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Mission Statements

U.S. Department of the Interior

The U.S. Department of the Interior protects America’s natural resources and heritage,
honors our cultures and tribal communities, and supplies the energy to power our future.

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
Final 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.
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AADT

AB

ACHP

ACS

AET

AF

AFA

AGR

AIP

AIRFA
Alternative 1
Alternative 2

Alternative 3
Alternative 4
Alternative 5

APE
AQUA
AQMA
ARPA
ASDSO
ASR
AUM
AWS
B

BA
BB
BCoCs
BEP
BGEPA
BIA
BIOL

BLM

Abbreviations and Acronyms

Annual Average Daily Traffic
Assembly Bill

Advisory Council on Historic Preservation
American Community Survey

Apparent Effects Threshold

Acre feet

Aphanizomenon flos-aquae

Agricultural Supply

Agreement in Principle

American Indian Religious Freedom Act
No Action/No Project

Full Facilities Removal of Four Dams Alternative
(Proposed Action)

Partial Facilities Removal of Four Dams Alternative
Fish Passage at Four Dams Alternative

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

Area of Potential Effects

Aquaculture, Mariculture

Air Quality Maintenance Area
Archaeological Resource Protection
Association of State Dam Safety Officials
Agquatic Scientific Resources

Annual Unit Month

Auxiliary Water Supply

Beneficial

Biological Assessment

Black Bullhead

bioaccumulative chemicals of concern
Business Emergency Plan

Bald and Golden Eagle Protection Act
Bureau of Indian Affairs

Preservation and Enhancement of Designated Areas
of Special Biological Significance

Bureau of Land Management

Vol. I, li- December 2012



Klamath Facilities Removal

Final EIS/EIR
BLS Bureau of Labor Statistics
BMIs Benthic Macroinvertebrates
BMP Best Management Practice
BO Biological Opinion
BOD Biological Oxygen Demand
BOE Board of Equalization
BP Before Present
BSLVs Bioaccumulation screening level values
BTs Bioaccumulation Triggers
CAA Federal Clean Air Act
CAAQS California Ambient Air Quality Standards
Caltrans California Department of Transportation
CAPCOA California Air Pollution Control Officers Association
CARB California Air Resources Board
CAS California Climate Adaption Strategy
CASGEM California Statewide Groundwater Elevation
Monitoring
CBOD Carbonaceous biochemical oxygen demand
CCA California Coastal Act
CCR California Code of Regulations
CEC California Energy Commission
CDC California Department of Conservation
CDC Centers for Disease Control
CDFG California Department of Fish and Game
CDM Camp Dresser & McKee
CEQ Council on Environmental Quality
CEQA California Environmental Quality Act
CESA California Endangered Species Act
CFR Code of Federal Regulations
cfs Cubic feet per second
CHy methane
CHHSLs California Human Health Screening Levels
CNDDB California Natural Diversity Database
CO Carbon Monoxide
CO, Carbon Dioxide
COye Carbon Dioxide equivalent
COLD Cold Freshwater Habitat
COMM Commercial and Sport Fishing
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COPCs
COPCO
CPUC
CRFD
CRHR
CRS
CSSC

CTR
CUL

CUPAs
CWA
cwcC
CWT
CZMA
dB
dBA
DC
DDE
DDT
DEA
DEET
DEQ
Detailed Plan
DHS
DMA
DMMP
DO
DOA
DOC
DOF
DOl
DPS
DPW
DQA
DRE
DSL

Abbreviations and Acronyms

Chemicals of Potential Concern

California Oregon Power Company
California Public Utilities Commission
Colestin Rural Fire Protection District
California Register of Historical Resources
Congressional Research Service

California Department of Fish and Game Species of
Special Concern

California Toxics Rule

Native American Culture, Ceremonial and Cultural
Water Use

Certified Unified Program Agencies
Clean Water Act

California Water Code

Coded Wire Tags

Coastal Zone Management Act

decibels

A-weighted decibels

direct current
1,1-bis-(4-chlorophenyl)-2,2-dichloroethene
dichlorodiphenyltrichloroethane

David Evans and Associations
N,N-Diethyl-meta-Toluamide (insect repellant)
Department of Environmental Quality
Detailed Plan for Facilities Removal
California Department of Health Services
Designated Management Agency
Dredged Material Management Program
dissolved oxygen

