 3 £ 3 z < = =
2 |0 < 3 o
= S
Oregon*
Sprague River and tributaries x® X X
Williamson River and tributaries X
Upper Klamath Lake and Agency Lake X X X
Upper Klamath River (Keno Dam to Link River XS | xSPetwee) xsPstw 1 xs
Dam, including Keno Impoundment and Lake
Ewauna)
Upper Klamath River Oregon-California state XoPs W XSt (@)
line to Keno Dam (including J.C. Boyle @
Reservoir)®
California
Middle Klamath River Oregon-California state X X X X
line to Iron Gate Dam (including Copco Lake
Reservoir [1 and 2] and Iron Gate Reservoir)
Middle Klamath River Iron Gate Dam to Scott X X X X
River Reach®
Shasta River X X
Scott River X X
Salmon River X
Middle and Lower Klamath River Scott Riverto | X X X X
Trinity River Reach®
Lower Klamath River-Trinity River to Mouth X X X X

Notes:

! Oregon lists specific reaches of the Klamath River by river mile and includes specific seasons, in some cases (Kirk et al.

2010).

? Listed for dissolved oxygen only (non-spawning) (Kirk et al. 2010).

3 Oregon defines particular river miles for their listings.

* Non-spawning (Kirk et al. 2010).

®Selected minor tributaries to the Middle and Lower Klamath River that are impaired for sediment and sedimentation
include Beaver Creek, Cow Creek, Deer Creek, Hungry Creek, and West Fork Beaver Creek (USEPA 2010a).

® Minor tributaries to the Middle and Lower Klamath River that are impaired for sediment and sedimentation include
China Creek, Fort Goff Creek, Grider Creek, Portuguese Creek, Thompson Creek, and Walker Creek (USEPA

2010a).
Key:
Sp= Listed for spring season
S= Listed for summer season
F= Listed for fall season

= Listed for winter season
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3.2.2.4 Total Maximum Daily Loads

For water quality impaired water bodies (i.e., 303[d]-listed water bodies), Total
Maximum Daily Loads (TMDLSs) must be developed by the state with jurisdiction over
the water body to protect and restore beneficial uses of water. TMDLs (1) estimate the
water body’s capacity to assimilate pollutants without exceeding water quality standards;
and, (2) set limits on the amount of pollutants that can be added to a water body while
still protecting identified beneficial uses. ODEQ and the NCRWQCB cooperated on the
development of TMDLs for the impaired water bodies of the Klamath Basin (see Table
3.2-8). Table 3.2-9 lists the status of TMDLs in the Klamath Basin. Table 3.2-9 is
followed by a brief narrative summary of TMDLs for each water body to provide relevant
context for TMDL-related discussions in Section 3.2.4.3, Effects Determinations.
Additional information regarding the Oregon TMDLSs can be found on ODEQ’s website
(http://www.deq.state.or.us/WQ/TMDLs/klamath.htm) and for the California TMDLSs on
the North Coast Regional Water Quality Control Board website (http://www.swrcb.ca.
gov/northcoast/water_issues/programs/tmdls/index.shtml).

Table 3.2-9. Status of TMDLSs in the Klamath Basin

Water Body Pollutant/Stressor Agency Original Listing TMDL
Date Completion
Date’
Oregon
Upper Klamath Temperature, dissolved ODEQ 1998 2002
Lake Drainage oxygen, and pH
Upper Klamath and | Temperature, dissolved ODEQ 1998 2011
Lost Rivers oxygen, pH, ammonia
toxicity, and chlorophyll-a
California
Lower Lost River® pH and nutrients USEPA 1992 2008
Klamath River Temperature, organic NCRWQCB 1996, 1998, 2010
enrichment/low dissolved 2006, and 2008
oxygen, nutrient, and
microcystin
Shasta River Temperature and NCRWQCB 1998 and 2008 2007
dissolved oxygen
Scott River Temperature and NCRWQCB 1992, 1996, and 2006
sediment 1998
Salmon River Temperature NCRWQCB 1996 2005
Trinity Sediment USEPA 1994 and 2006 2001
South Fork Trinity Sediment USEPA 1994 and 2002 1998

Notes:
! The TMDL completion date is the year the USEPA approved or is expected to approve the TMDL.

% The Upper Lost River upstream of the Oregon border, Clear Lake Reservoir, and tributaries are listed for water
temperature and nutrients. In 2004, North Coast Regional Board staff completed an analysis of beneficial uses and
water quality conditions in the Upper Lost River watershed and concluded that the listing is not warranted.

Key:

TMDL: Total Maximum Daily Load

ODEQ: Oregon Department of Environmental Quality

USEPA: U.S. Environmental Protection Agency

NCRWQCB: North Coast Regional Water Quality Control Board
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3.2.2.4.1 Upper Klamath Lake Drainage TMDLSs

The Upper Klamath Lake TMDLs cover temperature, dissolved oxygen, and pH. The
geographic extent of the Upper Klamath Lake TMDLs includes the northern portion of
the Upper Klamath Basin, which comprises three sub-basins (i.e., Upper Klamath Lake,
Williamson River, and Sprague River). TMDL targets were developed for (1) TP loading
as the primary method of improving pH and dissolved oxygen conditions in Upper
Klamath and Agency Lakes; (2) heat loads for anthropogenic and background nonpoint
sources throughout the basin; (3) dissolved oxygen in the Sprague River (USEPA 1987);
and, (4) pH in the Sprague River. Specific implementation actions, including designated
Best Management Practices (BMPs), are under development by the designated
management agencies (DMAs) (ODEQ 2002).

3.2.2.4.2 Upper Klamath River and Lost River TMDLs

The Upper Klamath River and Lost River TMDLs cover temperature, dissolved oxygen,
pH, ammonia toxicity, and cholorophyll-a. ODEQ approved the Upper Klamath and
Lost River subbasins TMDLs in December 2010 and USEPA is expected to approve
these TMDLs in 2011 (S. Kirk, pers. comm., 9 March 2011). The TMDLSs cover the
southern portion of the Upper Klamath Basin including (1) the Klamath River from
Upper Klamath Lake to the Oregon-California state line and (2) impounded and riverine
sections of the Lost River from the state line downstream of the Malone Dam to the state
line upstream of Tule Lake, and the Klamath Straits Drain from the state line to the
confluence with the Klamath River. The TMDLs require reductions in phosphorus,
nitrogen, and biochemical oxygen demand (BOD) loading from both point sources and
nonpoint sources in the Upper Klamath River, as well as augmentation of dissolved
oxygen in the impoundments. There are no permitted point sources of elevated water
temperatures for these TMDLs. The heat load allocation for nonpoint sources is
equivalent to 0.2°C (0.4 F) above applicable criteria. Once the TMDLs are final, specific
implementation actions, including designated BMPs, will be developed by the DMAs
(Kirk et al. 2010).

3.2.2.4.3 Lower Lost River TMDLs

The Lower Lost River TMDLs cover pH and nutrients. The geographic extent of the
Lower Lost River TMDLs in California includes the Lost River from the Oregon-
California state line near Anderson-Rose Dam to the Klamath Straits Drain at the
Oregon-California state line, including the Tule Lake and Lower Klamath National
Wildlife Refuge areas. Water from the Lower Lost River can be diverted into the
Klamath River via the Lost River Diversion Dam and the Klamath Straits Drain (after
passing through Tule Lake, the P Canal system, and, in some cases, the Lower Klamath
National Wildlife Refuge). The TMDLs were designed to ensure that California’s
numeric dissolved oxygen water quality standard would be attained in the Lower Lost
River. Implementation measures focus on water quality effects from Reclamation’s
Klamath Project, the U.S. Fish and Wildlife Service (USFWS) Klamath Refuges, and the
Tulelake Wastewater Treatment Plant (USEPA 2008).
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3.2.2.4.4 Klamath River TMDLs

The Klamath River TMDLs cover temperature, organic enrichment/low dissolved
oxygen, nutrient, and microcystin. The geographic extent of the California Klamath
River TMDL analyses includes the river from state line to the Pacific Ocean. The
TMDLs do not specifically address existing sedimentation/siltation impairments in the
Klamath River from the Trinity River to the Pacific Ocean; currently, sediment TMDLs
for the Trinity and South Fork Trinity Rivers address these impairments. Additionally,
the Action Plans do not cover tribal lands. The TMDLs assign three load allocations to
the Klamath Hydroelectric Project (KHP) in California (NCRWQCB 2010a):

e Create a compliance lens in Copco and Iron Gate Reservoirs, such that water
temperature and dissolved oxygen conditions are suitable for cold water fish
during the critical summer period.

e Annual TP and TN loading reduction (TP=22,367 lbs and TN=120,577 Ibs) to
offset the reduced nutrient assimilative capacity in the reservoirs (as compared to
a free-flowing river condition) that is associated with nuisance blooms of green
algae and cyanobacteria in the reservoirs. TMDL targets are established for
chlorophyll-a, Microcystis aeruginosa cell density, and microcystin.

e Daily average (and daily maximum) increase in water temperatures relative to
inflow temperatures for reservoir tailrace waters (0.1°C [0.18°F] for Iron Gate and
0.5°C [0.9°F] for Copco 1 and 2).

The first two load allocations include a provision for the use of reservoir management
measures to achieve the TMDL targets. Numerous implementation actions are described
in NCRWQCB (2010b).

3.2.2.4.5 Shasta River TMDLs

The Shasta River TMDLs for temperature and dissolved oxygen cover the Shasta River, a
tributary to the mainstem Klamath River, located in the central portion of the Lower
Klamath Basin. The TMDL extends from the headwaters to the confluence with the
Klamath River, and includes tributaries to the Shasta River and Lake Shastina.
Implementation actions build upon ongoing watershed restoration and enhancement work
(e.g., increasing riparian vegetation to decrease water temperature and improve bank
stability; controlling tailwater discharges to prevent the release of elevated temperature
and nutrient enriched waters; promoting efficient water use to increase dedicated cold
water flow; addressing proximal land use activities that contribute to low dissolved
oxygen and high water temperatures in the watershed, such as timber harvest and road
building) (NCRWQCB 2006b, 2007).

3.2.2.4.6_Scott River TMDLs

The Scott River TMDL for temperature and sediment covers the Scott River, a tributary
to the mainstem Klamath River, located in the central portion of the Lower Klamath
Basin. The TMDL extends from the headwaters of the Scott River to its confluence with
the mainstem Klamath River. Implementation of the Scott River TMDL is expected to
achieve water quality standards for water temperature and sediment within 40 years of
plan approval. Implementation actions include the following (NCRWQCB 2007):
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e Controlling road-caused sediment;

Reviewing dredge mining effects;

Promoting the preservation of riparian vegetation and regulating its suppression
and/or removal,

Implementing water conservation practices;

Studying groundwater uses and effects;

Ensuring flood control and bank stabilization activities

Minimizing vegetation removal/suppression and sediment delivery;

Regulating discharges related to timber harvest; and,

Minimizing the effect of grazing.

3.2.2.4.7 Salmon River TMDL

The Salmon River TMDL for temperature covers the Salmon River, a tributary to the
mainstem Klamath River located in the southern portion of the Lower Klamath Basin.
The Salmon River TMDL target for water temperature applies throughout the Salmon
River watershed and is necessary to achieve the Basin Plan water quality objective for
temperature. The Basin Plan criterion requires no alteration of temperature without
demonstrations that an increase will not adversely affect beneficial uses nor may the
temperature of any cold water be increased by more than 5°F above natural receiving
temperature (NCRWQCB 2005).

3.2.2.4.8 Trinity River TMDL

The Trinity River TMDL for sediment covers the portions of the mainstem Trinity River
watershed governed by California water quality standards (i.e., not lands under tribal
jurisdiction) in the southern portion of the Lower Klamath Basin, to the confluence of the
Trinity and Klamath rivers; the TMDL does not apply to the South Fork Trinity River.
The Trinity River TMDL target for sediment is a set loading capacity of 125 percent of
the background sediment delivery rate (USEPA 2001). Examples of ongoing
implementation actions include, but are not limited to, completing watershed and road
analyses in United States Forest Service (USFS) and Bureau of Land Management
(BLM) lands, watershed restoration, limiting suction dredge operations, comprehensive
aquatic monitoring, improving Timber Harvest Plan (THP)s, and continued road/erosion
control and fuels management.

3.2.2.4.9 South Fork Trinity River TMDL

The South Fork Trinity River TMDL for sediment covers the South Fork Trinity River
from its headwaters in the North Yolla Bolly Mountains in the southern portion of the
Lower Klamath Basin, to the confluence with the Trinity River, and includes Hayfork
Creek and other smaller tributaries. The TMDL for sediment is approximately 737 tons
per square mile per year. Ongoing implementation actions include encouraging
landowner-based sediment reduction plans, specifying requirements for sediment
reduction plans, and providing alternative land management guidelines (USEPA 1998).
Additional actions include developing a monitoring process for the basin.
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3.2.3 Existing Conditions/Affected Environment

3.2.3.1 Overview of Water Quality Processes in the Klamath Basin

Water quality in the Klamath River is affected by the geology and meteorology of the
Klamath Basin, as well as current and historical land- and water-use practices. Cold air
temperatures and precipitation generally occur from November to March (see Section
3.6, Flood Hydrology), corresponding to periods of higher flows and colder water
temperatures. Warmer air temperatures and drier conditions occur from April to October
(see Section 3.6, Flood Hydrology), corresponding to periods of lower flows and warmer
water temperatures. The relatively low relief, volcanic terrain of the upper Klamath
Basin (see Section 3.11, Geology, Soils, and Geologic Hazards) supports large, shallow
natural lakes (Upper Klamath Lake, Agency Lake, Tule Lake, Lower Klamath Lake) and
wetlands, with soils that are naturally high in phosphorus. Human activities in the upper
basin, including wetland draining, agriculture, ranching, logging, and water diversions
have altered seasonal stream flows and water temperatures, increased concentrations of
nutrients (nitrogen and phosphorus) and suspended sediment in watercourses, and
degraded other water quality parameters such as pH and dissolved oxygen concentrations.
The lower Klamath Basin is composed of generally steeper, mountainous terrain (see
Section 3.11, Geology, Soils, and Geologic Hazards), where historical hillslope and
in-channel gold mining and extensive logging have occurred, along with agricultural and
ranching activities that divert water in many of the lower tributary basins. These
activities have altered streamflows, increased concentrations of suspended sediment and
nutrients in watercourses, and increased summer water temperatures.

The presence and operation of the Four Facilities in the Klamath Hydroelectric Reach of
the upper Klamath Basin affect many aspects of water quality in the Klamath River. The
most common effects of hydroelectric projects on water quality result from changes in
the physical structure of the aquatic ecosystem. Dams slow the transport of water
downstream, intercept and retain sediment, organic matter, nutrients, and other
constituents that would otherwise be transported downstream, as well as alter seasonal
water temperatures when compared to free-flowing stream reaches.

¢ River and reservoir water temperatures. The primary effects of hydroelectric
project operations on the natural temperature regime of streams and rivers are
related to alterations in water surface area, depth, and velocity due to water
diversions into or out of the stream corridor, including reservoir impoundments
and conveyance through pipelines or penstocks. These changes influence the
amount of heat entering and leaving water bodies (such as from solar radiation
and nighttime re-radiation), which determines the water temperature. Because
reservoirs are often deep, they can retain their water temperature for weeks or
months, thereby shifting the natural water temperature patterns below reservoirs.
For example, water released from reservoirs in the springtime is typically cooler
than would naturally occur because the reservoir retains some of the cold water it
received in the winter. Similarly, water released from reservoirs in the fall is
typically warmer than would naturally occur because the reservoir still contains
water that was heated during the summer months. Additionally, due to surface
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heating of the reservoir in the late spring and summer, a warmer, less dense water
layer forms on the reservoir surface (the epilimnion), which overlies colder,
denser water (the hypolimnion). This process is called thermal stratification and
often persists for months.

e Reservoir mixing and dissolved oxygen. The water column in most deep
reservoirs has a characteristic thermal and chemical structure that is independent
of the size of the reservoir. With thermal stratification (in summer and fall), the
isolated deeper water is not exposed to the atmosphere and often completely loses
its supply of dissolved oxygen over a period of weeks or months as organic matter
in bottom sediments decays. Releases of this deeper, oxygen-depleted water from
the bottom of the reservoir can cause serious problems for downstream fish and
other aquatic biota. In the fall, thermal stratification typically breaks down as the
surface layer cools and wind mixing of the water column occurs. This process is
called reservoir turnover.

e Algae in reservoirs. Because large reservoirs have long retention times for water
and thermally stratify in the summer months, they often provide ideal conditions
for the growth of suspended algae (phytoplankton) in the epilimnion. Depending
upon available nutrients, extensive phytoplankton blooms can develop in these
reservoirs. Algal photosynthesis during the day releases dissolved oxygen and
consumes carbon dioxide. At night, algal respiration consumes dissolved oxygen
and releases carbon dioxide. This can result in wide swings in dissolved oxygen
and pH, which is stressful to aquatic biota. Under nutrient-rich conditions,
harmful blooms of blue-green algae can occur, producing cyanotoxins (e.g., cyclic
peptide toxins that act on the liver such as microcystin, alkaloid toxins such as
anatoxin-a and saxitoxin that act on the nervous system). Cyanotoxins have been
found to be harmful to a wide range of biota including exposed fish, shellfish,
livestock, and humans. Releases of impounded waters can transport algae and/or
toxins to downstream waters and algal blooms can die abruptly (“crash”),
releasing cyanotoxins into the water column. The subsequent decomposition of
organic matter associated with algal remains can create periods of low dissolved
oxygen in reservoir bottom waters.

e Nutrient cycling in reservoirs and internal loading. Nutrients entering
reservoirs can undergo many changes and be involved in many biochemical
processes. On an annual basis, the majority of nutrients entering a reservoir from
a watershed are eventually discharged downstream, with only a small fraction
being retained in the reservoir bottom sediments. Dissolved nutrients (e.g.,
ortho-phosphorus, nitrate, and ammonium) entering a reservoir can be used
directly by algae when growing conditions are good. Some of these algae
eventually die and settle to the bottom of reservoirs, also contributing nutrients
(and organic matter) to the bottom sediments. Under low oxygen conditions,
nutrients contained within bottom sediments can be re-released to the water
column, creating a source of internal nutrient loading to the reservoir. This is
particularly important for phosphorus and results in highly enriched bottom
waters during periods of reservoir stratification. At turnover, these nutrient rich
waters are mixed throughout the reservoir, can be released downstream, and can
result in a secondary (fall) algae bloom.
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e Sediment deposition in reservoirs. The characteristically slow-moving waters
in reservoirs result in trapping of deposition of fine sediments and organic
particulate matter. Contaminants found in the bottom sediments of reservoirs are
typically transported from the watershed in association with particulate matter.
Trace metals are mostly attached to (inorganic) clays and silts. Organic
contaminants, such as pesticides and dioxin, are attached (adsorbed) to organic
matter.

The following sections summarize general water quality trends by parameter in the
Klamath River, from the upper basin to the lower basin. Additional detail, including data
from multiple agency and tribal monitoring programs throughout the Klamath Basin, is
presented in Appendix C.

3.2.3.2 Water Temperature

Water temperatures in the Klamath Basin vary seasonally and by location. In the Upper
Klamath Basin, water temperatures are typically very warm in summer months as
ambient air temperatures heat surface waters. Water temperatures (measured as 7-day-
average maximum values) in Upper Klamath Lake and much of the reach from Link
River Dam to the Oregon-California state line exceed 20°C (68°F) in June through
August. Both Upper Klamath Lake and the Keno Impoundment undergo periods of
intermittent, weak summertime stratification, but water temperatures in these water
bodies are generally similar throughout the water column and among the warmest in the
Klamath Basin (peak values >25°C [>77°F]). Upper basin locations influenced by
groundwater springs, such as the Wood River and the mainstem Klamath River
downstream of J.C. Boyle Dam, have relatively constant water temperatures year-round
and can be 5-15°C (9-27°F) cooler than other local water bodies during summer months,
depending on the location.

Water temperatures in the Klamath Hydroelectric Reach are influenced by the presence
of the Four Facilities. The relatively shallow depth and short hydraulic residence times in
J.C. Boyle Reservoir do not support thermal stratification (Federal Energy Regulatory
Commission [FERC] 2007; Raymond 2008, 2009, 2010) and this reservoir does not
directly provide a source of cold water to downstream reaches during summer (National
Research Council [NRC] 2003). However, current power-peaking operations at the

J.C. Boyle Powerhouse contribute to the availability of cold water in the river just
downstream of the dam (=RM 221), where cold groundwater springs enter the river.
During daily peaking operations at J.C. Boyle Powerhouse, warm reservoir discharges are
diverted from the bypass reach allowing cold groundwater to dominate flows in the river
(PacifiCorp 2006a). Water temperatures in the bypass reach can decrease by 5-15°C (9-
27°F) when peaking operations are underway (Kirk et al. 2010).

Iron Gate and Copco 1 Reservoirs are the two deepest reservoirs in the Klamath
Hydroelectric Reach. These reservoirs thermally stratify beginning in April/May and the
surface and bottom waters do not mix again until October/November (Raymond 2008,
2009, 2010). The large thermal mass of the stored water in the reservoirs delays the

3.2-21 — September 2011



Klamath Settlement EIS/EIR
Public Draft

natural warming and cooling of riverine water temperatures on a seasonal basis such that
spring water temperatures in the Klamath Hydroelectric Reach are generally cooler than
would be expected under natural conditions, and summer and fall water temperatures are
generally warmer (NCRWQCB 2010a). In the Hydroelectric Reach, maximum weekly
maximum temperatures (MWMTSs), which generally occur in late July, regularly exceed
the range of chronic effects temperature thresholds (13-20°C [55.4-68°F]) for full
salmonid support in California (NCRWQCB 2010a).

The temporal water temperature pattern of the Hydroelectric Reach is repeated in the
Klamath River immediately downstream of Iron Gate Dam, where water released from
the reservoirs is 1-2.5°C (1.8-4.5°F) cooler in the spring and 2—10°C (3.6—18°F) warmer
in the summer and fall as compared to modeled conditions without the dams (PacifiCorp
2004a, Dunsmoor and Huntington 2006, NCRWQCB 2010a). This trend is discussed in
more detail in Section 3.2.4.3.2.1, Lower Klamath Basin. Immediately downstream of
Iron Gate Dam (RM 190.1), water temperatures are also less variable than those
documented farther downstream in the Klamath River (Karuk Tribe of California 2009,
2010).

Farther downstream, the presence of the Four Facilities exerts less influence and water
temperatures are more influenced by the natural heating and cooling regime of ambient
air temperatures and tributary inputs of surface water. Meteorological control of water
temperatures result in increasing temperature with distance downstream of Iron Gate
Dam. For example, daily average temperatures between June and September are
approximately 1-4°C (1.8-7.2°F) higher near Seiad Valley (RM 129.4) than those just
downstream of the dam (Karuk Tribe of California 2009, 2010; see Appendix C for more
detail). By the Salmon River (RM 66), the affects of the dams on water temperature are
not discernable.

Downstream of the Salmon River (RM 66), summer water temperatures begin to decrease
slightly with distance as coastal meteorology (i.e., fog and lower air temperatures)
decrease longitudinal warming (Scheiff and Zedonis 2011) and cool water tributary
inputs increase the overall flow volume in the river. In general, however, the slight
decrease in water temperatures in this reach is not sufficient to support cold water fish
habitat during summer months. Daily maximum summer water temperatures have been
measured at values greater than 26°C (78.8°F) just upstream of the confluence with the
Trinity River (Weitchpec [RM 43.5]), decreasing to 24.5°C (76.1°F) near Turwar Creek
(RM 5.8) (Yurok Tribe Environmental Program [YTEP] 2005, Sinnott 2010). As is the
case further upstream, MWMTs in the Klamath River downstream of Iron Gate Dam to
the Klamath River estuary regularly exceed the range of chronic effects temperature
thresholds (13-20°C [55.4-68°F]) for full salmonid support in California (NCRWQCB
2010a).

Water temperatures in the Klamath River estuary are linked to temperatures and flows

entering the estuary, salinity of the estuary and resulting density stratification, as well as
the timing and duration of the formation of a sand berm across the estuary mouth. When
the estuary mouth is open, denser salt water from the ocean sinks below the lighter fresh
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river water, resulting in a salt wedge that moves up and down the estuary with the daily
tides (Horne and Goldman 1994, Wallace 1998, Hiner 2006). The salt water wedge
results in thermal stratification of the estuary with cooler, high salinity ocean waters
remaining near the estuary bottom, and warmer, low salinity river water near the surface.
Under low-flow summertime conditions, when the mouth can closed, surface water
temperatures in the estuary have been observed at 18—24°C (64.4—75.2°F) and greater
(Wallace 1998, Hiner 2006, Watercourse Engineering, Inc. 2011). Input of cool ocean
water and fog along the coast minimizes extreme water temperatures much of the time
(Scheiff and Zedonis 2011).

3.2.3.3 Suspended Sediments

For the purposes of the Klamath Facilities Removal EIS/EIR, suspended sediment refers
to settleable suspended material in the water column. Bed materials, such as gravels and
larger substrates, are discussed in Section 3.3.3.2, Aquatic Resources — Existing
Conditions/Affected Environment — Physical Habitat Descriptions. Two types of
suspended material are important to water quality in the Klamath Basin and are discussed
below: algal-derived (organic) suspended material and mineral (inorganic) suspended
material. Sources of each type of suspended material differ, as do spatial and temporal
trends for each, within the Upper and Lower Klamath Basins.

Suspended sediments in the tributaries to the Upper Klamath Lake are generally derived
from mineral (inorganic) materials, with peak values associated with winter and spring
high flows. Of the three main tributaries to the Upper Klamath Lake, the Sprague River
has been identified as a primary source of sediment to Upper Klamath Lake. Because
phosphorus is naturally high in Klamath Basin sediments, the Sprague River is also an
important source of this nutrient to the lake (Gearheart et al. 1995, ODEQ 2002, Connelly
and Lyons 2007). Sources of the sediment inputs within the Sprague River drainage
include agriculture, livestock grazing and forestry activities, and road-related erosion
(ODEQ 2002, Connelly and Lyons 2007, Rabe and Calonje 2009).

Between Link River at Klamath Falls (RM 253.1) and the upstream end of J.C. Boyle
Reservoir (RM 224.7), algal-derived (organic) suspended material is the predominant
form of suspended material affecting water quality. Summer and fall algal-derived
(organic) suspended materials decrease with distance downstream, as algae are exported
from Upper Klamath Lake and into Lake Ewauna and the Keno Impoundment, where
they largely settle out of the water column (Sullivan et al. 2009). Data from June through
November during 2000-2005 indicate that the largest relative decrease in mean total
suspended solids (TSS) in the upper Klamath River occurs between Link River Dam and
Keno Dam (see Appendix C for more detail). Suspended materials generally continue to
decrease through the Hydroelectric Reach (PacifiCorp 2004b), where further interception,
decomposition, and retention of algal-derived (organic) suspended materials originating
from Upper Klamath Lake occurs, as well as dilution from the springs downstream of
J.C. Boyle Dam. However, increases in suspended material can occur in Copco 1 and
Iron Gate reservoirs due to in situ summertime algal blooms, which can adversely affect
beneficial uses. In the winter months, suspended material in the Hydroelectric Reach is
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dominated by mineral sediment loads transported during high flow events, which can also
settle out in the KHP reservoirs (see Appendix C for more detail).

Just downstream of Iron Gate Dam (RM 190.1), summer and fall suspended sediment
concentrations become relatively low. Between Iron Gate Dam and Seiad Valley (RM
129.4), suspended materials can increase due to the transport of in-reservoir algal blooms
to downstream reaches of Klamath River, as well as river bed scour and resuspension of
previously settled materials (YTEP 2005, Sinnott 2007, Armstrong and Ward 2008,
Watercourse Engineering, Inc. 2011). Further downstream, near the confluence with the
Scott River (RM 143.0) concentrations of suspended materials tend to decrease with
distance as suspended materials gradually settle out of the water column farther
downstream or are diluted by tributary inputs (see Appendix C for more detail).

Mineral (inorganic) suspended sediments begin to have prominence again in the Klamath
River downstream of Iron Gate Dam, as major tributaries to the mainstem contribute
large amounts of mineral (inorganic) suspended sediments to the river during winter and
spring (Armstrong and Ward 2008). Steeper terrain and land use activities such as timber
harvest and road construction result in high sediment loads during high-flow periods.
Two of the three tributaries that contribute the largest amount of sediment to the Klamath
River are in this reach; the Scott River (RM 143) (607,300 tons per year or 10 percent of
the cumulative average annual delivery from the basin), and the Salmon River (RM 66.0)
(320,600 tons per year or 5.5 percent of the cumulative average annual delivery from the
basin) (Stillwater Sciences 2010). The Trinity River contributes 3,317,300 tons per year
of sediment to the Klamath River or 57 percent of the cumulative average annual delivery
from the basin (Stillwater Sciences 2010) (see Appendix C for more detail).

3.2.3.4 Nutrients

Primary nutrients including nitrogen and phosphorus are affected by the geology of the
surrounding watershed of the Klamath River, upland productivity and land uses, as well
as a number of physical processes affecting aquatic productivity within reservoir and
riverine reaches. Nitrogen arriving in Upper Klamath Lake has been attributed to upland
soil erosion, runoff and irrigation return flows from agriculture, as well as in situ nitrogen
fixation by cyanobacteria (ODEQ 2002). Although the relatively high levels of
phosphorus present in the Upper Klamath Basin’s volcanic rocks and soils have been
identified as a major contributing factor to phosphorus loading to the lake (ODEQ 2002),
land use activities in the Upper Klamath Basin have also been linked to increased nutrient
loading (Kann and Walker 1999, Snyder and Morace 1997; see Appendix C, Section
C.3.1.2 for more detail), subsequent changes in its trophic status, and associated
degradation of water quality. Extensive monitoring and research has been conducted for
development of the Upper Klamath Lake TMDLs (ODEQ 2002) that shows the lake is a
major source of nitrogen and phosphorus loading to the Klamath River (see Appendix C
for additional details).
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Allowing for seasonal reservoir dynamics in the Hydroelectric Reach, nutrient levels in
the Klamath River generally decrease with distance downstream of Upper Klamath Lake
due to particulate trapping in reservoirs, dilution, and uptake along the river channel. Ina
recent study of nutrient dynamics in the Klamath River, May through December nutrients
for 2005-2008 followed a decreasing longitudinal pattern, with the highest
concentrations (approximately 0.1-0.5 mg/L TP and 1-4 mg/L TN) measured in the
Klamath River downstream of Keno Dam (RM 228-233) (Asarian et al. 2010). On an
annual basis, nutrients typically decrease through the Hydroelectric Reach due to the
dilution by the springs downstream of J.C. Boyle Reservoir and settling of particulate
matter and associated nutrients in Copco 1 and Iron Gate reservoirs. On a seasonal basis,
TP, and to a lesser degree, TN can increase in this reach due to the release (export) of
dissolved forms of phosphorus (ortho-phosphorus) and nitrogen (ammonium) from
reservoir sediments during periods of summer and fall hypolimnetic anoxia (see
Appendix C for additional details). The seasonal nutrient releases can occur during
periods of in-reservoir algal growth, or can be transported downstream to the lower
Klamath River where they may stimulate periphyton growth.

Downstream of the Four Facilities, TP values typically range 0.1-0.25 mg/L in the
Klamath River between Iron Gate Dam and Seiad Valley, with the highest values
occurring just downstream of the dam. TN concentrations in the river downstream of
Iron Gate Dam generally range from <0.1 to over 2.0 mg/L and are generally lower than
those in upstream reaches due to reservoir retention and dilution by springs in the
Hydroelectric Reach (Asarian et al. 2009) (see Appendix C for additional details).
Further decreases in TN occur in the mainstem river due to a combination of tributary
dilution and in-river nitrogen removal processes such as denitrification and/or storage
related to biomass uptake (Asarian et al. 2010). Ratios of nitrogen to phosphorus
(TN:TP) measured in the Klamath River downstream of Iron Gate Dam suggest the
potential for nitrogen-limitation of primary productivity with some periods of
co-limitation by both nitrogen and phosphorus. However, concentrations of both
nutrients are high enough that other factors (i.e., light, water velocity, or available
substrate) may be more limiting to primary productivity than nutrients are, particularly in
the vicinity of Iron Gate Dam (FERC 2007, Hoopa Valley Tribe Environmental
Protection Agency [HVTEPA] 2008, Asarian et al. 2010) (see Appendix C for additional
details). This is particularly important with regard to factors controlling periphyton
growth in this portion of the Klamath River (see Section 3.4, Algae).

Downstream of the confluence with the Salmon River, nutrient concentrations continue to
decrease in the Klamath River as compared with those measured farther upstream due to
tributary dilution and nutrient retention. Contemporary data (2005-2008) indicate that
TP concentrations in this reach are generally 0.05-0.1 mg/L with peak values occurring
in September and October. For TN, contemporary data indicate that on a seasonal basis,
this nutrient increases from May through November, with peak concentrations

(<0.5 mg/L) typically observed during September and October. Relative to the higher
concentrations measured near Iron Gate Dam, these lower nutrient concentrations may be
limiting periphyton growth in this portion of the river. Both TP and TN are at or above
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the Hoopa Valley Tribe numeric criterion of 0.2 mg/L TN and 0.035 mg/L TP (see Table
3.2-6).

Nutrient levels in the Klamath Estuary experience inter-annual and seasonal variability.
Measured levels of TP in the estuary are typically below 0.1 mg/L during summer and
fall (June—September) and TN levels are consistently below 0.6 mg/L (June—September)
(Sinnott 2011); however, as with upstream reaches, these levels do not meet the narrative
California Basin Plan water quality objective for biostimulatory substances due to the
promotion of algal growth at levels that cause nuisance effects or adversely affect
beneficial uses (see Table 3.2-4).

3.2.3.5 Dissolved Oxygen

Dissolved oxygen concentrations in the Klamath Basin depend on several factors,
including water temperature (colder water absorbs more oxygen), water depth and
volume, stream velocity (as related to mixing and re-aeration), atmospheric pressure,
salinity, and the activity of organisms that depend upon dissolved oxygen for respiration.
This last factor (respiratory consumption) is strongly influenced by the availability of
nitrogen and phosphorus for supporting algal and aquatic plant growth.

In tributaries to Upper Klamath Lake, limited data indicate that dissolved oxygen varies
from <7—-13 mg/L (Kann 1993, ODEQ 2002). Concentrations in the lake itself exhibit
high seasonal and spatial variability, ranging from less than 4 mg/L to greater than

10 mg/L. High nutrient loading is the primary cause of eutrophication and subsequent
low dissolved oxygen levels in Upper Klamath Lake. Water quality data collected by the
Klamath Tribes contains periods of weeks during the summer months when dissolved
oxygen levels in the lake are continuously below the ODEQ criterion of 5.5 mg/L for
support of warm water aquatic life (Kann et al. 2010). Low (0—4 mg/L) dissolved oxygen
concentrations occur most frequently in August, the period of declining algal blooms in
the lake and warm water temperatures (ODEQ 2002, Walker 2001) (see Appendix C for
additional details).

In the downstream Keno Impoundment (including Lake Ewauna), dissolved oxygen
reaches very low levels (< 1-2 mg/L) during July—October as algae transported from
Upper Klamath Lake settle out of the water and decay. Four facilities discharge treated
wastewater to the Keno Impoundment; however, these facilities contribute a very small
amount (<1.5% of the organic material loading) to the overall oxygen demand in the
Keno Reach. Decomposition of algae transported from Upper Klamath Lake appears to
be the primary driver of low oxygen in the Keno Impoundment (including Lake Ewauna)
(Sullivan et al. 2009, et al. 2011; Kirk et al. 2010).

During summer, the reservoirs of the Four Facilities exhibit varying degrees of dissolved
oxygen super-saturation (i.e., >100% saturation) in surface waters (due to high rates of
internal photosynthesis by algae) and hypolimnetic oxygen depletion in bottom waters
(due to microbial decomposition of dead algae). Although J.C. Boyle Reservoir, a
relatively long, shallow reservoir, does not stratify, large variations in dissolved oxygen
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are observed at its discharge due to conditions in the upstream reach from Link River
Dam through the Keno Impoundment (including Lake Ewauna), and in Upper Klamath
Lake (see Appendix C for more detail). Copco 1 and Iron Gate Reservoirs thermally
stratify beginning in April/May and do not mix again until October/November (FERC
2007). Dissolved oxygen in Iron Gate and Copco 1 surface waters during summer
months is generally at or, in some cases above, saturation while levels in hypolimnetic
waters reach minimum values near 0 mg/L by July (see Appendix C for more detail).

Based upon measurements collected immediately downstream of Iron Gate Dam,
dissolved oxygen concentrations regularly fall below 8 mg/L (the Basin Plan minimum
dissolved oxygen criterion is now based on percent saturation, see Table 3.2-5) (Karuk
Tribe of California 2001, 2002, 2007, 2009). Continuous Sonde data collected at other
Klamath River locations downstream of Iron Gate Dam during summer 2004-2006, show
that roughly 45 to 65 percent of measurements immediately downstream of the dam did
not achieve 8 mg/L. Daily fluctuations of up to 1-2mg/L measured in the Klamath River
downstream of Iron Gate Dam (RM 190.1) have been attributed to daytime algal
photosynthesis and nighttime bacterial respiration (Karuk Tribe of California 2002, 2003;
YTEP 2005; NCRWQCB 2010a). Farther downstream in the mainstem Klamath River,
near Seiad Valley (RM 129.4), dissolved oxygen concentrations increase relative to the
reach immediately downstream of Iron Gate Dam, but continue to exhibit variability,
with mean daily values ranging from approximately 6.5 mg/L to (supersaturated
concentrations of) approximately 10.5 mg/L, from June through November, 2001-2002
and 20062009 (Karuk Tribe of California [2001, 2002, 2007, 2009]).

Measured concentrations of dissolved oxygen in the mainstem Klamath River
downstream of Seiad Valley (RM 129.4) continue to increase with increasing distance
from Iron Gate Dam. Dissolved oxygen concentrations near Orleans (RM 59) continue to
be variable, with typical daily values ranging from approximately 6.5 mg/L to
(supersaturated concentrations of) 11.5 mg/L from June through November, 2001-2002
and 2006-2009 (Karuk Tribe of California [2001, 2002, 2007, 2009], Ward and
Armstrong 2010, NCRWQCB 2010a). Further downstream, near the confluence with the
Trinity River (RM 42.5) and at the Turwar gage (RM 5.8), minimum dissolved oxygen
concentrations below 8 mg/L (the Basin Plan minimum dissolved oxygen criterion prior
to 2010) have been observed for extended periods of time during late summer/early fall
(YTEP 2005, Sinnott 2010). In 2010, minimum dissolved oxygen concentrations
remained above 2010 amended Basin Plan minimum dissolved oxygen concentration
criteria based on percent saturation (see Appendix C for additional details).

Dissolved oxygen concentrations in the Klamath Estuary vary both temporally and
spatially; concentrations in the deeper, main channel of the estuary are generally greater
than 6 to 7 mg/L throughout the year (Hiner 2006, YTEP 2005). Low dissolved oxygen
concentrations (<1 to 5 mg/L) have been observed during summer months in the
relatively shallow, heavily vegetated south slough (Hiner 2006, Wallace 1998). The low
levels of dissolved oxygen observed in the slough are likely due to high rates of growth
and subsequent decomposition of algae and macrophytes, which are not abundant
elsewhere in the estuary.
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3.2.3.6 pH
Levels of pH in the Klamath Basin vary daily, seasonally, and by location. In the Upper
Klamath Basin, summertime pH levels are elevated above neutral (i.e., up to 8.2 in the
Wood River subbasin and 8.5-9.5 in the Sprague River). These elevated pH levels have
been linked primarily to high rates of photosynthesis by periphyton (i.e., benthic or
attached algae) (ODEQ 2002). During November—April, pH levels in Upper Klamath
Lake are near neutral (Aquatic Scientific Resources [ASR] 2005) but increase to very
high levels (>10) in summer (ODEQ maximum pH is 9.0, see Table 3.2-3). Extended
periods of pH greater than 9 have been associated with large summer algal blooms in
Upper Klamath Lake (Kann 2010). On a daily basis, algal photosynthesis can elevate pH
levels by up to 2 pH units over a 24-hour period. Generally, pH in the reach from Link
River Dam through the Keno Impoundment increases from spring to early summer and
decreases in the fall; however, there are site-dependent variations in the observed trend.
Peak values can exceed the ODEQ maximum of 9.0 (see Appendix C for additional
details).