Department of Agriculture

US Department of Commerce
Department of Finance

United States Department of the Interior
Distinct Population Segment

Department of Public Works

Division of Quality Assurance

Dam Removal Entity

Oregon Department of State Lands
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DTSC California Department of Toxic Substance Control

DW dry weight

DWR California Department of Water Resources

EBF Ecological Base Flow

ECST Environmental Compliance Sub-Team of the
Technical Management Team

EDD Employment Development Department

EDR Environmental Data Resources

EDRRA Evaluation of Dam Removal and Restoration of
Anadromy

EFDC Environmental Fluid Dynamics Code

EFH Essential Fish Habitat

EGC Engineering, Geomorphology, and Construction
Sub-Team

eGRID Emissions & Generation Resource Integrated
Database

EIS Environmental Impact Statement

EIS/EIR Environmental Impact Statement/Environmental
Impact Report

ENSO El Nifio Southern Oscillation

EO Executive Order

EPA Environmental Protection Agency

EPRI Electric Power Research Institute

ES Executive Summary

ESA Environmental Site Assessment

ESA Federal Endangered Species Act

EST Estuarine Habitat

ESU Evolutionary Significant Unit

FACA Federal Advisory Committee Act

FEIS Federal Energy Regulatory Commission
Environmental Impact Statement

FEMA Federal Emergency Management Agency

FERC Federal Energy Regulatory Commission

FGC Fish and Game Code

FHWA Federal Highway Administration

FIRM Flood Insurance Rate Map

FLIR Forward Looking Infrared Radiometry

FDOT Florida Department of Transportation

FNU Formazin nephelometric units



FOF
FPA
FRP
FRSH
FSBC
ft/day
ft/s
FTA
FTEs
FTR
FWCA
GCM
GEC
GHG
GIS
GWP
GWR
HABS/HAER

HALS
HASP
HAZNET
HCM
HCN or CN°
HGMP
HMBP
HMMP
HPMP
HSC
HTRW
HVTEPA

ICNU
ICP
IGD
IGH
IHA
IM

Abbreviations and Acronyms

Findings of Facts

Federal Power Act

Fisheries Restoration Plan
Freshwater Replenishment
Floating Surface Bypass Collector
foot per day

feet per second

Federal Transit Administration
Full Time Equivalents

Final Technical Report

Fish and Wildlife Coordination Act
Global Circulation Model
Gatherd Engineering Consultants
Greenhouse Gases

Geographic Information Systems
global warming potential

Ground Water Recharge

Historic Architectural Building Survey/Historic
Architectural Engineering Report

Historic American Landscape Survey
Health and Safety Plan

California Facility and Manifest Database
Highway Capacity Manual

Toxic free cyanide

Hatchery and Genetics Management Plan
Hazardous Materials Business Plan
Hazardous Materials Management Plan
Historic Properties Management Plan
Health and Safety Code

Hazardous, toxic, and radiological waste
Hoopa Valley Tribe Environmental Protection
Agency

Industrial Customers of Northwest Utilities
Interim Conservation Plan

Iron Gate Dam

Iron Gate Hatchery

Indicators of Hydrologic Alteration

Interim Measure
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IMPLAN

IND

I0D

IPCC

KBAC

KBCC

KBRA

KDD

Keno Transfer

KFHAT
KFMC
KHHD
KHP
KHSA
KMZ
KOPs
KRBFTF
KRFC
KRSIC
KRSMG
KRWQM
KWAPA
Ibs

Ib/ft?
Leq
LKNWR
Lmax

LMB
LOMA
LOMR
LOS
LPAHEL
LRD
LRMP
LRP

LTS
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IMpact analysis for PLANnNing

Industrial Service Supply

Immediate Oxygen Demand
Intergovernmental Panel on Climate Change
Klamath Basin Advisory Council

Klamath Basin Coordinating Council
Klamath Basin Restoration Agreement
Klamath Drain District

Proposed transfer of the Keno Facilities from
PacifiCorp to Reclamation

Klamath Fish Health Assessment Team
Klamath Fishery Management Control
Klamath Hydroelectric Historic District
Klamath Hydroelectric Project

Klamath Hydroelectric Settlement Agreement
Klamath Management Zone

Key Observation Points

Klamath River Basin Fisheries Task Force
Klamath River Fall Chinook

Klamath River Stock Identification Committee
Klamath River Salmon Management Group
Klamath River Water Quality Model