In the Hydroelectric Reach, pH is seasonally variable, with levels near neutral during the
winter, increasing in the spring and summer. Peak values (8-9.2) have been recorded
during the months of May and September with lower values documented June through
August (7.5-8) (Raymond 2010), where the ODEQ pH maximum is 9 units (for the
Klamath River upstream of the Oregon-California state line; Table 3.2-3) and the
California pH maximum is 8.5 units (for the river downstream of state line; Table 3.2-4).
Longitudinally, the lowest pH values were recorded downstream of J.C. Boyle Reservoir
and the highest values in Copco and Iron Gate Reservoirs (Raymond 2008, 2009, 2010).
High pH levels typically coincide with high algal photosynthesis rates at or near the water
surface during periods of thermal stratification and high nutrient concentrations in the
KHP reservoirs (Raymond 2008).

In the Lower Klamath Basin, seasonally high pH values continue to occur, with the
highest pH values generally occur during late-summer and early-fall months (August—
September). Daily cycles in pH also occur in this reach, with pH usually peaking during
later afternoon or early evening, following the period of maximum photosynthesis
(NCRWQCB 2010a). The California North Coast Basin Plan pH maximum of 8.5 units
(Table 3.2-4) is regularly exceeded in the Klamath River downstream of Iron Gate Dam
for the May—October 2005 dataset (see Appendix C for more detail). The most extreme
pH exceedances typically occur just upstream of Shasta River; values generally decrease
with distance downstream (FERC 2007; Karuk Tribe of California 2007, 2009, 2010).
During the summer months, pH values also are elevated in the lower Klamath River from
Weitchpec downstream to approximately Turwar Creek (see Appendix C for more
detail).

In the Klamath Estuary, pH ranges between approximately 7.5 and 9, with peak values
also occurring during the summer months (YTEP 2005). Daily variations in pH are
typically on the order of 0.5 pH units, and fluctuations tend to be somewhat larger in the
late summer and early fall. When large daily fluctuations are observed, they are likely
caused by algal blooms that are transported into the estuary.
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3.2.3.7 Chlorophyll-a and Algal Toxins

As primary producers, algae are critical components of riverine and lacustrine
ecosystems. Their presence and abundance affect food web dynamics as well as physical
water quality parameters (e.g., dissolved oxygen, pH, turbidity, and nutrients), the latter
through rates of photosynthesis, respiration, and decay of dead algal cells (Horne and
Goldman 1994). Cyanobacteria are also photosynthetic and can often be a nuisance
aquatic species, occurring as large seasonal blooms that alter surrounding water quality.
Some cyanobacteria species, such as M. aeruginosa, produce cyanotoxins (e.g., cyclic
peptide toxins that act on the liver such as microcystin, alkaloid toxins such as anatoxin-a
and saxitoxin that act on the nervous system) that can cause irritation, sickness, or in
extreme cases, death to exposed organisms, including humans (World Health
Organization [WHQ] 1999).

Chlorophyll-a, a pigment produced by photosynthetic organisms including algae and
cyanobacteria, is often used as a surrogate measure of algal biomass. Algae suspended in
the water column (phytoplankton) can be represented as a concentration of chlorophyll-a
(mg/L), while algae attached to bottom sediments or channel substrate (periphyton) can
be represented as an areal biomass (mg chl-a/m?). Periphyton data are discussed in
Section 3.4, Algae.

In the tributaries to Upper Klamath Lake, algae are generally present as periphyton (i.e.,
benthic or attached algae) species. Periphyton in these streams can cause water quality
impairments for dissolved oxygen and pH (see Appendix C for more detail). In Upper
Klamath Lake, algae are dominated by phytoplankton or suspended algae. Large
summertime blooms of cyanobacteria are typically dominated by Aphanizomenon
flos-aquae, with relatively smaller amounts of M. aeruginosa present. Despite this,

M. aeruginosa is believed to be responsible for the production of microcystin in the lake,
with concentrations in 2007-2008 equal to or greater than the World Heath Organization
(WHO) limit for drinking water (1 pg/L) and peaked at 17 pg/L, which is above the
Oregon Department of Public Health guidelines for issuing public health advisories.
Additional microcystin data collection in Upper Klamath Lake is ongoing, including
measurement of toxin levels in native suckers (Vanderkooi et al. 2010, see Section 3.3,
Aquatic Resources for more detail).

High (i.e., near 300 ug/L) summer chlorophyll-a concentrations in the Keno
Impoundment (including Lake Ewauna) are due to large populations of algae,
predominantly A. flos-aquae, entering the Klamath River from Upper Klamath Lake in
summer (Kann 2006, Sullivan et al. 2008, et al. 2009, et al. 2010, FERC 2007). Such
high concentrations do not persist farther downstream in J.C. Boyle Reservoir; however,
in the two largest reservoirs (i.e., Copco 1 and Iron Gate) in the Hydroelectric Reach,
chlorophyll-a concentrations increase again. Levels in Copco 1 and Iron Gate Reservoirs
can be 2 to 10 times greater than those documented in the mainstem river, although they
are not as high as those found in the Keno Impoundment (NCRWQCB 2010a) (see
Appendix C for more detail). High levels of microcystin also occur during summer
months in Copco 1 and Iron Gate Reservoirs; peak measured concentrations exceeded the
California State Water Resources Control Board (SWRCB)/ Office of Environmental
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Health and Hazard Assessment (OEHHA) public health threshold of 8 ug/L by over 1000
times in Copco 1 Reservoir during 2006-2009 and extremely high concentrations (1,000—
73,000 pg/L) were measured during summer algal blooms in both Copco 1 and Iron Gate
Reservoirs during 2009 (Watercourse Engineering 2011, see Appendix C for more
detail).

Throughout the Klamath River, high chlorophyll-a concentrations have been shown to
correlate with the toxigenic cyanobacteria blooms where M. aeruginosa was present in
high concentrations and sharp increases in microcystin levels above WHO numeric
targets (Kann and Corum 2009) and SWRCB, California Department of Public Health,
and OEHHA guidelines (Draft Voluntary Statewide Guidance for Blue-Green Algae
Blooms [SWRCB 2010]). Since 2007, high levels of microcystin have prompted the
posting of public health advisories around the reservoirs and along the length of the
Klamath River during summer months. In 2010, the KHP reservoirs and the entire river
downstream of Iron Gate Dam (including the estuary) were posted to protect public
health due to elevated cyanobacteria cell counts and cyanotoxin concentrations.

Microcystin can also bioaccumulate in aquatic biota (Kann 2008, Kann et al. 2011);

85 percent of fish and mussel tissue samples collected during July through September
2007 in the Klamath River, including Iron Gate and Copco 1 Reservoirs, exhibited
microcystin bioaccumulation (Kann 2008) (see Appendix C for more detail). Estuarine
and marine nearshore effects (e.g., sea otter deaths) from cyanobacteria exposure have
been reported in other California waters; however, none have been documented to date
for the Klamath Estuary or marine nearshore (Miller et al. 2010). Section 3.3.3.2,
Physical Habitat Descriptions - Water Quality - Algal Toxins presents a discussion of
algal toxins as related to fish health.

3.2.3.8 Inorganic and Organic Contaminants

In general, information regarding contaminants in the Upper Klamath Basin upstream of
the Hydroelectric Reach is unavailable. Human activities such as illegal dumping may be
a source of inorganic and organic contaminants to the lower Sprague and Williamson
river sub-basins (Rabe and Calonje 2009). The exception to this is arsenic; natural
geologic sources of arsenic may be causing relatively high levels of this chemical
element in the Upper Klamath Basin, as is the case in other south central and southeastern
Oregon basins (Sturdevant 2010).

3.2.3.8.1 Water Column Contaminants

Existing water quality data are available from the California Surface Water Ambient
Monitoring Program (SWAMP). SWAMP data from 2001 through 2005 indicate that at
eight monitoring sites from the California-Oregon state line (RM 208.5) to Klamath
River at Klamath Glen (RM 5.8) the majority of inorganic constituents (i.e., arsenic,
cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, and zinc), were in
compliance with water quality objectives. Aluminum concentrations in some samples
may have been slightly elevated above USEPA freshwater aquatic life and secondary
standards for drinking water, where a greater sampling frequency would be required to
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determine actual exceedances. Grab samples were analyzed for 100 pesticides, pesticide
constituents, isomers, or metabolites; 50 polychlorinated biphenyls (PCBs) congeners;
and 6 phenolic compounds. Results indicated no PCBs and only occasional detections of
pesticides (NCRWQCB 2008) (see Appendix C for more detail).

3.2.3.8.2 Sediment Contaminants

To investigate the potential for toxicity of the sediments trapped in the reservoirs of the
Four Facilities, Shannon & Wilson, Inc. (2006) collected sediment samples from J.C.
Boyle, Copco 1, and Iron Gate Reservoirs during 2004—2005 and analyzed them for
contaminants including acid volatile sulfides, metals, pesticides, chlorinated acid
herbicides, PCBs, volatile organic compounds (VOCs), semi-volatile organic compounds
(SVOCs), cyanide, and dioxins. No herbicides or PCBs were found above screening
levels and only one sample exceeded applicable screening levels for VOCs ethyl
benzenes and total xylenes (Shannon & Wilson, Inc. 2006). While cyanide was detected
in multiple sediment cores, it was not found in the bioavailable toxic free cyanide form
(HCN or CN)).

Dioxin, a known carcinogen, was also measured in the Shannon & Wilson (2006) study.
Long-term exposure to dioxin in humans is linked to impairment of the immune system,
the developing nervous system, the endocrine system and reproductive functions. In the
2004—2005 reservoir samples, measured levels were 2.48-4.83 pg/g (picograms per gram
or parts per trillion [ppt] expressed as Toxic Equivalent Concentrations) and did not
exceed applicable screening levels for human health and ecological receptors (Shannon &
Wilson, Inc. 2006, Dillon 2008, USEPA 2010b) or estimated background dioxin
concentrations (2-5 ppt) for non-source-impacted sediments throughout the U.S. and
specifically in the western U.S. (USEPA 2010b) (see Appendix C for more detail). The
measured levels did exceed Oregon human health and bioaccumulation thresholds;
however, Oregon’s human health thresholds include risk-based values for subsistence
fishers as well as the general consuming public and are quite a bit lower (0.0011-1.1 pg/g
dry weight (DW) Toxicity equivalency quotient [TEQ]) than many other screening levels
(ODEQ 2007) (see Appendix C for more detail).

As part of the Klamath Dam Removal Secretarial Determination studies, a sediment
evaluation was undertaken during 2009-2011 to evaluate potential environmental and
human health impacts of the downstream release of sediment deposits currently stored
behind the dams under the Proposed Action®. Sediment cores were collected during
2009-2010 at multiple sites and at various sediment depths per site in J.C. Boyle
Reservoir, Copco 1 Reservoir, Iron Gate Reservoir, and the Klamath Estuary
(Department of the Interior [DOI] 2010). A total of 501 analytes were quantified in the
sediment samples, including metals, poly-aromatic hydrocarbons (PAHSs), PCBs,
pesticides/herbicides, phthalates, VOCs, SVOCs, dioxins, furans, and polybrominated
diphenyl ethers (PBDES) (i.e., flame retardants). Samples were analyzed for sediment

! Estimates of the volume of sediment deposits stored within J.C. Boyle, Copco 1 and 2, and Iron Gate
Reservoirs include 10.0 million m® (13.1 million yd®) (Greimann et al. 2010), 11.1 million m® (Eilers and
Gubala 2003), and 15.6 million m* (GEC 2006) (14.5 to 20.4 million yd®). See also Section 3.11 of this
Klamath Facilities Removal EIS/EIR.
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chemistry and elutriate (pore water) chemistry, and bioassays were conducted on the
sediment and elutriate using fish and invertebrate national benchmark toxicity species
(see below for discussion of the bioaccumulation component of this study). Five
exposure scenarios were evaluated, which generally correspond to potential effects
evaluated in this Klamath Facilities Removal EIS/EIR. Based on comparisons of
sediment chemistry to screening levels (SLs) and the results of bioassays (see Section
C.7.1.1. for more detail), the reservoir sediments do not appear to be highly
contaminated. No consistent pattern of elevated chemical composition was observed
across discrete sampling locations within a reservoir and no single reservoir was observed
to be consistently more or less contaminated. Where elevated concentrations of chemicals
in sediment were found, the degree of exceedance based on comparisons of measured
detected chemical concentrations to SLs was small and in several cases (i.e., arsenic,
mercury, 2,3,7,8-TCDD, total PCBs) may reflect regional background conditions

(CDM 2011, see Section C.7.1.1 for more detail).

Toxicity tests generally indicated low potential for sediment toxicity to benchmark
benthic indicator species; the exception to this occurred in a single sample from

J.C. Boyle Reservoir, where survival of the benthic amphipod Hyalella azteca indicated a
moderate potential for sediment toxicity (CDM 2011). TEQs for dioxin, furan, and
dioxin-like PCBs in reservoir and estuary sediment samples were within the range of
local background values and suggest a limited potential for adverse effects for fish
exposed to reservoir sediments (CDM 2011). Lastly, sediment samples were also
evaluated for levels of known bioaccumulative compounds; ODEQ bioaccumulation
sediment screening level values (SLVs) were not exceeded in J.C. Boyle Reservoir
sediments, with the exception of a small number of samples for
dichlorodiphenyltrichloroethane (DDT)s (see Section C.7.1.1 for more detail).

3.2.3.8.3 Contaminants in Aguatic Biota

Assessments of contaminants in fish tissue for the Hydroelectric Reach have been
undertaken by SWAMP and PacifiCorp. SWAMP data include sport fish tissue samples
collected during 2007 and 2008 to evaluate accumulated contaminants in nearly 300 lakes
statewide. Sport fish were sampled to provide information on potential human exposure
to selected contaminants and to represent the higher aquatic trophic levels (i.e., the top of
the aquatic food web).

In the Hydroelectric Reach, fish tissue samples were collected in Copco 1 and Iron Gate
Reservoirs and analyzed for total mercury, selenium, and PCBs (Iron Gate Reservoir
only) (Davis et al. 2010). SWAMP data for Iron Gate and Copco reservoirs indicate
mercury tissue concentrations above the USEPA criterion of 300 ng/g methylmercury
(for consumers of noncommercial freshwater fish); and greater than OEHHA public
health guideline levels advisory tissue levels (Klasing and Brodberg 2008) for
consumption for 3 and 2 servings per week (70 and 150 ng/g wet weight, respectively)
and the fish contaminant goal (220 ng/g wet weight). Measured selenium concentrations
were 3—4 orders of magnitude lower than OEHHA thresholds of concern (2,500-15,000
ng/g wet weight) and PCB concentrations were below the lowest OEHHA threshold (i.e.,
fish contaminant goal of 3.6 ng/g wet weight) (Davis et al. 2010).
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In a screening-level study of potential chemical contaminants in fish tissue in Keno,

J.C. Boyle, Copco, and Iron Gate Reservoirs, and in Upper Klamath Lake, PacifiCorp
analyzed metals (i.e., arsenic, cadmium, chromium, copper, lead, mercury, nickel,
selenium, and zinc), organochlorine (pesticide) compounds, and PCBs in largemouth bass
(Micropterus salmoides) and black bullhead catfish (Ameiurus melas) (PacifiCorp
2004c). PacifiCorp reported that, in general, contaminant levels in fish tissue were below
screening level values for protection of human health (USEPA 2000) and recommended
guidance values for the protection of wildlife (MacDonald 1994). Exceptions to this
include some tissue samples for total mercury, arsenic, total DDTs and total PCBs, when
compared to screening levels for wildlife and subsistence fishers (individual comparisons
are shown in Appendix C for more detail). Dioxins were not tested.

To supplement existing fish tissue data and provide additional lines of evidence in the
Secretarial Determination sediment evaluation (see above and Section C.7.1.1), the
potential for chemicals in sediment and elutriate samples to bioaccumulate in aquatic
species at concentrations above screening levels for ecological receptors (i.e., fish, birds,
humans/mammals) was investigated. Bioaccumulation studies were conducted using
laboratory invertebrates exposed to reservoir-derived sediments and two species of field-
caught fish collected during late September 2010 from J.C. Boyle, Copco 1, and Iron
Gate reservoirs (CDM 2011, see Section C.7.1.1 for more detail). Results indicate that
multiple chemicals were found in invertebrate (acenaphthene, arsenic, benzo(a)pyrene,
DDD/DDE, endosulfan I, endosulfan I, endosulfan sulfate, fluoranthene,
hexachlorobenzene, lead, mercury, phenanthrene, pyrene, total PBDEs, total PCBs) and
fish (i.e., 2,3,7,8-TCDD, arsenic, DDE/DDT, dieldrin, endrin, mercury, mirex, selenium,
and total PCBs) tissue under current conditions (CDM 2011). Mercury exceeded tissue-
based toxicity reference values (TRVs) for perch in Iron Gate Reservoir and bullhead
samples in all three reservoirs (CDM 2011). TRVs are not available for several
chemicals detected in invertebrate and fish tissue (CDM 2011, see Section C.7.1.1 for
more detail).

3.2.4 Environmental Consequences

3.2.4.1 Environmental Effects Determination Methods

The Klamath Facilities Removal EIS/EIR water quality analysis includes consideration of
the effects of the Proposed Action and alternatives on water temperature, suspended
sediments, nutrients (TN, TP, nitrate, ammonium, ortho-phosphorus), dissolved oxygen,
pH and alkalinity, chlorophyll-a and algal toxins, and inorganic and organic contaminants
in water and reservoir sediments. For all water quality parameters, the analysis approach
for water quality effects associated with facilities removal under Klamath Hydroelectric
Settlement Agreement (KHSA) is conducted at the project-level and is presented by
water quality parameter. Elements of Klamath Basin Restoration Agreement (KBRA)
restoration projects that would affect water quality are identified and analyzed at a
program-level.
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For water quality, existing conditions is generally defined as physical, chemical, and
biological characteristics of water in the area of analysis at the time of the Notice of
Preparation (Water Year [WY] 2010). However, while some water quality parameters to
be analyzed here are well-represented by data collected during WY 2010, most are
represented by data collected within the past 5 to10 years (WY2000-WY2010). Further,
the start of the analysis period for the hydrology, water temperature, and suspended
sediment modeling conducted as part of Secretarial Determination studies corresponds to
WY2012, or just following the expected date for the Secretarial Determination regarding
dam removal. Despite several existing regulations or agreements that may be partially
implemented between WY2010 and WY2012 and that would affect water quality, in
general, conditions in the Klamath River are not expected to be substantially different in
WY2012 than conditions during WY2000-WY2010. Therefore, for the water quality
analysis existing conditions generally encompass the 10 to12-year period prior to
WY2012 (summarized in Section 3.2.3; additional detail provided in Appendix C).

The KHSA presents nine water-quality-related Interim Measures (IMs) (KHSA Section
1.2.4):

IM 3, Iron Gate Turbine Venting

IM 5, Iron Gate Flow Variability

IM 7, J.C. Boyle Gravel Placement and/or Habitat Enhancement
IM 8, J.C. Boyle Bypass Barrier Removal

IM 11, Interim Water Quality Improvements

IM 13, Flow Releases and Ramp Rates

IM 16, Water Diversions

As discussed in Chapter 2, IM 3 is already complete and included in existing conditions.
IMs 5, 7, 8, and 13 are part of the No Action/No Project Alternative because they would
be implemented as part of PacifiCorp’s Habitat Conservation Plan®. IM 5, Iron Gate
Flow Variability, would alter flow variability, but the flows would stay within the historic
range of operations. One year of IM 7, J.C. Boyle Gravel Placement and/or Habitat
Enhancement is included in the No Action/No Project Alternative because work is
scheduled to begin in Fall 2011 before the Secretary makes a determination. IM 8, J.C.
Boyle Barrier Removal, could have construction-related water quality effects. IM 13,
Flow Releases and Ramp Rates stipulates no change in the current flows from J.C. Boyle,
so no water quality effects are anticipated as part of existing conditions.

N

DOl has incorporated by reference pertinent information in this chapter from: NOAA Fisheries 2011. Draft
Environmental Assessment for Authorization for Incidental Take and Implementation of the PacifiCorp
Klamath Hydroelectric Project Interim Operations Habitat Conservation Plan for Coho Salmon Available at:
http://klamathrestoration.gov/. DOI encourages readers to review this source document for more detailed
information than is summarized in this EIS/R. Though not final this environmental analysis in NOAA
Fisheries 2011 found no significant impact from IM implementation on Water Resources (Climate and
Water Flow and Water Quality) or Biological Resources.
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Remaining IMs are included in Alternatives 2 and 3. Seven years of IM 7, J.C. Boyle
Gravel Placement and/or Habitat Enhancement, could affect water quality. Planning
efforts under IM 11, Interim Water Quality Improvements are ongoing; however, pilot
scale projects are still in the data collection or planning stage, so an assessment of water
quality impacts is not yet practical. IM 16, the elimination of three screened diversions
on Shovel and Negro Creeks and relocation of the points of diversion from the creeks to
the Klamath River, could have construction-related water quality effects. Additionally,
IM 15, Water Quality Monitoring, has produced some monitoring results (Watercourse
Engineering, Inc. 2011) that are incorporated into the existing conditions summary.

Within the period of analysis (i.e., 50 years) reasonably foreseeable actions associated
with water quality are anticipated to be the following:

e Ongoing restoration activities in the Klamath Basin (see Section 2.4.2).

e Implementation of TMDLs for Oregon and California (see Section 3.2.2.4)

e National Oceanic and Atmospheric Administration (NOAA) Fisheries Service
2010 Biological Opinion mandatory flows (see Section 2.3.1).

e California Department of Fish and Game (CDFG) Code Section 5937 instream
flow mandate for tributaries to the mainstem Klamath River®

e Climate change (see Section 3.10.3.1).

Therefore, under the No Action/No Project Alternative, elements of ongoing restoration
projects, TMDLs, and programs mandating stream flows that would affect future water

quality are identified for a specific reach and/or water quality parameter and included as
part of the analysis narrative in a qualitative or, if possible, a quantitative manner.

Under the Proposed Action and remaining alternatives, the analysis of water quality
effects considers both short-term (<2 years following dam removal/construction of fish
passage facilities) and long-term (2-50 years following dam removal/construction of fish
passage facilities)*. While the timing of reservoir drawdown under the Proposed Action
was optimally developed to minimize environmental effects, some short-term effects are
anticipated and, for water quality, would be heavily influenced by the release of fine
sediment deposits currently stored behind the dams to the downstream river reaches, the
estuary, and the marine nearshore environment. This is because mobilization of reservoir
sediment deposits would be most intense during the first year or two following dam
removal, when the majority of sediments would be eroded by river flows (Greimann et al.
2011, Stillwater Sciences 2008). Short-term effects would also occur as a result of
construction activities related to fish passage structures and restoration activities
associated with dam removal and KBRA implementation. Under the Proposed Action
and other dam removal alternatives, long-term effects on water quality would be

% This action is not included in the project description (Section 2) since it will occur only in tributaries to the
middle and lower Klamath River. It may increase flows to the mainstem Klamath River, thus it is briefly
discussed as part of the No Action/No Project Alternative analysis for water quality.

* Note that for the purposes of this analysis the use of “short-term” as <2 years is not the same as the use of
“short-term (acute)” when applied to numeric water quality criteria for determining thresholds of aquatic life
toxicity (i.e., 24-hr or 96-hr exposure periods).
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primarily characterized by the shift from lacustrine to riverine environments in the
Hydroelectric Reach and the concomitant changes in physical and chemical processes on
water quality in this reach and downstream river reaches. Parameter-specific analysis
methods are discussed below.

3.2.4.1.1 Water Temperature

Short-term (<2 years following dam removal/construction of fish passage facilities)
effects of the alternatives on water temperature are assessed based on the existing
conditions understanding of the seasonal effects of the KHP reservoirs on water
temperature within the Hydroelectric Reach and downstream of the dam.

For long-term (2-50 years following dam removal/construction of fish passage facilities)
effects of the alternatives, quantitative Klamath River water quality model (KRWQM)
results for “current conditions” and dams-out conditions are available (PacifiCorp 2004a,
Dunsmoor and Huntington 2006, FERC 2007; see Appendix D for more detail), but they
do not include implementation of the Oregon and California TMDLSs, which are
considered as reasonably foreseeable actions under the No Action/No Project Alternative
(see above list). The Klamath TMDL model includes a dams-in scenario (T4BSRN)
assuming full attainment of the Oregon and California TMDLs with all Four Facilities in
place (Tetra Tech 2009), similar to the conditions for the No Action/No Project
Alternative. The Klamath TMDL model T1BSR natural conditions scenario is also
useful for analyzing water temperature, since this parameter relies upon a comparison to
background or natural levels for regulatory water quality compliance. The Klamath
TMDL TOD2RN and TCD2RN scenarios assume the removal of the Four Facilities and
full TMDL implementation (Tetra Tech 2009), which is similar to the Proposed Action;
to place the Proposed Action analysis in the proper context, these scenarios are generally
considered with respect to starting assumptions (i.e., model boundary conditions) about
water temperature. These scenarios also represent Keno Dam as the historical natural
Keno Reef, such that the Keno Reach is not a free-flowing reach (Tetra Tech 2009).

Since the TMDL model scenarios do not include climate change projections or changes
in future hydrology included under KBRA, one additional set of water temperature
modeling results is used for the Klamath Facilities Removal EIS/EIR analysis; the
RBM10 model was developed as part of the Secretarial Determination studies and
includes the effects of climate change and KBRA hydrology on future water
temperatures. RBM10 model results use climate change predictions from five Global
Circulation Models (GCMs) (see Appendix D for more detail).

Appendix D, Table D-1 shows the reaches where KRWQM, Klamath TMDL, and
RBM10 model results are used for the water quality analysis under each alternative.
Since no one existing model captures all of the elements analyzed for water temperature
in this Klamath Facilities Removal EIS/EIR, where possible, model outputs are used in
combination to assess similar spatial and temporal trends in predicted water temperature.
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3.2.4.1.2 Suspended Sediments

The Proposed Action was optimally developed as an alternative, to allow reservoir
drawdown to occur during winter months when precipitation, river flows, and turbidity
are naturally highest. Results from the sediment mobility analysis conducted by the DOI
are used to provide estimates of short-term (<2 years following dam removal) suspended
sediment concentrations (SSCs) downstream of Iron Gate Dam under the Proposed
Action and other dam removal alternatives. The sediment mobility analysis used existing
suspended sediment data collected by the U. S. Geological Survey (USGS) at the Shasta
River near Yreka (USGS gage no. 11517500), Klamath River near Orleans (USGS gage
n0.11523000), and Klamath River near Klamath (USGS gage no. 11530500) gages to
estimate daily total SSCs (mg/L) as a function of flow (cfs) using the SRH-1D sediment
transport model (Sedimentation and River Hydraulics—-One Dimension Version 2.4)
(Huang and Greimann 2010, Greimann et al. 2011). Daily total SSCs were modeled for
existing conditions representing WY 1961-2008 (“background”) and for conditions
following dam removal (WY 2020-2021). SRH-1D model output representing total
sediments, including both inorganic (i.e., mineral) and organic (i.e., algal-derived)
sediments, is applied to the Klamath Facilities Removal EIS/EIR suspended sediment
analysis. The SRH-1D model assumes a three-phase drawdown for Copco 1 Reservoir
beginning on November 1, 2019, and a single-phase drawdown for J.C. Boyle and Iron
Gate Reservoirs beginning on January 1, 2020 consistent with the Proposed Action. This
would allow maximum SSCs to occur during winter months when flows are naturally
high in the mainstem river (Stillwater Sciences 2008, Greimann et al. 2011). The
analysis of short-term (<2 years following dam removal) effects also considers results
from previous studies (e.g., Stillwater Sciences 2010) regarding anticipated sediment
release from Klamath River Dam removal within the context of basin sediment delivery.

To inform long-term (2-50 years following dam removal/construction of fish passage
facilities) effects determinations on suspended materials under all of the alternatives,
existing data sources for TSS and turbidity sources to the Hydroelectric Reach and the
lower Klamath River (e.g., PacifiCorp 2004a, 2004b; YTEP 2005) are used. EXxisting
analyses of the potential effects of dam removal on long-term sediment supply (Stillwater
Sciences 2010) are also considered.

3.2.4.1.3 Nutrients

Under the Proposed Action, short-term (<2 years following dam removal) nutrient loads
associated with high SSCs are assessed in a qualitative manner, considering the
likelihood of sediment deposition in the lower river, seasonal rates of primary
productivity and microbially mediated nutrient cycling, and potential light limitation of
primary producers given the high sediment concentrations in the river.

To determine general long-term spatial and temporal trends of nutrients in the
Hydroelectric Reach and the lower Klamath River under all of the alternatives, the
T4ABSRN, TOD2RN and TCD2RN Klamath TMDL scenarios (Tetra Tech 2009) are
presented. To place the Proposed Action analysis in the proper context, the TOD2RN
and TCD2RN scenarios are generally considered with respect to starting assumptions
(i.e., model boundary conditions) about nutrient concentrations. Reaches where
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T4BSRN, TOD2RN and TCD2RN information is available include all reaches associated
with the EIS/EIR nutrient analysis from J.C. Boyle Reservoir to the Klamath Estuary (see
Appendix D, Table D-1).

Additionally, an existing analysis regarding potential nutrient dynamics under a “dams-
out” scenario (i.e., Asarian et al. 2010) is used to inform the assessment of the long-term
effects of the Proposed Action on nutrients. Using nutrient measurements and hydrologic
data for the Klamath River, Asarian et al. (2010) constructed mass-balance nutrient
budgets to evaluate nutrient dynamics in free-flowing reaches of the Klamath River,
including longitudinal trends in absolute and relative retention of phosphorus and
nitrogen. The analysis also compared nutrient retention rates between free-flowing river
reaches and reservoir reaches and developed a range of estimates for how seasonal TP
and TN concentrations downstream of Iron Gate Dam might be altered by dam removal.
The analysis used hydrologic and nutrient data collected by a variety of tribal, federal,
and state agencies, and PacifiCorp, during June-October of 2005-2008. The mass
balance estimates for 2005-2008 improve upon estimates for the period 1998-2002
(Asarian and Kann 2006b) by using flow- and season-based multiple regression models
for predicting daily nutrient concentrations and loads and quantification of uncertainty,
relatively lower laboratory reporting limits, higher sampling frequency, and nutrient
speciation (i.e., not just TN and TP). The effects of dam removal were quantified using
calculated relative retention rates in river reaches and comparing them to results from a
retention study of Copco 1 and Iron Gate Reservoirs by Asarian et al. (2009).

3.2.4.1.4 Dissolved Oxygen

Both short-term (<2 years following dam removal/construction of fish passage facilities)
and long-term (2-50 years following dam removal/construction of fish passage facilities)
dissolved oxygen effects due to the alternatives are analyzed. For short-term effects
under the Proposed Action and dam removal alternatives, results of numerical modeling
conducted by the Lead Agencies as part of the Klamath Dam Removal Secretarial
Determination studies are used to describe predicted short-term dissolved oxygen levels
in the Hydroelectric Reach and downstream of Iron Gate Dam due to mobilization of fine
sediments following dam removal. In the 1-dimensional, steady-state model, the
different short-term oxygen demand terms (i.e., BOD, immediate oxygen demand [I0D],
and sediment oxygen demand [SOD]) are off-set by tributary dilution and re-aeration
using an approach similar in concept to Streeter and Phelps (1925) dissolved oxygen-sag.
This BOD/IOD spreadsheet model also includes chemical oxygen demand generated
from the conversion of ammonium and other nitrogenous compounds in reservoir
sediments to nitrate under oxic conditions. This is termed nitrogenous oxygen demand
and is inherently included in the oxygen demand rate constants used in the BOD/IOD
spreadsheet model (Stillwater Sciences 2011).

IOD and BOD are predicted in the spreadsheet model using empirically derived oxygen
depletion rates for a particular SSC based on laboratory incubations conducted under the
Secretarial Determination oxygen demand study (Stillwater Sciences 2011). Oxygen
depletion rates are scaled to the level of suspended sediments expected under each of the
three water year types considered for the DOI hydrology and sediment transport
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modeling assessment (i.e., typical dry, median, and typical wet water years) (see Section
3.2.4.1).

The BOD/IOD spreadsheet model assumes a three-phase drawdown for Copco 1
Reservoir beginning on November 1, 2019, and a single-phase drawdown for J.C. Boyle
and Iron Gate Reservoirs beginning on January 1, 2020 consistent with the Proposed
Action (Greimann et al. 2011). This would allow maximum SSCs to occur during winter
months when flows are naturally high in the mainstem river (Stillwater Sciences 2008,
Greimann et al. 2011). While the KHP reservoirs exhibit varying degrees of thermal
stratification and hypolimnetic anoxia during summer months (see Section 3.2.3.1), all of
the reservoirs tend to experience fully-mixed conditions by November/December and
remain mixed through April/May. Thus, drawdown beginning in December is expected
to involve a well-oxygenated water column and, potentially, an oxic surficial sediment
layer. This is important because the spreadsheet model is highly sensitive to background
concentrations of dissolved oxygen (Stillwater Sciences 2011), which are generally
highest in the KHP reservoirs during winter months (see Section 3.2.3.1). The BOD/IOD
spreadsheet model results encompass a 6-month period following drawdown in order to
estimate potential dissolved oxygen minimums corresponding to the period of greatest
sediment transport in the river under the Proposed Action.

For long-term (2-50 years following dam removal/construction of fish passage facilities)
effects, existing information on water quality dynamics and physical, chemical, and
biological drivers for dissolved oxygen in the river are used to inform the effects
determination for all of the alternatives. Dissolved oxygen model results from PacifiCorp
relicensing efforts (FERC 2007) and the California Klamath River TMDL (NCRWQCB
2010a; see Section 3.2.2.7.4) are also used for the long-term effects analysis. Where
possible, the Klamath TMDL model output is used in combination with KRWQM output
to assess similar spatial and temporal trends in predicted dissolved oxygen. To place the
Proposed Action analysis in the proper context, the TOD2RN and TCD2RN model
predictions (Tetra Tech 2009) are considered with respect to starting assumptions (i.e.,
model boundary conditions) about dissolved oxygen (and nutrient) concentrations.
Reaches where TABSRN, TOD2RN and TCD2RN information is available include all
reaches associated with the EIS/EIR dissolved oxygen analysis from J.C. Boyle Reservoir
to the Klamath Estuary (see Appendix D, Table D-1).

3.2.4.1.5 pH
Short-term (<2 years following dam removal/construction of fish passage facilities)

effects of the alternatives on pH are assessed based on the existing conditions
understanding of the seasonal effects of the KHP reservoirs on pH within the
Hydroelectric Reach and downstream of the dam.

For long-term (2-50 years following dam removal/construction of fish passage facilities)
effects, existing data on pH in the Hydroelectric Reach and the Lower Klamath Basin are
used to inform the effects determination for the Proposed Action. As for water
temperature, nutrients, and dissolved oxygen, TABSRN, TOD2RN and TCD2RN
Klamath TMDL scenarios (Tetra Tech 2009) are available for pH. Reaches where
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T4BSRN, TOD2RN and TCD2RN information is available include all reaches associated
with the EIS/EIR pH analysis from J.C. Boyle Reservoir to the Klamath Estuary (see
Appendix D, Table D-1).

3.2.4.1.6 _Chlorophyll-a and Algal Toxins

Effects of the alternatives on the algal community (phytoplankton, aquatic macrophytes,
riverine phytoplankton and periphyton) in the Klamath River are discussed in Section 3.4,
Algae. Chlorophyll-a is analyzed as a separate water quality parameter in the Klamath
Facilities Removal EIS/EIR because it is a surrogate measure of algal biomass and it is
included as a numeric criterion associated with the Oregon nuisance algae growth water
quality objective (see Table 3.2-3) and a target specific to the KHP reservoirs in the
California Klamath River TMDLs (NCRWQCB 2010a). The Hoopa Valley Tribe water
quality objective for chlorophyll-a is a measure of attached (benthic) algal growth (see
Table 3.2-6) and is discussed further in Section 3.4, Algae.

Quantitative predictive tools for chlorophyll-a are not available for the alternatives.
While the California Klamath TMDLs model includes a chlorophyll-a component,
covering both periphyton and phytoplankton, the model appears to over predict
chlorophyll-a under the “dams out” scenario (Tetra Tech 2008) and is therefore not used
for the Klamath Facilities Removal EIS/EIR analysis. The chlorophyll-a target (10 ug/L)
developed for the KHP reservoirs in the California Klamath TMDLSs is based on a
Nutrient Numeric Endpoints analysis, which appears to be a conservative estimate of
mean summer chlorophyll-a concentrations required to move the system toward support
of beneficial uses (Creager et al. 2006, Tetra Tech 2008).

The chlorophyll-a effects determinations are based on a qualitative assessment of
whether the alternatives would result in exceedances of the Oregon 15 ug/L water quality
objective or the California 10 ug/L target for the KHP reservoirs and adversely affect
beneficial uses with respect to water column concentrations of chlorophyll-a. Growth
conditions for suspended algae (i.e., nutrient availability, impounded water) are
considered as part of the qualitative analysis, where predicted increases in nutrient
availability, water temperatures, and the availability of lacustrine (lake or reservoir)
conditions would correspondingly increase chlorophyll-a concentrations.

Since algal toxins are a water quality concern and have the potential to affect designated
beneficial uses of water, an analysis of project effects on algal toxins as related to water
quality standards and beneficial uses is included in the water quality effects
determinations. There are no quantitative models predicting algal toxin trends under a
dam removal scenario, thus the effects determinations are based upon trends in the
density of M. aeruginosa (or other toxin-producing blue-green algae) to algal toxin
concentrations (see Section 3.2.3.7) discerned from data collected in the Hydroelectric
Reach and the Lower Klamath Basin. This information is considered along with the
potential for changes in habitat availability for M. aeruginosa (or other toxin-producing
blue-green algae) under the alternatives.
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3.2.4.1.7 Inorganic and Organic Contaminants

The determination of potential toxicity and bioaccumulation with respect to aquatic
species and humans under the alternatives is based on the evaluation of existing data on
inorganic and organic contaminants associated with both reservoir water quality and
sediment deposits, as well as new sediment contaminant data collected as part of the
ongoing Secretarial Determination studies.

The Secretarial Determination sediment evaluation process has followed screening
protocols of the Sediment Evaluation Framework (SEF) for the Pacific Northwest, issued
in 2009 by the interagency Regional Sediment Evaluation Team (RSET). The SEF is a
regional guidance document that provides a framework for the assessment and
characterization of freshwater and marine sediments in ldaho, Oregon, and Washington
(RSET 2009). The SEF involves a data screening assessment to compare reservoir
sediment data to available and appropriate sediment maximum levels, screening levels,
and bioaccumulation triggers. It also provides guidance for conducting elutriate
chemistry, toxicity bioassays, and bioaccumulation tests, and special evaluations such as
and risk assessments (the latter not utilized for this evaluation). The results of the
SEF-based evaluation for the 2009-2010 Klamath River sediment samples are used
primarily to inform the water quality effects determinations related to inorganic and
organic contaminants under the Proposed Action.

To systematically consider potential impact pathways for each of the alternatives for the
Secretarial Determination process, sediment data were compared to established sediment
screening values in a step-wise manner. Elutriate (sediment pore water) data were also
evaluated through comparison with a suite of regional, state and federal standards for
water quality; the comparison is first carried out without consideration of dilution as a
conservative approach (CDM 2011).

Biological testing was also conducted, using the SEF approach, and consisted of sediment
and elutriate toxicity testing and tissue analyses, or other special evaluations designed to
provide more empirical evidence regarding the potential for sediment contaminant loads
to have adverse effects on receptors (RSET 2009). While whole sediment toxicity tests
identify potential contamination that may affect bottom-dwelling (benthic) organisms,
toxicity tests using suspension/elutriates of dredged material assess potential water
column toxicity. Bioaccumulation evaluation is undertaken when bioaccumulative
chemicals of concern exceed or may exceed sediment screening levels, and thus further
evaluation is needed to determine whether they pose a potential risk to human health or
ecological health in the aquatic environment (RSET 2009).

Results from elutriate and sediment toxicity bioassays and sediment bioaccumulation
tests carried out for the Secretarial Determination studies are used to provide additional
information beyond simple comparisons of sediment contaminant levels to individual-
contaminant regional or national screening levels. The results of sediment and elutriate
toxicity bioassays provide a direct assessment of potential toxicity that takes into account
possible interactive effects of mixtures of multiple contaminants, and of potential
contaminants that may be present but were not individually measured.
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3.2.4.2 Significance Criteria

Significance criteria to be used for the determination of impacts on beneficial uses of
water and water quality are listed below. These criteria are excerpted from the list of ten
significance criteria generally applicable to hydrology and water quality environmental
factors for proposed projects in California (Appendix E in California Resources Agency
[2010]). The criteria also encompass elements of Oregon and California water quality
standards.

Effects on beneficial uses of water and water quality will be considered significant if the
Proposed Action or alternatives would do any of the following:

e Result in regular exceedances of water quality standards or waste discharge
requirements.
¢ Result in substantial adverse effects on beneficial uses of water.