Klamath Water and Power Agency

pounds

pounds per cubic foot

Equivalent average noise level

Lower Klamath National Wildlife Refuge

noise levels of equipment operating at full power
measured from 50ft away

Largemouth Bass

Letter of Map Amendment

Letter of Map Revision

level of service

Low Probability of Adverse Health Effects
Lost River Diversion

Land and Resource Management Plan
Long Range Plan

Less than Significant



Abbreviations and Acronyms

LUST leaking underground storage tank

LWD large woody debris

Lv vibration velocity level

m/sec meters per second

MAA Management Agency Agreement

MAR Marine Habitat

MBTA Migratory Bird Treaty Act

MCL Maximum Contaminant Level

MCPA 2-methyl-4-chlorophenoxyacetic acid

MDL Method Detection Limit

mgd million gallons per day

MIGR Migration of Aquatic Organisms, Fish Migration

MLs Maximum Levels

MLPA Marine Life Protection Act

mm millimeters

MMTCOe million metric tons carbon dioxide equivalent

mph miles per hour

MPRSA Marine Protection, Research, and Sanctuaries Act, or
Ocean Dumping Act

mtons/year metric tons per year

MSAE Microcystis aeruginosa

MTs Maximum Levels

MTCO.e metric tons carbon dioxide equivalent

MUTCD Manual of Uniform Traffic Control Devices

MW Megawatts

MWh Megawatt hours

MWMT Maximum Weekly Maximum Temperature

MUN Municipal and Domestic Supply

MY Model Year

N Nitrogen

N/A Not Applicable

N:P nitrogen to phosphorus

N0 nitrous oxide

NAAQS National Ambient Air Quality Standards

NAGPRA Native American Graves Protection and Repatriation
Act

NAHC Native American Heritage Commission

NAS National Academy of Science
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NAV
NBOD
NCFEC
NCRWQCB
NEPA

NFIP
N-fixation
NH3

NH,*
NHMRC

NHPA

NMFS

NNE

NO,

NOj3

NOAA Fisheries Service

NOAA
NOP
NOXx
NPDES
NPS
NRC
NRCS
NRHP
NSO
NSR
NTU
NVCP
NWR
NWSRS
NWS
O3
OARs
OCAR
OCCRI
OCRM
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Navigation

Nitrogenous Oxygen Demand

No Change From Existing Conditions

North Coast Regional Water Quality Control Board
National Environmental Policy Act

National Flood Insurance Program

Nitrogen fixation

ammonia

ammonia

Australian Government National Health and Medical
Research Council

National Historic Preservation Act
National Marine Fisheries Service
Nutrient Numeric Endpoints
Nitrogen dioxide

nitrate

National Oceanic and Atmospheric Administration
Fisheries Service

National Oceanic and Atmospheric Administration
Notice of Preparation

Nitrogen Oxides

National Pollutant Discharge Elimination System
National Park Service

National Research Council

Natural Resource Conservation Service

National Register of Historic Places

Northern Spotted Owl

North State Resources

nephelometric turbidity unit

Noise control and Vibration Plan

National Wildlife Refuge

National Wild and Scenic Rivers System

National Weather Service

Ozone

Oregon Administrative Rules

Oregon Climate Assessment Report

Oregon Climate Change Research Institute

Office of Ocean and Coastal Resource Management



ODA
ODEQ
ODF
ODFW
ODSL
ODOT
OEHHA

OHV
O&M
OMB
ON
ONHP
OPWAS
ORBIC
ORS
osu
OSTP
OWRD
P

PAHSs
Pb
PBDEs
PCA
PCBs
PCEs
PCPI
PDO
PDPO
PELs
PFMC
PG&E
PM1o
PM2_5
Porter-Cologne
POW
PP

ppt

Abbreviations and Acronyms

Oregon Department of Agriculture

Oregon Department of Environmental Quality
Oregon Department of Forestry

Oregon Department of Fish and Wildlife
Oregon Department of State Lands

Oregon Department of Transportation

Office of Environmental Health and Hazard
Assessment

Off Highway Vehicle

Operation and Maintenance

Office of Management Budget

organic nitrogen

Oregon Natural Heritage Database
Off-Project Water Settlement

Oregon Biodiversity Information Center
Oregon Revised Statute

Oregon State University

Office of Science and Technology Policy
Oregon Water Resources Department
Phosphorus