For the purposes of this EIS/EIR, substantial is defined as “of considerable importance to
water quality and the support of beneficial uses”. “Substantial adverse effects” are
intended to correspond to water quality parameters that are included on the CWA
Section 303(d) list (see Table 3.2-8) because if a parameter is listed, it has already been
determined that beneficial uses are not supported due to regular exceedances of
established numeric standards or water quality objectives. Substantial adverse effects can
also apply to water quality parameters that would experience degradation within the
EIS/EIR short-term time from of less than two years.

Additional criteria related to groundwater and hydrology (i.e., drainage, runoff,
stormwater, flooding, and inundation) will be addressed in Section 3.6, Flood Hydrology
or Section 3.7, Groundwater.

3.2.4.2.1 Thresholds of Significance for Numeric Standards or Water Quality

Objectives
Thresholds of significance for established numeric standards and water quality objectives

are the numeric values themselves. The numeric values for Oregon, California, Hoopa
Valley Tribe, and the Ocean Plan are presented in Tables 3.2-3 through 3.2-7.

Numeric values presented in Tables 3.2-3 through 3.2-7 are used as thresholds of
significance for water temperature, dissolved oxygen, and pH. Other numeric values
presented in Tables 3.2-3 through 3.2-7, including Oregon and California turbidity
standards, California nitrate and nitrite standards for the support of municipal beneficial
uses, the Hoopa Valley Tribe criterion for chlorophyll-a as periphyton, and the Hoopa
Valley Tribe ammonia and nitrate standards for the support of cold freshwater habitat and
municipal beneficial uses, are not used as thresholds of significance. The reasons for not
using these numeric standards in the water quality effects determinations are discussed
below, by parameter.
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3.2.4.2.2 Thresholds of Significance for Narrative Standards or Water Quality

Objectives
3.2.4.2.2.1 Suspended Sediments

Oregon has a numeric turbidity standard based upon increases relative to background
levels (see Table 3.2-3), and California’s water quality objective for turbidity is based
upon increases relative to natural conditions (see Table 3.2-4). Turbidity levels under
natural conditions are not readily available in the Klamath River data record. While a
relationship between turbidity and suspended sediment can be developed on a watershed-
specific basis, seasonal coincident suspended sediment and turbidity data for the Klamath
Basin are not currently sufficient, either temporally or spatially, to develop a robust
relationship between these two parameters for either background levels or natural
conditions levels (Stillwater Sciences 2009). For these reasons, the established numeric
water quality objectives for turbidity in Oregon and California are not used for the water
quality effects determination; instead, the narrative sediment water quality objectives are
applied to the analysis.

California’s North Coast Basin Plan water quality objectives for suspended material,
settleable material, and sediment are narrative and require that waters do not contain
concentrations that cause nuisance or adversely affect beneficial uses (see Table 3.2-4).
While the Klamath River has multiple designated beneficial uses (see Table 3.2-2), the
use most sensitive to water quality is the cold freshwater habitat (COLD) associated with
salmonids (NCRWQCB 2010a). In order to adequately protect this use from short-term
(<2 years following dam removal) effects of the Proposed Action, the water quality
effects determination methods focus on the suspended material water quality objective
and rely upon the extensive sediment transport modeling effort undertaken for the
Secretarial Determination process to quantify predicted SSCs for 1 to 2 years following
dam removal (see Section 3.2.4.1). An alternative “dose-response” approach to
developing a numeric suspended sediments threshold of significance for potential short-
term effects has been adopted, as detailed in Appendix D, Section D.2. Based on this
approach, the water quality effects determination uses a predicted suspended sediment
value of 30 mg/L over a 4-week exposure period as a general threshold of significance
for analyzing the short-term effects of the alternatives.

A more detailed analysis of suspended sediment effects on key fish species, including
consideration of specific life history stages, SSCs, and exposure period, is required for a
comprehensive assessment of the impacts of the alternatives on the cold water designated
beneficial use. This level of analysis is presented in Section 3.3, Aquatic Resources and
appendices to this section. Further discussion of particular effects of suspended sediment
on shellfish and estuarine and marine organisms is also presented in Section 3.3.4.3,
Aquatic Resources.

3.2.4.2.2.2 Nutrients

Oregon does not stipulate numeric nutrient water quality standards (see Table 3.2-3).
California has a narrative water quality objective for biostimulatory substances and does
not stipulate numeric nutrient water quality standards for the cold water habitat beneficial
use (see Table 3.2-4). California does have numeric nitrate and nitrite standards for the
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support of municipal beneficial uses (i.e., drinking water). However, these standards are
much higher than concentrations that have been measured in the Klamath Basin, such that
there is no indication that the municipal beneficial use is not being met. Hoopa Valley
Tribe also has a nitrate standard for municipal beneficial uses, which is similarly high.

The California Klamath River TMDLs provide the numeric interpretation of the narrative
biostimulatory substances objective for the Klamath River through numeric targets for
nutrients, organic matter, chlorophyll-a, M. aeruginosa and microcystin. The numeric
TMDL targets for nutrients (TP and TN) and organic matter (as carbonaceous
biochemical oxygen demand [CBODY]) are established for the tailraces of Copco 2 and
Iron Gate Dams. The numeric TP targets range 0.023-0.029 mg/L for May—October and
0.024-0.030 mg/L for November—April. The numeric TN targets range 0.252-0.372
mg/L for May—October and 0.304-0.395 mg/L for November—April (NCRWQCB
2010a). These targets are based on the TABSRN scenario (Appendix D, Section D-1) and
are established as the monthly mean concentrations that allow achievement of the in-
reservoir chlorophyll-a summer mean target of 10 pug/L, the M. aeruginosa cell density
target of 20,000 cells/mL, and the microcystin target of 4 ug/L (NCRWQCB 2010a).

For multiple locations in the Klamath River, the TMDL model results indicate large daily
variability in TP and TN that exceeds the small range in the monthly TMDL targets,
particularly during summer and early fall (i.e., generally June—October) (Tetra Tech
2009). Therefore, the nutrient effects analysis considers whether a general downward (or
upward) trend in TP and TN toward (or away from) the numeric targets would occur and,
qualitatively, whether such a trend would support or alleviate the growth of nuisance
and/or noxious phytoplankton or nuisance periphyton.

3.2.4.2.2.3 Chlorophyll-a and Algal Toxins

Within the area of analysis, Oregon possesses a numeric criterion for chlorophyll-a that is
associated with the nuisance algae growth water quality objective and applies to natural
lakes that do not thermally stratify, reservoirs, rivers, and estuaries (see Table 3.2-3).

The Klamath River TMDLSs establish a chlorophyll-a target specific to the KHP of

10 pg/L during the growth season, based on a Nutrient Numeric Endpoint analysis
(NCRWQCB 2010a). The Hoopa Valley Tribe has a chlorophyll-a criterion (150 mg/m?;
see Table 3.2-6) for their periphyton density water quality objective, which is applicable
to a short reach (*RM 45-46) of the Klamath River upstream of the Trinity River.
However, since effects of the Proposed Action on periphyton growth are addressed in
Section 3.4, Algae, chlorophyll-a as a measure of periphyton density is not discussed
further in the water quality effects analysis.

The Oregon criterion (15 ug/L) and the California TMDL target (10 ug/L) are used as
chlorophyll-a thresholds of significance for J.C. Boyle Reservoir and Copco 1 and Iron
Gate reservoirs, respectively. Anticipated regular exceedances of these thresholds would
constitute a significant impact for this analysis.

For algal toxins, both Oregon and California have narrative water quality objectives for
general toxicity (see Table 3.2-3 and 3.2-4). The Hoopa Valley Tribe has numeric
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objectives for algal toxins (see Table 3.2-6). The WHO has set numeric thresholds for
recreational exposures of microcystin toxin at 4 pug/L for a low probability of adverse
health effects, and 20 pg/L for a moderate probability of adverse health effects (Falconer
et al. 1999, Chorus and Cavalieri 2000). The WHO thresholds are general levels
representing a variety of toxigenic cyanobacteria. Oregon has adopted public health
guidelines for recreational exposures similar to the WHO values, and California uses the
Draft Voluntary Statewide Guidance for Blue-Green Algae Blooms (SWRCB 2010)
developed jointly by the California Department of Public Health, SWRCB and OEHHA.
To avoid conditions that lead to water quality impairments, the California Klamath River

TMDLs use the WHO low probability of adverse health effects thresholds as targets
specific to the California reaches of the KHP for M. aeruginosa and microcystin toxin
(see Table 3.2-10).

Table 3.2-10. Summary of Water Quality Guidance, Criteria, or Targets for
Toxigenic Blue-Green Algae and Algal Toxins in the Area of Analysis

Source Description

Oregon®

Public health 40,000 cells/mL M. aeruginosa, or

guidelines for 8 ug/L microcystin

recreational

exposure
California®

Draft Voluntary >100,000 cells/mL potentially toxigenic blue-green algae, or

Statewide 40,000 cells/mL M. aeruginosa, or

glﬂlggfeeefnor 8 ug/L microcystin

Algae Blooms

California Klamath River TMDL®

Chl-a target for
California KHP
reservoirs
(growth season)

< 20,000 cells/L M. aeruginosa, or
< 4 ug/L microcystin

Hoopa Valley Tribe*

Microcystis <5,000 cells/mL for drinking water

aeruginosa <40,000 cells/mL for recreational water

cell density

Microcystin toxin | <1ug/L total microcystin for drinking water
Concentration <8 ug/L total microcystin for recreational water
Total potentially | <100,000 cells/mL for recreational water
toxigenic

cyanobacteria

species ®

' Oregon DEQ (OAR 340-041): At these levels, water considered impaired.

2 SWRCB (2010): At these levels, water considered impaired.

¥ NCRWQCB (2010a): These targets are set to avoid conditions that could lead to water quality impairments.

“HVTEPA (2008): At these levels, water considered impaired.

®Includes: Anabaena, Microcystis, Planktothrix, Nostoc, Coelosphaerium, Anabaenopsis, Aphanizomenon, Gloeotrichia,

and Oscillatoria.
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Since it is common to Oregon, California, and the Hoopa Valley Tribe (see Table 3.2-10),
the < 8 ug/L criterion for microcystin in recreational water is used as the threshold of
significance for this Klamath Facilities Removal EIS/EIR. As is the case with
chlorophyll-a, quantitative predictive tools for algal toxins are not available for the
Proposed Action. Therefore, the algal toxin effects determinations are based on a
qualitative assessment of whether the Proposed Action would result in exceedances of the
criterion and adversely affect the human health recreational beneficial uses (REC-1,
REC-2; Table 3.2-2). Growth conditions for toxigenic suspended algae (i.e., nutrient
availability, impounded water) are considered as part of the qualitative analysis, where
predicted increases in nutrient availability, water temperatures, and the availability of
lacustrine (lake or reservoir) conditions would correspondingly increase algal toxin
concentrations.

3.2.4.2.2.4 Inorganic and Organic Contaminants

Both Oregon and California have water quality objectives related to inorganic and
organic contaminants. Oregon’s toxicity objective has both a narrative and a numeric
component (see Table 3.2-3); the numeric component has chemical-specific water-
column criteria for freshwater and marine aquatic life and human health (CDM 2011).
Oregon’s numeric marine aquatic life criteria are not considered further because the
Proposed Action would not affect the marine environment in Oregon. California’s
chemical constituents objective is numeric (listed in the Basin Plan [NCRWQCB 2006a],
as noted in Table 3.2-4 and has chemical-specific water-column criteria for freshwater
and marine aquatic life and human health, including bioaccumulative chemicals such as
PCBs, methylmercury, dioxins, and furans (CDM 2011). California’s toxicity and
pesticides objectives are narrative (see Table 3.2-4). Hoopa Valley also has an ammonia
toxicity objective based on pH and temperature (see Table 3.2-6). However, since
available data collected to date suggests no actual ammonia toxicity events associated
with the operation of the Four Facilities (NCRWQCB 2010a), this objective is not
considered further.

Thresholds of significance for the Oregon and California narrative water quality
objectives focus on designated beneficial uses and are applicable for contaminants in
either the water column or the sediments. For this Klamath Facilities Removal EIS/EIR,
establishment of toxicity and/or bioaccumulative potential for sediment contaminants
relies upon thresholds developed through regional and state efforts such as the SEF for
the Pacific Northwest (Appendix D, Section D.3). The SEF includes bulk sediment
screening levels for standard chemicals of concern and chemicals of special occurrence in
marine and freshwater sediments for Idaho, Oregon, and Washington (RSET 2009).
Additionally, Oregon has developed bioaccumulation screening level values that are used
for this Klamath Facilities Removal EIS/EIR analysis. Similar numeric chemical
guidelines for the assessment and characterization of freshwater and marine sediments do
not exist for California. Additional information regarding applicable sediment screening
levels used for the Secretarial Determination sediment evaluation process is presented in
CDM (2011).
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Impacts on water quality would be considered significant if results of sediment and
elutriate chemical analyses and biological testing indicate that at least one chemical is
detected at a level with potential for significant adverse effects based on multiple lines of
evidence (CDM 2011). This evaluation is not intended to be equivalent to the SEF
process.

3.2.4.3 Effects Determinations

3.2.4.3.1 Alternative 1: No Action/No Project Alternative

Under this Alternative, the Klamath Hydroelectric Project would continue current
operations under the terms of an annual license until a long-term license is finalized.
Some restoration actions have already been initiated and would continue under the No
Action. These include the Williamson River Delta Project, the Agency Lake and Barnes
Ranch Project, fish habitat restoration work, and ongoing climate change assessments.
The TMDLs would still be implemented under this and all other alternatives as they are
an unrelated regulatory action. Hydroelectric operations would continue as they have
been, providing peaking power generation during the summer as demand requires and
conditions allow. The No Action/No Project Alternative would leave the Four Facilities
in place. In the Upper Klamath Basin, this would only affect water quality in the
Hydroelectric Reach; however, resource management actions elsewhere in the Upper
Klamath Basin (i.e., Upper Klamath Lake and tributaries) are also analyzed under this
alternative because they would potentially affect water quality further downstream.

3.2.4.3.1.1 Water Temperature

Upper Klamath Basin

Continued impoundment of water at the Four Facilities could result in short-term and
long-term seasonal water temperatures that are shifted from the natural thermal regime
of the river and do not meet applicable ODEQ and California Basin Plan water quality
objectives and adversely affect beneficial uses in the Hydroelectric Reach. Under
existing conditions, water temperatures (measured as 7-day-average maximum values) in
much of the reach from Upper Klamath Lake to the Oregon-California state line exceed
20°C (68°F) in June through August and result in non-attainment of the fish and aquatic
life beneficial use for spawning and rearing of salmon, steelhead, and trout, as well as
core coldwater habitat (see Table 3.2-3). The exception to this occurs in the J.C. Boyle
Bypass Reach where cold groundwater springs enter the river at a relatively constant
11-12°C (Kirk et al. 2010). Due to the constant groundwater input, there is also little
daily fluctuation in water temperatures in this reach. Just downstream, in the J.C. Boyle
Peaking Reach, water temperatures fluctuate on a daily basis due to powerhouse peaking
flows. When peaking flows are not occurring, water in the Peaking Reach is dominated
by cooler water from the upstream groundwater springs. When peaking flows from

J.C. Boyle Reservoir enter the reach, water temperatures can increase by several degrees
(PacifiCorp 2006b). Further downstream in the California portions of the Klamath River,
summer MWMTs throughout the Hydroelectric Reach regularly exceed the range of
chronic effects temperature thresholds (13-20°C [55.4-68°F]) for full salmonid support
in California (NCRWQCB 2010a) and result in non-attainment of designated COLD and
WARM beneficial uses (see Table 3.2-4)
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Under the No Action/No Project Alternative, several ongoing resource management
actions in the Upper Klamath Basin represent reasonably foreseeable actions related to
water temperature within the period of analysis (50 years). Underway since 2007, the
Williamson River Delta Project is intended to restore wetlands for endangered fish
species and improve water quality in Upper Klamath Lake (see Section 2.3.1). Thus far,
the project has involved breaching over two miles of agricultural levees along the
Williamson River where it flows into Upper Klamath Lake, restoring approximately
3,500 acres of wetlands in 2007 and an additional 1,400 acres in 2008. One of the project
goals is to create wetlands with warmer spring water temperatures for rearing fish in the
wetlands (as compared to cooler temperatures in the Williamson River or Upper Klamath
Lake). The Agency Lake and Barnes Ranches Project would use historically diked and
drained portions of the Barnes Ranches as interim pumped water storage areas, ultimately
reconnecting them to Agency Lake (see Section 2.3.1). Breaching the dikes would
convert the current 63,770 acre feet pumped storage to passive storage in Upper Klamath
Lake. Specific options still need to be developed and studied as part of a separate
project-level National Environmental Policy Act (NEPA) evaluation and Endangered
Species Act (ESA) consultation. At a programmatic level, these activities may improve
springtime water temperatures for spawning and rearing of fish in Upper Klamath Lake
and tributaries to the lake. Additional resource management actions related to spring,
summer, and fall water temperatures that are ongoing in tributaries to Upper Klamath
Lake (see Section 2.3.1) include the following:

Floodplain rehabilitation

Large woody debris replacement

Riparian vegetation planting

Purchase of conservation easements and/or land

Although these resource management actions would improve water temperatures in the
Upper Klamath Basin under the No Action/No Project Alternative, the effects would only
be local and would not measurably improve water temperatures in the Hydroelectric
Reach. These resource management actions are discussed again with respect to water
quality effects under the KBRA (see Section 3.2.4.3, Full Facilities Removal of Four
Dams - KBRA).

In Oregon, implementation measures focused on water temperature in the Upper Klamath
Lake Drainage TMDL and those in the Upper Klamath River and Lost River Sub-basins
TMDLs would improve water temperatures in the Hydroelectric Reach. The Oregon
TMDLs include heat load allocations for anthropogenic and background nonpoint
sources, where effective shade and channel morphology targets are used as surrogate
measures for controlling nonpoint source temperature loading (see Section 3.2.2.4).

To support beneficial uses in California, the North Coast Basin Plan stipulates that water
temperature can not be increased by more than 2.8°C (5°F) above natural receiving
temperatures (see Table 3.2-4). The NCRWQCB has determined that natural receiving
water temperatures in the Klamath River are already too warm to support designated
beneficial uses. Therefore, the Klamath TMDL allocates a daily average (and daily
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maximum) increase in water temperatures of 0.5°C [0.9°F] for Copco 1 and 2 reservoir
tailraces and 0.1°C [0.18°F] for the Iron Gate Reservoir tailrace. This allocation is
designed to alleviate the late summer/fall 2—10°C (3.6—18°F) warming caused by the
reservoirs immediately downstream of Iron Gate Dam under existing conditions (see
Section 3.2.3.2). Additionally, a compliance lens in Copco 1 and Iron Gate Reservoirs
must be maintained, such that water temperature and dissolved oxygen conditions would
be suitable for cold water fish in the reservoirs during the critical summer period (see
Section 3.2.2.4). To date, no proposed action has been identified by PacifiCorp to
achieve the temperature allocations assigned to Copco 1 and Iron Gate reservoirs.

The Klamath TMDL model (see Appendix D) indicates that under the No Action/No
Project Alternative (similar to the TMDL T4BSRN scenario) water temperatures in the
reach from Link River Dam to just upstream of J.C. Boyle Reservoir (including Keno
Impoundment and Lake Ewauna) and in the Hydroelectric Reach would be very similar
to modeled natural conditions temperatures (TMDL T1BSR scenario) (NCRWQCB
2010a). While the Klamath TMDL model output also indicates that natural conditions
would exceed the 16°C (60.8°F) numeric water quality objective for the support of core
coldwater habitat in Oregon during June—October (see Table 3.2-3), the narrative Oregon
standard stipulates that the natural conditions criterion would supersede the numeric
criterion. Thus, assuming eventual full attainment of the Oregon and California TMDLSs,
water temperature objectives in the Klamath Hydropower Reach can be met; however,
the timeframes for achieving water temperature allocations required under the TMDLs
will depend on the measures taken to improve water quality conditions. Full attainment
could require decades to achieve.

The TMDL models do not address the potential effects of global climate change on water
temperatures in the Klamath Basin (Appendix D).Within the period of analysis (i.e., 50
years), climate change models for the region suggest that as the western United States
warms, air temperatures will increase, there will be a slight increase in overall
precipitation, winter snowfall will likely shift to higher elevations, and snowpack will be
diminished as more precipitation falls as rain (Oregon Climate Change Research Institute
[OCCRI] 2010; see also Section 3.10.3.1). For the Sprague River watershed, increased
flooding earlier in the spring and decreased summer baseflow would occur as a
consequence of increased and decreased proportions of rainfall and snowfall,
respectively, given climate change projections (Risley 2010). In the Klamath Basin as a
whole, increasing air temperatures and decreasing flows in the summer months would be
expected to cause general increases in summer and fall water temperatures on the order of
2-3°C (3.6-5.4°F) (Bartholow 2005) (see also discussion under Lower Klamath Basin).

As part of the Klamath Dam Removal Secretarial Determination studies, the effects of
climate change were included in model projections for future water temperatures under
the No Action/No Project Alternative and the Proposed Action. RBM10 model results
using climate change predictions from five GCMs indicate that future water temperatures
under the No Action/No Project Alternative (where simulated flows are subject to the
2010 Biological Opinion mandatory flow regime [NOAA Fisheries Service 2010]) would
be 1-2.3 °C (1.8-4.1 °F) warmer than historical temperatures in the Klamath Basin (Perry
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et al. 2011). While this temperature range is slightly lower than that suggested using the
Bartholow (2005) historical estimates, within the general uncertainty of climate change
projections, the two modeling efforts correspond reasonably well and indicate that water
temperatures in the Upper Klamath Basin are expected to increase with the period of
analysis on the order of 1-3°C (1.8-5.4°F).

The anticipated increases in water temperatures due to climate change would also occur
over a timescale of decades and would act in opposition to improvements expected from
successful TMDL implementation throughout the Upper Klamath Basin. The magnitude
of the opposition would be slightly less than, but within the general range of, late
summer/fall improvements (2—10°C [3.6—18°F]) expected by the TMDLs immediately
downstream of Iron Gate Dam (see discussion under Lower Klamath Basin), such that
climate change would partially offset the anticipated TMDL-related improvements.

Existing late summer/fall water temperatures in the Hydroelectric Reach are
adverse. Full attainment of the Oregon and California TMDLSs (implementation
mechanisms and timing unknown) would significantly improve conditions in the
Hydroelectric Reach, but climate change would partially offset TMDL-related
improvements in the late summer/fall. Continued impoundment of water in the
reservoirs at the Four Facilities under the No Action/No Project Alternative would
result in no change from existing conditions.

Lower Klamath Basin

Continued impoundment of water at the Four Facilities could result in short-term and
long-term seasonal water temperatures that are shifted from the natural thermal regime
of the river and do not meet applicable California North Coast Basin Plan water quality
objectives and adversely affect beneficial uses in the Klamath River downstream of Iron
Gate Dam. Under existing conditions, the Four Facilities alter the natural thermal regime
of the river by cooling springtime water temperatures 1-2.5°C (1.8-4.5°F) and warming
late summer/fall water temperatures 2-10°C (3.6-18°F) in the lower Klamath River, with
the largest effects occurring just downstream of Iron Gate Dam (RM 190.1) (PacifiCorp
2004a, Dunsmoor and Huntington 2006, NCRWQCB 2010a, Perry et al. 2011). Effects
diminish with distance downstream such that they are not discernable by the Salmon
River (RM 66) (see Section 3.2.3.2 and Appendix C for more detail). Summer MWMTs
in the Klamath River downstream of Iron Gate Dam to the Salmon River regularly
exceed the range of chronic effects temperature thresholds (13-20°C [55.4-68°F]) for
full salmonid support in California (NCRWQCB 2010a) and result in non-attainment of
designated COLD and WARM beneficial uses (see Table 3.2-4). Although not an effect
of the reservoirs at the Four Facilities, MWMTSs in the mainstem from the Salmon River
to the Klamath Estuary also regularly exceed these thresholds and result in non-
attainment of these beneficial uses (see Section 3.2.3.2 and Appendix C for more detail).

Within the period of analysis (i.e., 50 years), implementation of NOAA Fisheries Service
2010 Biological Opinion mandatory flows and CDFG Code Section 5937 instream flow
mandate for tributaries to the mainstem Klamath River (see Section 2.3.1 and Section
3.2.4.1, No Action/No Project Alternative) would increase seasonal stream flow and
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would be expected to moderately decrease water temperatures in the Klamath River
downstream of Iron Gate Dam, particularly during summer and fall months. The
California Klamath River TMDLs were developed based on compliance with water
quality objectives at the Oregon-California state line, meaning that successful
implementation of water quality improvement measures under the Oregon TMDLs will
improve water temperatures in the Lower Klamath Basin as well. General
implementation measures under the California Klamath TMDLs associated with water
temperature improvements are described in the prior section for the Upper Klamath Basin
and in Section 3.2.2.4. Additionally, the Shasta, Scott, and Salmon Rivers, tributaries to
the lower Klamath River, have TMDLs addressing temperature (see Section 3.2.2.4).

The Klamath TMDL model indicates that under the No Action/No Project Alternative
(similar to TMDL T4BSRN scenario), water temperatures from Iron Gate Dam (RM
190.1) to the Klamath Estuary (RM 0-2) would improve towards modeled natural
conditions (similar to the TMDL T1BSR scenario) (NCRWQCB 2010a). Some delayed
warming of springtime water temperatures (February-March) and delayed cooling of late
summer/fall (August-November) water temperatures would still occur under the No
Action/No Project Alternative due to the large thermal mass of Copco 1 and Iron Gate
reservoirs. This temporal shift may continue to occur under the No Action/No Project
Alternative from downstream of Iron Gate Dam to approximately Seiad Valley

(RM 129.4) because while full attainment of the California Klamath TMDLs would
improve water temperature, the model is unable to demonstrate full temperature
compliance in the spring and fall downstream of Iron Gate Dam to Seiad Valley with the
Four Facilities in place. Based on TMDL model results, water temperature from Seiad
Valley (RM 129.4) to the Salmon River (RM 66.0) (the approximate location at which
the reservoir temperature signal no longer persists under existing conditions), would meet
water quality objectives. The model-predicted lack of compliance from Iron Gate Dam to
Seaid Valley underlies the TMDL requirement for PacifiCorp to develop a Reservoir
Management Plan that specifically addresses water temperature and dissolved oxygen
improvements that would allow the Four Facilities to meet water quality objectives
(NCRWQCB 2010a). The timeframes for achieving water temperature allocations
required under these TMDLs will depend on the measures taken to improve water quality
conditions. It is anticipated that full attainment of the TMDLs would require decades to
achieve.

General climate change effects are discussed in Section 3.10.3.1. With respect to water
temperatures in the Lower Klamath Basin, the historical data record indicates that
mainstem water temperatures have increased approximately 0.05°C (0.09°F) per year
between 1962 and 2001 (Bartholow 2005) such that climate change may already be
affecting Klamath River water temperatures. Projecting the Bartholow (2005) estimate of
an average annual temperature increase 50 years into the future, water temperatures
would increase 2-3°C (3.6-5.4°F) by the end of the analysis period. As part of the
Klamath Dam Removal Secretarial Determination studies, the effects of climate change
were included in model projections for future water temperatures under the No Action/No
Project Alternative and the Proposed Action. RBM10 model results using climate change
predictions from five GCMs indicate that future water temperatures under the No
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Action/No Project Alternative (where simulated flows are subject to the 2010 Biological
Opinion mandatory flow regime [NOAA Fisheries Service 2010]) would be 1-2.3 °C
(1.8-4.1 °F) warmer than historical temperatures (Perry et al. 2011). While this
temperature range is slightly lower than that suggested using the Bartholow (2005)
historical estimates, within the general uncertainty of climate change projections, the two
projections correspond reasonably well and indicate that water temperatures in the Lower
Klamath Basin are expected to increase with the period of analysis on the order of 1-3°C
(1.8-5.4°F).

The anticipated increases in water temperatures due to climate change would also occur
over a timescale of decades and would act in opposition to improvements expected from
successful TMDL implementation throughout the Lower Klamath Basin. Within the
range of late summer/fall improvements expected by the TMDLs (2—-10°C [3.6—18°F]
immediately downstream of Iron Gate Dam and 2—-5°C [3.6—9°F] just upstream of the
Scott River), climate change would partially offset the anticipated TMDL-related
improvements. Climate change would also completely offset the existing 1-2°C
springtime cooling effect of the reservoirs; the cooling effect in spring is potentially
beneficial to rearing salmonids by reducing stress and disease for late outmigrants.

Existing late summer/fall water temperatures in the Klamath River from
immediately downstream of Iron Gate Dam to the Salmon River (RM 66) are
adverse®. Full attainment of the Oregon and California TMDLs (implementation
mechanism and timing unknown) would significantly improve conditions but water
temperatures from Iron Gate Dam to approximately Seiad Valley (RM 129.4) would
remain adverse. Climate change would partially offset TMDL-related
improvements in the late summer/fall. Continued impoundment of water in the
reservoirs at the Four Facilities under the No Action/No Project Alternative would
result in no change from existing conditions.

3.2.4.3.1.2 Suspended Sediments

Upper Klamath Basin

Continued impoundment of water at the Four Facilities could result in short-term and
long-term interception and retention of mineral (inorganic) suspended material by the
KHP dams. Under existing conditions, peak concentrations of this suspended material
occur during winter and spring (November through April) due to runoff and tributary
flows to the Hydroelectric Reach associated with high-flow events. The KHP dams
intercept and trap suspended materials such that water column concentrations generally
decrease with distance downstream in the Hydroelectric Reach (see Section 3.2.3.3).
While this may be potentially beneficial for downstream reaches by decreasing TSS
concentrations and turbidity, the trapping of fine sediments and suspended materials does
not appear to be a critical function with respect to the overall sediment delivery for the
Klamath Basin (see also Section 3.11.3.3 for a discussion of basin sediment supply and
transport). A relatively small (3.4 percent) fraction of total sediment supplied to the

® Water temperatures from the Salmon River to the Klamath Estuary are also adverse but this condition is
not a result of the impoundment of water in the reservoirs at the Four Facilities.
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Klamath River on an annual basis originates from the upper and middle Klamath River
(i.e., from Keno Dam to the Shasta River) (see Section 3.2.3.3) and beneficial uses in the
upper Klamath River are currently not impaired due to mineral (inorganic) suspended
material (see Table 3.2-8).

Under the No Action/No Project Alternative, the ongoing Williamson River Delta Project
and Agency Lake and Barnes Ranches Project would contribute to reduced mineral
(inorganic) fine sediment inputs to Upper Klamath Lake. In the tributaries to Upper
Klamath Lake, additional resource management actions for fish habitat restoration (see
Section 2.4.2) related to mineral (inorganic) sediment are ongoing, including the
following:

Floodplain rehabilitation

Large woody debris replacement

Cattle exclusion [fencing]

Riparian vegetation planting

Mechanical thinning of upland areas and fire treatment
Purchase of conservation easements/land

Road decommissioning

Reduction of fine sediment sources

These resource management actions are also discussed with respect to water quality
effects under the KBRA (see Section 3.2.4.3, Full Facilities Removal of Four Dams -
KBRA).

Anticipated climate change effects within the period of analysis (i.e., 50 years) include
increased fine sediment delivery to streams due to more intense and frequent precipitation
events and elevated stormwater runoff (Barr et al. 2010) (see Section 3.10.3.1, Existing
Conditions — Climate Change Projections). The anticipated increases would occur over a
timescale of decades and may reduce anticipated improvements expected from successful
implementation of the aforementioned resource management actions; however, the
magnitude of the increased sediment delivery relative to the currently low levels of fine
sediment production has not been assessed.

Existing interception and retention of mineral (inorganic) suspended material in the
reservoirs in the Hydroelectric Reach is potentially beneficial. Continued
impoundment of water at the Four Facilities under the No Action/No Project
Alternative would result in no change from existing conditions.

Implementation of IM 7, J.C. Boyle Gravel Placement and/or Habitat Enhancement,
could result in short-term (one year) increases in mineral (inorganic) suspended material
in the Hydroelectric Reach. Under this IM, suitable spawning gravel would be placed in
the J.C. Boyle Bypass and Peaking reaches in the fall of 2011 using a passive approach
before high flow periods, or to provide for other habitat enhancement in the Klamath
River upstream of Copco 1 Reservoir. These actions would provide improvements in
habitat quality for resident fish prior to dam removal, and for resident and anadromous
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species following dam removal. Work on IM 7 began in fall 2010 with the contracting,
planning, and permitting phase. Passive gravel placement is specified by IM 7, which
would avoid in-stream placement of gravel and would limit turbidity increases to periods
of high river flow when turbidity is naturally elevated. The potential for sediments to
enter the water during gravel placement along the river banks can be minimized or
eliminated downstream of the enhancement sites through the implementation of BMPs
for construction activities (Appendix B) (BLM 2011). Any disturbed sediments would be
trapped by Iron Gate Reservoir and not transferred downstream to the Klamath River,
particularly given implementation of BMPs. Under the No Action/No Project
Alternative, the effect of IM 7, J.C. Boyle Gravel Placement and/or Habitat
Enhancement, on SSCs in the Hydroelectric Reach would be a less-than-significant
impact.

Implementation of IM 8, J.C. Boyle Bypass Barrier Removal, could result in short-term
increases in mineral (inorganic) suspended material in the Hydroelectric Reach due to
deconstruction activities. Under this 1M, the sidecast rock barrier located approximately
three miles upstream of the J.C. Boyle Powerhouse in the J.C. Boyle Bypass Reach
would be removed. The objective of IM 8 is to provide for the safe, timely, and effective
upstream passage of Chinook and coho salmon, steelhead, Pacific lamprey, and redband
trout. The potential for sediments to enter the water during in-stream work associated
with barrier removal and from construction site runoff could be minimized or eliminated
through the implementation of BMPs for construction activities (Appendix B). Any
disturbed sediments would be trapped by Copco 1 Reservoir and not transferred
downstream to the Klamath River, particularly given implementation of BMPs. Under
the No Action/No Project Alternative, the effect of IM 8, J.C. Boyle Bypass Barrier
Removal, on SSCs in the Hydroelectric Reach in the J.C. Boyle bypass reach would
be a less-than-significant impact.

Continued impoundment of water at the Four Facilities could result in short-term and
long-term seasonal (April through October) increases in algal-derived (organic)
suspended material in the Hydroelectric Reach due to in-situ algal blooms. Under
existing conditions, episodic increases in suspended material occur in the KHP reservoirs
during summer months as a result of in-situ algal productivity. These concentrations
typically range 10-20 mg/L, but can be greater than 200 mg/L (see Section 3.2.3.3) and
cause nuisance or adversely affect beneficial uses during intense blooms. While some
settling of algal-derived (organic) suspended materials from Upper Klamath Lake may
occur in the reservoirs at the Four Facilities, the majority of removal occurs further
upstream in the Keno Impoundment, with some additional decreases in concentration due
to mechanical breakdown of algal remains in the turbulent river reaches between Keno
Dam and Copco 1 Reservoir, and dilution from the springs downstream of J.C. Boyle
Dam (see Appendix C for more detail). The high levels of seasonal suspended material
caused by algal blooms in the reservoirs in the Hydroelectric Reach would continue to
occur under the No Action/No Project Alternative.

Also under this alternative, the ongoing Williamson River Delta Project and Agency
Lake and Barnes Ranches Project would contribute to reduced fine sediment inputs to
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Upper Klamath Lake. At a programmatic level, the fine sediment reductions may
decrease overall sediment-associated phosphorus inputs to the lake and downstream
reaches. The effects would be mostly local, but may indirectly reduce nutrient
concentrations in the Hydroelectric Reach by decreasing concentrations in upstream
Upper Klamath Lake. In the tributaries to Upper Klamath Lake, additional resource
management actions for fish habitat restoration (see Section 2.4.2) related to sediment-
associated phosphorus are ongoing, including the following:

Floodplain rehabilitation

Cattle exclusion [fencing]

Riparian vegetation planting

Mechanical thinning of upland areas and fire treatment
Purchase of conservation easements/land

Road decommissioning

These resource management actions are also discussed with respect to water quality
effects under the KBRA (see Section 3.2.4.3, Full Facilities Removal of Four Dams -
KBRA).

Full attainment of the measures in Oregon’s Upper Klamath River and Lost River
TMDLs may indirectly decrease algal-derived suspended material in the Link River and
Klamath River upstream of the Oregon-California state line within the period of analysis
(i.e., 50 years). The Oregon draft TMDLs require reductions in phosphorus and nitrogen
loading from both point sources and nonpoint sources in the Upper Klamath River to
address chlorophyll-a impairments (see Section 3.2.2.4, Upper Klamath River and Lost
River TMDLs). Decreases in nutrient inputs to the upper Klamath River would decrease
algal blooms and decrease algal-derived suspended material in this reach. Full attainment
of the California Lower Lost River for pH and nutrients and the Klamath River TMDLSs
for organic enrichment/low dissolved oxygen, nutrients, and microcystin water quality
impairments would decrease algal-derived suspended material in the Klamath River
downstream of the Oregon-California state line to Iron Gate Reservoir and would, in the
long-term, be beneficial to water quality. It is anticipated that full attainment of the
Oregon and California TMDLs would require decades to achieve.

Anticipated climate change effects within the period of analysis (i.e., 50 years) include
longer and more intense algal blooms due to increased air temperatures (Barr et al. 2010)
(see Section 3.10.3.1, Existing Conditions — Climate Change Projections) and higher
overall rates of photosynthesis during summer months. This may increase levels of algal-
derived (organic) suspended material. The anticipated increases in suspended material
due to climate change would also occur over a timescale of decades and may reduce
anticipated improvements expected from successful TMDL implementation throughout
the Upper Klamath Basin; however, the magnitude of the increased algal productivity
with increasing temperature has not been assessed.

Existing seasonal increases in algal-derived (organic) suspended material in the
reservoirs in the Hydroelectric Reach are adverse. Full attainment of the Oregon
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and California TMDLs (implementation mechanism and timing unknown) would
significantly decrease algal blooms and associated suspended material in the
reservoirs in this reach. Continued impoundment of water in the reservoirs at the
Four Facilities under the No Action/No Project Alternative would result in no change
from existing conditions.

Lower Klamath Basin

Continued impoundment of water at the Four Facilities could result in short-term and
long-term interception and retention of mineral (inorganic) sediments by the dams and
correspondingly low levels of suspended material immediately downstream of Iron Gate
Dam. Under existing conditions, during November—April, mineral (inorganic) suspended
sediments tend to be <100 mg/L in the Klamath River immediately downstream of Iron
Gate Dam, increasing to levels greater than 150 mg/L in the mainstem downstream of the
confluence with the Trinity River during storm events (see Section 3.2.3.3). While the
interception and retention of mineral (inorganic) suspended sediments may be moderately
beneficial for the Klamath River immediately downstream of Iron Gate Dam, this
represents a very minor portion of the load with respect to overall sediment delivery for
the Klamath Basin. A relatively small (3.4 percent) fraction of total sediment supplied to
the Klamath River on an annual basis, originates from the upper and middle Klamath
River (i.e., from Keno Dam to the Shasta River) (see Section 3.2.3.3) and beneficial uses
in the Klamath River immediately downstream of Iron Gate Dam are currently not
impaired due to mineral (inorganic) suspended material (see Table 3.2-8).

The Klamath River from the Trinity River (RM 42.5) to the mouth (RM 0) is listed as
sediment impaired (see Table 3.2-8), and while the California Klamath River TMDLs do
not explicitly address sediment impairments, they do identify allocations to address
temperature impairments caused by excessive (primarily inorganic) sedimentation (see
Section 3.2.2.4, Klamath River TMDLs). Additionally, the Trinity River and South Fork
Trinity River TMDLs, which are outside of the area of analysis for the Proposed Action
and alternatives, are expected to affect water quality in the lower Klamath River. These
TMDLs include a specific focus on sediment improvements. Further, the Scott River
TMDL addresses sediment. General measures under the Trinity, South Fork Trinity, and
Scott Rivers’ TMDLs that can be associated with (primarily mineral) suspended sediment
loads are described briefly in Section 3.2.2.4.

Full attainment of the measures in the Trinity River, South Fork Trinity River, and Scott
River TMDLs would decrease (primarily mineral) suspended sediment loads in the
sediment impaired reach of the lower Klamath River from the Trinity River (RM 40) to
the mouth (RM 0) and would, in the long-term, be beneficial to water quality. Full
attainment could require decades to achieve. These implementation measures would
occur downstream of the Four Facilities and are not related to the KHP reservoirs under
the No Action/No Project Alternative.

Anticipated climate change effects within the period of analysis (i.e., 50 years) include

increased fine sediment delivery to streams due to more intense and frequent precipitation
events and elevated stormwater runoff (Barr et al. 2010) (see Section 3.10.3.1, Existing
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Conditions — Climate Change Projections). The anticipated increases would occur over a
timescale of decades and may reduce improvements expected from successful
implementation of the aforementioned TMDL implementation actions; however, the
magnitude of the increased sediment delivery relative to the currently low levels of fine
sediment production has not been assessed.