poly-aromatic hydrocarbons

lead

polybrominated diphenyl ethers

Power Control Area

polychlorinated biphenyls

Primary Constituent Elements

Per Capita Personal Income

Pacific Decadal Oscillation

Pollutant Discharge Prohibition Ordinance
probable effect levels

Pacific Fishery Management Council
Pacific Gas and Electric Company
Particulate Matter <10 microns
Particulate Matter <2.5 microns
California Porter-Cologne Water Quality Act
Hydropower Generation

particulate phosphorus

parts per thousand
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PPV

PRBO

PRC

PRGs
PRMS
PROC
Proposed Action
PSD
PSDDA
PSPLC
PUCs

PWA
RARE
Reclamation
RCA

REC-1

REC-2

RED
RES
RHIV
RM

RMA
RMP
ROD
ROW
RPS
RSET
RSLs

RV

RWS

S

SAL
SAR
SCAPCD
SCAQMD
SCF

Vol. I, Ix — December 2012

peak particle velocity

Point Reyes Bird Observatory

Public Resources Code

Preliminary Remediation Goals
Precipitation Runoff Modeling System
Industrial Process Supply

Full Facilities Removal of Four Dams Alternatives
Prevention of significant deterioration
Puget Sound Dredge Disposal Analysis
Pokegama Sugar Pine Lumber Company
Public Utility Commission

Phillip William and Associates

Rare, Threatened, or Endangered Species
Bureau of Reclamation

Riparian Conservation Area

Water Contact Recreation, Water Contact Recreation
including Aesthetic Enjoyment

Non-contact Water Recreation, Non-contact Water
Recreation including Aesthetic Enjoyment

Regional Economic Development

Renewable Electricity Standard

Riparian Habitat Joint Venture

River Mile

Resource Management Associates

Resource Management Plan

Record of Decision

Right of Way

Renewable Portfolio Standard

Regional Sediment Evaluation Team
Regional Screening Levels

Recreational Vehicle

River Water Surface

Significant

Inland Saline Water Habitat

Sediment Accumulation Rates

Siskiyou County Air Pollution Control District
South Coast Air Quality Management District
Sectional Center Facility



SDOR
SDWA
SDU
Secretary
SEF
SFs
SHELL
SHPO
SIP

SLs
SLVs
SMS
SO,
SOD
SONCC
SOx
SPWN

SQUIRTs
SRH-1D

SRP
SRRC
SSC
SSDI
SSO
SVOCs
SWAMP

SWE
SWPPP
SWRCB
TAT
TCC
TCP
TDI
T&E
TIPU

Abbreviations and Acronyms

Secretarial Determination Overview Report
Safe Drinking Water Act

Small Domestic Use Appropriation
Secretary of the Interior

Sediment Evaluation Framework

Sulfur hexaflouride

Shellfish Harvesting

State Historical Preservation Officer

State Implementation Plan

Screening Levels

Screening Level Values

Scenery Management System

Sulfur dioxide

Sediment Oxygen Demand

Southern Oregon Northern California Coast
sulfur oxides

Spawning, Reproduction, and/or Early Development,
Fish Spawning

Screening Quick Reference Tables

one dimensional sedimentation and river hydraulics
model

soluble reactive phosphorus
Salmon River Restoration Council
suspended sediment concentration
Suspended Sediment Dose Index
site-specific objective
semi-volatile organic compounds

California Surface Water Ambient Monitoring
Program

Snow Water Equivalent

Storm Water Pollution Prevention Plan

California State Water Resources Control Board
Technical Advisory Team

Technical Coordination Committee

Traditional Cultural Properties

Total Daily Intake

Preservation of Threatened and Endangered Species
Transportation, Information, and Public Utilities
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Term
TEQ
THP
THPOs
TID
TIN
TIPs
TKN

TLNWR

TMDL
T™MT
TN

TNM2.5

TP
tpy
TRRP
TRVs
TSS
UFWS
no/L
UGB
UKL
UKTR

UKWUA
URBEMIS

USACE
USC
USBR
USDA
USEPA
USFS

USFWS
USGCRP

USGS
UST
v/c
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Stands For

toxicity equivalent quotient

Timber Harvest Plan

Tribal Historical Preservation Officers
Tulelake Irrigation District

Total Inorganic Nitrogen

Tribal Implementation Plans

total Kjeldahl nitrogen, ; a measure of organic

nitrogen plus ammonia, nitrate (NO3) and ammonia

(NH,")