Existing interception and retention of mineral (inorganic) sediments by the dams is
potentially beneficial. Continued impoundment of water in the reservoirs at the
Four Facilities under the No Action/No Project Alternative would result in no change
from existing conditions.

Continued impoundment of water at the Four Facilities could result in short-term and
long-term seasonal (April through October) increases in algal-derived (organic)
suspended material in the reservoirs in the Hydroelectric Reach and transport into the
Klamath River downstream of Iron Gate Dam. Under existing conditions, concentrations
of summer and fall (June—October) algal-derived (organic) suspended material in the
Klamath immediately downstream of Iron Gate Dam tend to be less than 5-8 mg/L,
reflecting the dams’ capacity to intercept and retain suspended material. Much of the
algal-derived (organic) suspended material retained behind the Project dams is a result of
in-reservoir algal production, as the majority (although not all) of the algal material
transported downstream from Upper Klamath Lake appears to be intercepted in the Keno
Impoundment (see Appendix C for more detail). However, some of the seasonal algal
production that occurs in Copco 1 and Iron Gate Reservoirs is transported downstream to
the Klamath River, as evidenced by chlorophyll-a patterns, and to a lesser degree TSS
patterns, in the river from Iron Gate Dam to the Klamath Estuary (see Appendix C for
more detail). While the transport occurs, TSS levels are still relatively low. This pattern
would continue to occur under the No Action/No Project Alternative.

Full attainment of the measures in Oregon’s Upper Klamath River and Lost River
TMDLs would decrease algal blooms and decrease algal-derived suspended material in
the KHP reservoirs due to decreasing nutrient availability. Full attainment of the
measures in California’s Lower Lost River TMDLs and Klamath River TMDLSs for
organic enrichment/low dissolved oxygen, nutrients, and microcystin water quality
impairments, would also decrease algal-derived suspended material KHP reservoirs and
would, in the long-term, be beneficial to water quality. It is anticipated that full
attainment of the Oregon and California TMDLSs would require decades to achieve.

Anticipated climate change effects within the period of analysis (i.e., 50 years) include
increased fine sediment delivery to streams and earlier, longer, and more intense algal
blooms (Barr et al. 2010) (see Section 3.10.3.1, Existing Conditions — Climate Change
Projections), which may increase levels of both mineral (inorganic) and algal-derived
(organic) suspended material, the latter due to higher overall rates of photosynthesis
during summer months. The anticipated increases in suspended sediments due to climate
change would also occur over a timescale of decades and may reduce improvements
expected from successful TMDL implementation throughout the Lower Klamath Basin;
however, the magnitude of the opposition is unknown.
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Existing transport of seasonally high algal-derived (organic) suspended material
from the reservoirs to the Klamath River downstream of Iron Gate Dam is adverse.
Full attainment of the Oregon and California TMDLs (implementation mechanism
and timing unknown) would significantly improve conditions. Continued
impoundment of water in the reservoirs at the Four Facilities under the No
Action/No Project Alternative would result in no change from existing conditions.

3.2.4.3.1.3 Nutrients

Upper Klamath Basin

Continued impoundment of water at the Four Facilities could result in long-term
interception and retention of TN and TP in the Hydroelectric Reach on an annual basis
but release (export) of TP and TN from reservoir sediments on a seasonal basis. Under
existing conditions, TN and TP decrease longitudinally through the Hydroelectric Reach
on an annual basis due to dilution from the springs downstream of J.C. Boyle Dam and
the settling of algal-derived (organic) material and associated nutrients in Copco 1 and
Iron Gate reservoirs. On a seasonal basis, reservoir sediments can release bioavailable
TP (as ortho-phosphorus), and to a lesser degree, bioavailable TN (as ammonium), to the
water column during periods of seasonal hypolimnetic anoxia (see Section 3.2.3.4).
While much of the TP released from anoxic reservoir sediments appears to remain within
the hypolimnion until the reservoirs begin to turn over in the fall, some release does occur
during late summer and fall months when it could stimulate in-reservoir algal blooms.
Nutrients infrequently meet narrative Oregon water quality objectives for nuisance algae
growth (Oregon Administrative Rule [OAR] 340-041-0019), or the narrative California
North Coast Basin Plan water quality objective for biostimulatory substances (see Table
3.2-4) in the Hydroelectric Reach.

Under the No Action/No Project Alternative, the ongoing Williamson River Delta Project
and Agency Lake and Barnes Ranches Project (see above water temperature and
suspended sediment discussions) would provide long-term reductions in nutrients
transported from the Agency Lake subbasin to Upper Klamath Lake. While short-term
releases of nutrients are possible during the establishment of project equilibrium, at a
programmatic level, these activities may decrease overall nutrient inputs to Upper
Klamath Lake by inundating wetland (peat) soils and creating anaerobic conditions that
support nutrient retention, particularly in the case of phosphorus (Snyder and Morace
1997). The effects would be mostly local, but may indirectly reduce nutrient
concentrations in the Hydroelectric Reach by decreasing upstream nutrient concentrations
in Upper Klamath Lake. These resource management actions are discussed again with
respect to water quality effects under the KBRA (see Section 3.2.4.3.2, Full Facilities
Removal of Four Dams - KBRA).

In Oregon, implementation of water quality improvement measures addressing nutrients
in the Upper Klamath Lake Drainage TMDL and Water Quality Management Plan
(WQMP) and the Upper Klamath River and Lost River Sub-basins TMDL and WQMP
(see Section 3.2.2.4), include the following:
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e Achievement of TMDL targets for TP loading as the primary method of
improving dissolved oxygen (and pH) conditions in Upper Klamath and Agency
lakes

¢ Reductions in phosphorus, nitrogen, and BOD loading from both point and
nonpoint (e.g., agricultural returns) sources in the Upper Klamath River

In addition to the Oregon upstream improvements, California possesses load allocations
for the Lower Lost River TMDLs for pH and nutrients and specific TMDL load
allocations for TN and TP assigned to the KHP facilities for the Klamath River TMDLs.
The California Klamath River TMDL also indicates that “alternative pollutant load
reductions and/or management measures or offsets that achieve the in-reservoir targets”
are possible (NCRWQCB 2010a).

The Oregon and California TMDLs in the Upper Klamath Basin are designed to meet
water quality objectives; however, the timeframes for achieving nutrient allocations
required under these TMDLs will depend on the measures taken to improve water quality
conditions. Klamath TMDL model results for nutrient species (i.e., ortho-phosphorus,
nitrate, and ammonium) are highly variable depending on location and season, likely due
to rapid uptake and release of these chemical species during and following seasonal algal
blooms (see Section 3.2.3.1) and potentially due to peaking operations at the J.C. Boyle
Powerhouse. Nonetheless, TMDL modeling results tend to suggest that concentrations
under the No Action/No Project Alternative would be similar to modeled natural
conditions in the Hydroelectric Reach in spring and summer assuming full attainment of
the TMDLs. Full attainment could require decades to achieve and is highly dependent on
nutrient loads exiting Upper Klamath Lake and on agricultural return flows along the
Keno Reach.

In summary, despite beneficial annual decreases in TP and TN through the Hydroelectric
Reach, on a seasonal basis, internal release and export of TP, and to a lesser degree TN,
from anoxic reservoir sediments during the summer and late fall may contribute to large
blooms of toxigenic algae in the reservoirs.

Existing interception and retention of nutrients in the reservoirs on an annual basis
is beneficial, but the release (export) of nutrients (particularly TP) from reservoir
sediments on a seasonal basis is adverse for the Hydroelectric Reach. Full
attainment of the Oregon and California TMDLs (implementation mechanism and
timing unknown) would significantly decrease nutrients. Continued impoundment
of water in the reservoirs at the Four Facilities under the No Action/No Project
Alternative would result in no change from existing conditions.

Lower Klamath Basin

Continued impoundment of water at the Four Facilities could result in long-term
interception and retention of TP and TN in the KHP reservoirs on an annual basis and
release (export) of TP and TN to the Klamath River downstream of Iron Gate Dam on a
seasonal basis. On an annual basis, nutrients in the Klamath River downstream of Iron
Gate Dam currently tend to be lower than those in upstream reaches, due to dilution from
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the natural springs downstream of J.C. Boyle Dam and settling of particulate matter and
associated nutrients in the larger KHP reservoirs (see Section 3.2.3.4). Further decreases
in nutrient levels occur with distance downstream of Iron Gate Dam due to a combination
of tributary dilution and in-river nutrient removal processes (see Section 3.2.3.4).
Although interception and retention of nutrients in the KHP reservoirs on an annual basis
may be beneficial to the Klamath River downstream of Iron Gate Dam, under existing
conditions TP and TN concentrations from the dam to the Klamath Estuary during late
summer/early fall do not meet the narrative California Basin Plan water quality objective
for biostimulatory substances due to the promotion of algal growth at levels that cause
nuisance effects or adversely affect beneficial uses (see Table 3.2-4), nor do they meet
the Hoopa Valley Tribe numeric criteria for TP (0.035 mg/L) and TN (0.2 mg/L) (see
Table 3.2-6). Further, in late-summer and fall (i.e., August-November), TP and TN
concentrations can increase downstream of the KHP reservoirs due to release of TP (as
ortho-phosphorus) and, to a lesser degree, TN (as ammonium), which are formed during
periods of seasonal hypolimnetic anoxia in Copco 1 and Iron Gate reservoirs. This
seasonal release occurs during periods that may stimulate periphyton growth in the
Klamath River downstream of Iron Gate Dam (see Appendix C, Sections C.3.1.4
C.3.2.1). This pattern would continue under the No Action/No Project Alternative.

In the Lower Klamath Basin, the California Klamath TMDLs include a specific focus on
nutrient (TN and TP) improvements through specific load allocations assigned to the
KHP facilities in California — Copco and Iron Gate reservoirs (see Section 3.2.2.4).
Although specific nutrient allocations are only assigned to the KHP, the California
Klamath TMDLs were developed based on compliance with water quality objectives at
the Oregon-California state line, meaning that successful implementation of water quality
improvement measures under the Oregon TMDLs will improve nutrients in the Lower
Klamath Basin as well. General measures under the California Klamath River TMDLs
that are associated with nutrients include the following:

e Developing a conditional waiver by 2012 to control discharges from agricultural
activities (e.g., grazing, irrigated agriculture)

e Prohibiting the unauthorized discharge of waste that is in violation of water
quality standards

The Shasta River TMDLs also address nutrients (see Section 3.2.2.4).

Full attainment of the measures in the Oregon and California TMDLs would result in
waters meeting water quality standards; however, the timeframes for achieving nutrient
allocations required under these TMDLs will depend on the measures taken to improve
water quality conditions. Modeling conducted for development of the California

Klamath River TMDLs indicates that under the No Action/No Project Alternative
(similar to the T4ABSRN scenario) TN and TP in the Klamath River downstream of Iron
Gate Dam would meet or be lower than modeled natural conditions due to the trapping
efficiency of sediment- and algal-associated nutrients behind the dams. Nutrient levels
would also meet Hoopa Valley Tribe criteria for TP (0.035 mg/L) and TN (0.2 mg/L)
(NCRWQCB 2010a). Given full attainment of the measures in the Oregon and California
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TMDLs, actual TN concentrations under the No Action/No Project Alternative and
natural conditions might be slightly lower than the model predicted concentrations,
because denitrification is not included as a possible nitrogen removal term in the riverine
segments of the Klamath TMDL model (Tetra Tech 2009). Nutrient species (i.e., ortho-
phosphorus, nitrate, ammonium) concentrations are variable depending on location and
season, with particularly high daily variation during summer months, but Klamath TMDL
model results tend to suggest that concentrations under the No Action/No Project
Alternative would be somewhat higher than modeled natural conditions in the Lower
Klamath Basin. Use of adaptive management will be employed to refine efforts toward
achieving water quality standards and TMDL targets. It is anticipated that full attainment
of the TMDLs would require decades to achieve.

Existing interception and retention of nutrients in the reservoirs on an annual basis
is beneficial, but the release (export) of nutrients (particularly TP) on a seasonal
basis is adverse for the Klamath River downstream of Iron Gate Dam. Full
attainment of the Oregon and California TMDLs (implementation mechanism and
timing unknown) would significantly decrease nutrients. Continued impoundment
of water in the reservoirs at the Four Facilities under the No Action/No Project
Alternative would result in no change from existing conditions.

3.2.4.3.1.4 Dissolved Oxygen

Upper Klamath Basin

Continued impoundment of water at the Four Facilities could result in long-term
seasonal and daily variability in dissolved oxygen concentrations in the Hydroelectric
Reach, such that levels do not meet ODEQ and California North Coast Basin Plan water
quality objectives and adversely affect beneficial uses. Under existing conditions,
dissolved oxygen levels exhibit summer and fall levels substantially below water quality
objectives and infrequently support designated beneficial uses in Oregon for coldwater
aquatic life, cool water aquatic life, warm water aquatic life, and spawning (including
bull trout spawning and juvenile rearing, core cold-water habitat, redband trout, and cool
water species [no salmonid use]; see Table 3.2-3), and in California for COLD, WARM,
and SPWN beneficial uses (see Table 3.2-4). Dissolved oxygen levels are particularly
low during the summer in the reach from Link River Dam to upstream of J.C. Boyle
Reservoir (including Keno Impoundment and Lake Ewauna), with typical levels ranging
from <1 mg/L to 5 mg/L. The primary cause of low summertime dissolved oxygen in the
Keno Impoundment (including Lake Ewauna) is settling and decomposition of algae
exported from Upper Klamath Lake (see Section 3.2.2.5). In the Hydroelectric Reach,
the seasonal variability in dissolved oxygen concentrations in J.C. Boyle Reservoir is
highly influenced by the adverse dissolved oxygen conditions in the upstream Keno
Impoundment. Dissolved oxygen in hypolimnetic waters of Copco 1 and Iron Gate
reservoirs reach minimum values near 0 mg/L during the summer (see Section 3.2.2.5).

Under the No Action/No Project Alternative, the ongoing Williamson River Delta Project
and Agency Lake and Barnes Ranches Project may contribute to long-term improvements
in seasonally low dissolved oxygen in Upper Klamath Lake. These resource
management actions may decrease overall suspended sediment and nutrient inputs to
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Upper Klamath Lake and downstream reaches. These resource management actions are
discussed again with respect to water quality effects under the KBRA (see Section
3.2.4.3, Full Facilities Removal of Four Dams - KBRA).

In Oregon, implementation of TMDL water quality improvement measures focus on
dissolved oxygen through reductions in water temperature and nutrient concentrations.
The Upper Klamath Lake Drainage TMDL (see Section 3.2.2.4) include the following
recommended measures for working toward achievement of TMDL targets for TP
loading as the primary method of improving dissolved oxygen (and pH) conditions in
Upper Klamath River along with Upper Klamath Lake and Agency lakes:

¢ Implementation of BMPs for improving dissolved oxygen in the Sprague River
¢ Reductions in phosphorus, nitrogen, and BOD loading from both point and
nonpoint sources in the Upper Klamath River

Additionally, the Upper Klamath River and Lost River Sub-basins TMDLSs require
dissolved oxygen augmentation to J.C. Boyle Reservoir and several impoundments on the
Lost River (the latter is not included in the area of analysis). The Lower Lost River pH
and nutrient TMDLs were designed to ensure that California’s numeric dissolved oxygen
water quality standard would be attained. In California, one of the three TMDL load
allocations assigned to the KHP is to create sufficient dissolved oxygen in Copco 1 and
Iron Gate Reservoirs through a compliance lens, such that water temperature and
dissolved oxygen conditions would be suitable for cold water fish during the critical
summer period (see Section 3.2.2.4).

Full attainment of the measures in the Oregon and California TMDLs would result in
waters meeting water quality standards; however, the timeframes for achieving dissolved
oxygen (DO) allocations required under these TMDLs will depend on the measures taken
to improve water quality conditions, especially reductions in nutrients. Based on Oregon
numeric water quality standards, dissolved oxygen levels in the Upper Klamath Basin
would need to meet natural conditions or attain 5.5 mg/L (year-round minimum for warm
water aquatic life), 6.5 mg/L (year-round minimum for cool water aquatic life), 8.0 mg/L
(year-round minimum for coldwater aquatic life), or 11.0 mg/L (January 1-April 15
minimum for spawning) (see Table 3.2-3). As with water temperature, the narrative
Oregon standard stipulates that the natural conditions criterion supersedes the numeric
criterion and is the standard for that water body (see Table 3.2-3). For California,
dissolved oxygen would need to achieve 90 percent saturation based on natural receiving
water temperatures during October—March and 85 percent saturation during April—
September (see Table 3.2-4). The Klamath TMDL model (see Appendix D) indicates
that under the No Action/No Project Alternative with full attainment of the TMDLs
(similar to the TABSRN scenario) dissolved oxygen in the riverine portions of the reach
from Link River Dam to the Oregon-California state line would meet Oregon’s 6.5 mg/L
numeric objective for supporting the cool water aquatic life beneficial use (see Figure
3.2-16). Dissolved oxygen predicted levels would be similar to the modeled natural
conditions baseline (TMDL T1BSR scenario) (NCRWQCB 2010a).
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Klamath TMDL model results for riverine conditions at the Oregon-California state line
indicate a similar pattern, whereby predicted dissolved oxygen concentrations meet the
6.5 mg/L objective year round and achieve the modeled natural conditions baseline
during the warm summer and fall months (Figure 3.2-17). Under full TMDL compliant
conditions, the California 85 percent saturation objective (based on natural receiving
water temperatures) is met at state line under the No Action/No Project Alternative
(Figure 3.2-17). Thus, full attainment of the Oregon and California TMDLs would
eventually be beneficial for dissolved oxygen in the Hydroelectric Reach. Full
attainment could require decades to achieve and it is highly dependent on improvements
in dissolved oxygen in Upper Klamath Lake and the upstream reach from Link River
Dam to J.C. Boyle Dam (particularly Keno Impoundment and Lake Ewauna).

Climate change is expected to cause a small anticipated decrease in dissolved oxygen due
to general increases in water temperature in the Klamath Basin on the order of 2-3°C
(3.6-5.4°F) over the period of analysis (i.e., 50 years) (Bartholow 2005; see also Section
3.2.4.3, Alternative 1: No Action/No Project Alternative: Water Temperature: Upper
Klamath Basin). This would decrease the 100 percent saturation level for dissolved
oxygen by an estimated 0.3-0.4 mg/L, using general assumptions for water temperature
(20-24°C [68-75.2°F]), salinity (0 ppt) and elevation (1,433 m [4,700 ft]), where the
elevation of Upper Klamath Lake is used as a simplifying assumption for the calculation.
Climate change would also occur over a timescale of decades and would act in opposition
to improvements expected from successful TMDL implementation throughout the Upper
Klamath Basin. Alternately, increased levels of algal growth and photosynthesis
anticipated under climate change (Barr et al. 2010) (see Section 3.10.3.1, Existing
Conditions — Climate Change Projections) may increase daytime dissolved oxygen
concentrations during summer months. The magnitude of this increase is unknown.

Existing seasonal dissolved oxygen levels in the Hydroelectric Reach are adverse.
Full attainment of the Oregon and California TMDLs (implementation mechanism
and timing unknown) would significantly increase dissolved oxygen. Continued
impoundment of water at the Four Facilities under the No Action/No Project
Alternative would result in no change from existing conditions.

Lower Klamath Basin

Continued impoundment of water at the Four Facilities could result in long-term
seasonal and daily variability in dissolved oxygen concentrations in the Klamath River
downstream of Iron Gate Dam, such that levels do not meet California North Coast Basin
Plan and Hoopa Valley Tribe water quality objectives and adversely affect beneficial
uses. Under existing conditions, dissolved oxygen in the Klamath River exhibits seasonal
and daily variability immediately downstream of Iron Gate Reservoir with frequent
violations of the California water quality objective (expressed as percent saturation, see
Table 3.2-5) during late summer/early fall (July—September) (see Section 3.2.3.5).
Dissolved oxygen levels generally recover with distance downstream, but they still
exhibit occasional minimum values below objectives during late summer/early fall
downstream of the confluence with the Trinity River (RM 40). The Hoopa Valley Tribe
(8 mg/L) water quality objective for dissolved oxygen, which applies at ~<RM 45-46, is
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also infrequently met during late summer/early fall months (see Section 3.2.3.5). Thus,
dissolved oxygen conditions currently do not fully support designated beneficial uses
COLD and WARM beneficial uses (see Table 3.2-4) in the Klamath River downstream of
Iron Gate Dam.

Under the No Action/No Project Alternative, IM 3, Iron Gate Turbine Venting, as part of
ongoing KHSA IM studies (see also Section 3.2.4.1), may be used to augment dissolved
oxygen in the river for a short distance (approximately one-quarter mile) downstream of
the dam prior to 2020 (see Section 3.2.3.1, Upper Klamath Basin — Dissolved Oxygen —
Hydroelectric Reach). However, pilot studies to date have not indicated that turbine
venting efforts would be a viable long-term solution for dissolved oxygen impairment
from the reservoirs.

In the Lower Klamath Basin, the California Klamath River TMDLs include a specific
focus on dissolved oxygen improvements. Full attainment of water quality improvement
measures under the Oregon TMDLs would improve dissolved oxygen in the California
portions of the Klamath River as well, particularly since California Klamath River
TMDLs were developed based on compliance with water quality objectives at the
Oregon-California state line. Specific dissolved oxygen allocations are assigned to the
KHP and TN, TP, and CBOD allocations are assigned to the mainstem river and
tributaries to support improvement toward dissolved oxygen targets (i.e., water quality
objectives for dissolved oxygen). Specific monthly dissolved oxygen numeric targets are
also assigned to the Copco and Iron Gate tailraces, based on percent saturation (see
Section 3.2.2.4). General measures under the California Klamath River TMDLs
associated with dissolved oxygen in the Klamath River include the following:

e A conditional waiver (developed by 2012) for discharges from agricultural
activities (e.g., grazing, irrigated agriculture)

¢ Prohibiting the unauthorized discharge of waste that is in violation of water
quality standards

The Shasta River TMDLs also address dissolved oxygen. Dissolved oxygen
improvements in the Shasta River would be expected to improve concentrations in the
Klamath River mainstem at or downstream of the confluence with the Shasta River (RM
176.7). Multiple water quality improvement measures in the Shasta River TMDL focus
on dissolved oxygen (see Section 3.2.2.4).

Full attainment of the measures in the Oregon and California TMDLs would result in
waters meeting water quality standards; however, the timeframes for achieving dissolved
oxygen allocations and targets required under these TMDLs will depend on the measures
taken to improve water quality conditions, especially reductions in nutrients in upstream
reaches. The Oregon and California with-dam TMDL scenario (T4BSRN - see Appendix
D) was run in order to quantify the impacts of the dams on water quality and to determine
appropriate allocations and targets. The Klamath with-dam TMDL modeling scenario
indicates that under the No Action/No Project Alternative (similar to the TMDL T4BSRN
scenario), dissolved oxygen concentrations downstream of Iron Gate Dam to the Shasta
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River (RM 176.7), without additional mitigation, would not meet the North Coast Basin
Plan water quality objective of 85 percent saturation (see Tables 3.2-4 and 3.2-5) during
July—September and from the Shasta River to approximately the Scott River (RM 143)
from September—November (see Figures 3.2-19 and 3.2-20). The inability to achieve the
water quality objective of 85% saturation under TMDL compliance conditions from Iron
Gate Dam to the Shasta River is due to the release of low dissolved oxygen water from
the hypolimnion of the reservoir. This result indicates that while full attainment of the
California Klamath TMDLs would result in dramatic improvements in dissolved oxygen
both upstream and downstream of Iron Gate Dam, release of low dissolved oxygen water
from the hypolimnion (i.e., the bottom layer within stratified reservoir) inhibits
compliance from the Iron Gate tailrace to the Scott River with the dams in place. The
TMDL does include dissolved oxygen targets for the tailrace that meet water quality
objectives. It is possible that there are management practices that PacifiCorp could use to
meet the TMDL dissolved oxygen targets. However, these practices have not been
demonstrated to date and the NCRWQCB could not make presumptions regarding what
these practices might be. Therefore, these enhancements were not included in the with-
dams TMDL modeling scenario. Therefore, the TMDL Action Plan includes a
requirement for PacifiCorp to develop a Reservoir Management Plan that specifically
addresses water temperature and dissolved oxygen improvements that would allow the
KHP facilities and downstream reaches to meet water quality objectives (NCRWQCB
2010a).

Farther downstream with full attainment of TMDL allocations, predicted dissolved
oxygen concentrations would remain at or above 85 percent saturation, meeting the North
Coast Region Basin Plan water quality objective from Seiad Valley (RM 129.4) to the
Klamath Estuary. Despite this, predicted dissolved oxygen would infrequently meet the
Hoopa Valley Tribe numeric dissolved oxygen objective of 8 mg/L (see Table 3.2-6),
which applies at ~RM45-46, because warm water temperatures during July—October
would decrease the saturation level of oxygen in the water column to less than 8 mg/L
(see Figure 3.2-20 and 3.2-21). However, Hoopa Valley Tribe has a natural conditions
clause requiring dissolved oxygen to achieve 90% saturation if numeric values are not
met; predicted dissolved oxygen concentrations would meet this natural condition clause.
Throughout the lower Klamath River, daily fluctuations in dissolved oxygen during July—
October would occur due to colonization of periphyton mats in the river and the
associated photosynthetic swings in oxygen production.

As described for the Upper Klamath Basin, climate change would decrease the 100
percent saturation level for dissolved oxygen in the lower basin by increasing water
temperatures. In the lower basin, this would result in an estimated 0.3-0.5 mg/L decrease
in dissolved oxygen, using general assumptions for water temperature (20-24°C
[68-75.2°F]), salinity (O ppt) and elevation at sea level as a simplifying assumption for the
calculation. The small anticipated decreases in dissolved oxygen due to climate change
would also occur over a timescale of decades and would act in opposition to
improvements expected from successful TMDL implementation throughout the Lower
Klamath Basin. As with the upper basin, increased levels of algal growth and
photosynthesis anticipated under climate change (Barr et al. 2010) (see Section 3.10.3.1,
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Existing Conditions — Climate Change Projections) may increase daytime dissolved
oxygen concentrations during summer months. The magnitude of this increase is
unknown.

Existing seasonal dissolved oxygen levels immediately downstream of Iron Gate
Dam are adverse. Full attainment of the Oregon and California TMDLSs
(implementation mechanism and timing unknown) would significantly increase
dissolved oxygen, although seasonal concentrations from Iron Gate Dam to the
Shasta River would remain adverse. Continued impoundment of water at the Four
Facilities under the No Action/No Project Alternative would result in no change from
existing conditions.

3.2.4.3.1.5 pH

Upper Klamath Basin

Continued impoundment of water at the Four Facilities could result in long-term
seasonal and daily variability in pH in the Hydroelectric Reach. Under existing
conditions, pH values in the Hydroelectric Reach range from just above neutral to greater
than 9, with large (0.5-1.5 pH units) daily fluctuations occurring in reservoir surface
waters during periods of intense algal blooms. During these periods, pH levels
infrequently meet applicable ODEQ and California North Coast Basin Plan water quality
objectives (see Table 3.2-3 and Table 3.2-4), and adversely affect beneficial uses.

Several ongoing resource management actions represent reasonably foreseeable actions
within the period of analysis that may affect pH. Although initially resulting in increased
nutrient release, the ongoing Williamson River Delta Project and Wood River Wetland
Restoration are expected to eventually reduce nutrient inputs to Upper Klamath Lake
which may decrease algal bloom populations and rates of photosynthesis,
correspondingly decreasing observed pH maximums in the lake and its tributaries.
Additional resource management actions such as floodplain rehabilitation, riparian
vegetation planting, and purchase of conservation easements/land related to nutrients are
currently ongoing in the Upper Klamath Basin (see Section 2.3.1) and are expected to
continue to improve long-term pH in the Upper Klamath Lake. This may indirectly
decrease pH maximums in the Hydroelectric Reach. These resource management actions
are discussed again with respect to water quality effects under the KBRA (see Section
3.2.4.3, Full Facilities Removal of Four Dams - KBRA).

In Oregon, implementation of TMDL measures focused on pH in the Upper Klamath
Lake Drainage TMDL and WQMP and those in the draft Upper Klamath River and Lost
River Sub-basins TMDL and WQMP (see Section 3.2.2.4) include decreased loading of
total phosphorous as the primary method for decreasing pH in Upper Klamath and
Agency lakes and in the Sprague River. While the California Klamath River TMDLs do
not include specific allocations or targets for pH, load allocations and targets for TN and
TP assigned to the KHP are designed to limit algal photosynthesis, which will decrease
maximum pH levels and daily variability in the Hydroelectric Reach. The California
Lower Lost River TMDLs also include pH allocations.
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The Oregon and California TMDLSs in the Upper Klamath Basin are designed to achieve
water quality objectives; however, the timeframes for achieving pH objectives will
depend on the measures taken to improve water quality conditions, especially reductions
in nutrients. To consistently support beneficial uses, pH cannot be below 6.5 units or
above 9.0 units in Oregon (see Table 3.2-3) and cannot be depressed below 7.0 units nor
raised above 8.5 units in California upstream or downstream of Iron Gate Dam (see Table
3.2-4). The pH in the reach from Link River Dam to just upstream of J.C. Boyle
Reservoir, and to the Oregon-California state line in the Hydroelectric Reach, would meet
water quality objectives for Oregon. Similarly, in California from the state line to Iron
Gate Dam, pH is expected to trend toward achievement of water quality objectives given
full attainment of the TMDLs within the period of analysis (NCRWQCB 2010a). Full
attainment could require decades to achieve.

Anticipated climate change effects on pH include earlier, longer, and more intense algal
blooms (Barr et al. 2010) (see Section 3.10.3.1, Existing Conditions — Climate Change
Projections), which may increase pH maximums due to higher overall rates of
photosynthesis during summer months. The anticipated increases in pH due to climate
change would also occur over a timescale of decades and would act in opposition to
improvements expected from successful TMDL implementation throughout the Upper
Klamath Basin; however, the magnitude of the opposition is unknown.

Existing seasonal fluctuations in pH occurring during periods of intense algal
blooms in the Hydroelectric Reach are adverse. Full attainment of the Oregon and
California TMDLs (implementation mechanism and timing unknown) would
significantly improve pH. Continued impoundment of water at the Four Facilities
under the No Action/No Project Alternative would result in no change from existing
conditions.

Lower Klamath Basin

Continued impoundment of water at the Four Facilities could result in long-term
seasonal and daily variability in pH in the Klamath River downstream of Iron Gate Dam.
Under existing conditions, pH during late-summer and early-fall months (August—
September) in the Klamath River downstream of Iron Gate Dam ranges from just above
neutral to greater than 9, with large (0.5-1.5 pH units) daily fluctuations occurring in the
lower river during periods of high photosynthesis (see Section 3.2.3.6). In California, to
consistently support beneficial uses in the Klamath, pH cannot be depressed below

7.0 units nor raised above 8.5 units (see Table 3.2-4).

While the California Klamath River TMDLs do not include specific allocations or targets
for pH, load allocations and targets for TN and TP assigned to the KHP are designed to
limit algal photosynthesis, which will decrease maximum pH levels and daily variability
in the Klamath River downstream of Iron Gate Dam.

The timeframes for achieving pH objectives will depend on the measures taken to
improve water quality conditions, especially reductions in nutrients. The Klamath
TMDL model (see Appendix D) indicates that under the No Action/No Project
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Alternative (similar to TMDL T4BSRN scenario) pH in the reach from Seiad Valley
(RM 129.4) to downstream of the mainstem confluence with Indian Creek (RM 108)
would meet water quality objectives. While model results indicate that daily maximum
values in some stretches of the Klamath River downstream of Iron Gate Dam may not
meet the Basin Plan water quality objective of 8.5 pH units (see Table 3.2-4), within the
resolution of the Klamath TMDL model these potentially occasional exceedances of the
pH objective would not be expected to substantially adversely affect beneficial uses. The
Hoopa Valley Tribe water quality objective for pH (7.0-8.5) (see Table 3.2-6) is met at
the location that it is applicable (*)RM 45-6) (NCRWQCB 2010a). Therefore, pH under
the No Action/No Project Alternative would meet pH water quality objectives for
California within the period of analysis due to full attainment of the California TMDLs
(NCRWQCB 2010a). It is anticipated that full attainment of the TMDLs would require
decades to achieve.

Anticipated climate change effects on pH include earlier, longer, and more intense algal
blooms (Barr et al. 2010) (see Section 3.10.3.1, Existing Conditions — Climate Change
Projections), which may increase pH maximums due to higher overall rates of
photosynthesis during summer months. The anticipated increases in pH due to climate
change would also occur over a timescale of decades and would act in opposition to
improvements expected from successful TMDL implementation throughout the Lower
Klamath Basin; however, the magnitude of the opposition is unknown.

Existing seasonal fluctuations in pH downstream of Iron Gate Dam, which occur
during periods of intense algal blooms in the upstream reservoirs, are adverse. Full
attainment of the Oregon and California TMDLs (implementation mechanism and
timing unknown) would significantly improve pH. Continued impoundment of
water at the Four Facilities under the No Action/No Project Alternative would result
in no change from existing conditions.

3.2.4.3.1.6 Chlorophyll-a and Algal Toxins

Upper Klamath Basin

Continued impoundment of water at the Four Facilities could support long-term growth
conditions for toxin-producing nuisance algal species such as M. aeruginosa, resulting in
high seasonal concentrations of chlorophyll-a and algal toxins in the Hydroelectric
Reach. Under existing conditions, chlorophyll-a samples during summer and fall in
Upper Klamath Lake and the reservoirs at the Four Facilities exhibit annual mean values
>10 pg/L (measured May through October) with the highest values (> 100 mg/L)
occurring in surface waters during late summer periods of intense algal blooms (see
Section 3.2.3.1). High (>8 pg/L) seasonal levels of algal toxins (microcystin) are linked
to intense blue-green algae blooms and exceed applicable ODEQ water quality objectives
for toxic substances (see Table 3.2-3) and the North Coast Basin Plan water quality
objectives for toxicity (see Table 3.2-4). This adversely affects beneficial uses,
particularly the human health water contact recreational use (REC-1) and the cultural use
(CUL).
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As with other water quality parameters analyzed in this EIS/EIR (i.e., water temperature,
sediment, nutrients, dissolved oxygen, pH), several ongoing resource management
actions represent reasonably foreseeable actions within the period of analysis that may
affect algal toxins and chlorophyll-a concentrations in the Upper Klamath Basin. The
ongoing Williamson River Delta Project and Wood River Wetland Restoration are
intended to eventually reduce nutrient inputs to Upper Klamath Lake, which may help
decrease the incidence of toxic cyanobacterial algal blooms and high chlorophyll-a levels
and algal toxins in Upper Klamath Lake and reduce those transported downstream to the
Hydroelectric Reach. Additional resource management actions such as floodplain
rehabilitation, riparian vegetation planting, and purchase of conservation easements/land
related to nutrients are ongoing in the Upper Klamath Basin (see Section 2.3.1) and are
expected to continue to decrease long-term levels of algal toxins and chlorophyll-a in
Upper Klamath Lake. This may slightly decrease concentrations in the Hydroelectric
Reach. These resource management actions are discussed again with respect to water
quality effects under the KBRA (see Section 3.2.4.3, Full Facilities Removal of Four
Dams - KBRA).

In Oregon, implementation of measures related to chlorophyll-a and algal toxins in the
Upper Klamath Lake Drainage TMDL and WQMP and those in the Upper Klamath River
and Lost River Sub-basins TMDL and WQMP (see Section 3.2.2.4) include decreased
loading of TP as the primary method for decreasing the magnitude of algal productivity
(blooms) affecting the high rates of photosynthesis and the related water quality problems
(e.g., pH, dissolved oxygen) in the Sprague River, Upper Klamath and Agency lakes, and
the Keno Reach. Decreases in upstream algal blooms would result in corresponding
decreases in chlorophyll-a concentrations and, for toxin-producing algal species, levels of
microcystin in the Hydroelectric Reach.

Additionally, the Oregon and California TMDLSs include specific load allocations for TN
and TP upstream of the Klamath Hydropower Facilities (see Section 3.2.2.4), which are
intended to eventually limit the extensive algal blooms in Copco 1 and Iron Gate
Reservoirs and thus decrease chlorophyll-a and algal toxin levels toward the TMDL
targets of 10 pg/L chlorophyll-a (growing season average), M. aeruginosa cell density
<20,000 cells/L, and microcystin toxin <4 pg/L (see Table 3.2-10). Full attainment of the
measures in the Oregon and California TMDLSs would result in waters meeting water
quality standards; however, the timeframes for achieving water quality objectives with
respect to algal toxins and chlorophyll-a will depend on the measures taken to improve
water quality conditions. This would require decades to achieve and it is highly
dependent on improvements in nutrients in the upstream reach from Link River Dam to
J.C. Boyle Dam (particularly Keno Impoundment including Lake Ewauna).

Anticipated climate change effects include earlier, longer, and more intense algal blooms
(Barr et al. 2010) (see Section 3.10.3.1, Existing Conditions — Climate Change
Projections), which may increase algal toxin and chlorophyll-a concentrations due to
higher overall rates of photosynthesis during summer months. The anticipated effects of
climate change would also occur over a timescale of decades and may slightly offset
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improvements expected from successful TMDL implementation throughout the Upper
Klamath Basin.

Existing seasonal blooms of toxin-producing nuisance algal species and
corresponding levels of chlorophyll-a and algal toxins in the Hydroelectric Reach
are adverse. Full attainment of the Oregon and California TMDLs (implementation
mechanism and timing unknown) would significantly decrease chlorophyll-a and
algal toxins. Continued impoundment of water at the Four Facilities under the No
Action/No Project Alternative would result in no change from existing conditions.

Lower Klamath Basin

Continued impoundment of water at the Four Facilities could support long-term growth
conditions for toxin-producing nuisance algal species such as M. aeruginosa, resulting in
high seasonal concentrations of chlorophyll-a and algal toxins (e.g., microcystin)
transported into the Klamath River from downstream of Iron Gate Dam to the Klamath
Estuary, and potentially the marine nearshore environment. Under existing conditions,
chlorophyll-a concentrations during summer through fall in the Klamath River
downstream of Iron Gate Dam are lower than those in Upper Klamath Lake and the KHP
reservoirs due to interception of algae by the KHP dams. However, concentrations are
variable by location and increase as a result of periodic seasonal (i.e., summer, fall)
in-reservoir algal blooms that are transported into the lower river (see Section 3.2.3.7).
These algal blooms can be toxic and can exceed numeric thresholds for microcystin

(8 pg/L) posing a human health risk and substantially adversely affecting recreational
beneficial uses, particularly water contact (REC-1) and CUL uses. Although the CUL
beneficial use has only been approved for the Hoopa Valley Tribe thus far (see Table
3.2-2), known or perceived risks of exposure to degraded water quality conditions due to
algal toxins during ceremonial bathing and traditional cultural activities have resulted in
impairment of this beneficial use for the Karuk Tribe as well (see also Section 3.12.3.3).
Additionally, Hoopa Valley Tribe water quality objectives for toxigenic cyanobacteria
species and cyanobacterial scums are not consistently met during summer months (see
Section 3.2.3.7 and Appendix C for more detail). Microcystin can also bioaccumulate in
aquatic biota, including filter feeders and fish. A discussion of algal toxins as related to
fish health is presented in Section 3.3.3.2, Physical Habitat Descriptions - Water Quality -
Algal Toxins. Lastly, there is emerging evidence that cyanotoxins flushing from coastal
rivers into Monterey Bay, California were responsible for numerous sea otter deaths in
2007 (Miller et al. 2010). While it is not known if conditions in Monterey Bay are
similar to those in the Klamath River marine nearshore environment, there may be
potential for microcystin to adversely impact marine organisms under the No Action/No
Project Alternative.

The California Klamath River TMDLs include specific load allocations for TN and TP
upstream of the Four Facilities to offset the reduced nutrient assimilative capacity in the
reservoirs (see Section 3.2.2.4, Klamath River TMDLS); the decreased nutrient loads
would limit algal growth and decrease chlorophyll-a and algal toxin levels in the KHP
reservoirs toward the TMDL targets of 10 pg/L chlorophyll-a (growing season average),
M. aeruginosa cell density 20,000 cells/L, and microcystin toxin <4 pg/L (NCRWQCB
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2010a). This would subsequently decrease levels of chlorophyll-a and algal toxins
transported into the Lower Klamath River, the Klamath Estuary, and the marine
nearshore environment. This would require decades to achieve and it is highly dependent
on upstream nutrient improvements.

As with the Upper Klamath Basin, anticipated effects of climate change on chlorophyll-a
and algal toxins would occur over a timescale of decades and would act in opposition to
improvements expected from successful TMDL implementation throughout the Lower
Klamath Basin; however, the magnitude of the opposition is unk