Tule Lake National Wildlife Refuge

Total Maximum Daily Load

technical management team

total nitrogen

Traffic Noise Model version 2.5

Total Phosphorous

tons per year

Trinity River Restoration Program

Toxicity Reference Values

Total Suspended Solids

U.S. Fish and Wildlife Service

micrograms per liter

Urban Growth Boundary

Upper Klamath Lake

Upper Klamath Trinity River

Upper Klamath Lake Water Users Association
Urban Emissions Model

United States Army Corp of Engineers

United States Code

United States Bureau of Reclamation

United Stated Department of Agriculture
United States Environmental Protection Agency
United States Forest Service

United States Fish and Wildlife Service
United States Global Change Research Program
United States Geological Survey

underground storage tank

volume to capacity ratio



VdB
VOCs
VRI
VRM
WARM
WECC
WHO
WILD

WQ
WQCP
WQMP
WRIMS
WSR
WSRA
WUA
WURP
WY
W&S
yd®
YTEP

Abbreviations and Acronyms

vibration decibels

volatile organic compounds

Visual Resources Inventory

Visual Resource Management Methodology
Warm Freshwater Habitat

Western Electricity Coordinating Council
World Health Organization

Wildlife Habitat, Wildlife Habitat and Endangered
Species

Water Quality

Water Quality Control Plan

Water Quality Management Plan

Water Resource Integrated Modeling System
Wild and Scenic Rivers

Wild and Scenic Rivers Act

Weighted Usable Area

Water Use Retirement Program

Water year

Wild and Scenic

cubic yards

Yurok Tribe Environmental Program
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Glossary

abeyance

abutment

acclimation (of fish)

acre-foot

adfluvial

adjudication

Affirmative Determination

alluvial

ammocoete

anadromous

anoxic conditions

anthropogenic

A state of temporary suspension.

Structural element that ties a dam into the existing
ground.

The process of a fish adjusting to change in its
environment, allowing it to survive changes in
temperature, water and food availability, and other
stresses.

The amount of water required to cover 1 acre

to a depth of 1 foot. One acre-foot equals

326,851 gallons or 43,560 cubic feet. This volume
measurement is used to describe a quantity of
storage in a reservoir.

Fish who live in lakes and migrate into rivers or
stream to spawn.

The final judgment in a legal proceeding; the act of
pronouncing judgment based on the evidence
presented.

A determination by the Secretary of the Interior
under Section 3 of the Klamath Hydroelectric
Settlement Agreement that facilities removal should
proceed.

Deposition of sediment over a long period of time
by a river; an alluvial layer; pertaining to the soil
deposited by a stream.

Juvenile lamprey.

A type of fish that hatch in freshwater, migrate to
the ocean, mature there, and return to freshwater to
spawn. Salmon and steelhead are examples.

Conditions with a deficiency of oxygen.

Made by people or resulting from human activities.
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antidegradation policy

appropriations

attraction flows

bedload sediment

beneficial use

benthic

berm

best management practices
(BMPs)

bioaccumulation

biochemical oxygen demand

(BOD)

biological opinion

Vol. I, Ixvi— December 2012

A policy designed to prevent deterioration of
existing levels of good water quality.

Funds set aside (as by a legislature) for a specific
purpose.

Drawing fish to dam fishways or spillways through
the use of water flows.

Particles carried along the bottom of a river or
stream, rather than in the current.

The uses of a water resource that are protected by
state water quality standards. Beneficial uses
include human consumption, aquatic life,
recreation, and fish and wildlife habitat.

The ecological region at the lowest level of a body
of water, including the sediment surface and some
sub-surface layers. Organisms living in this zone
are called benthos or benthic organisms.

A mound or linear embankment of fill material,
typically earth fill.

Physical, structural or managerial practices that
control soil loss and reduce water quality pollution
caused by nutrients, animal wastes, toxics, and
sediment.

The process by which substances accumulate in the
tissues of living organisms.

The amount of oxygen needed by aerobic micro-
organisms to decompose all the organic matter in a
sample of water; it is used as a measure of
pollution.

The product of Endangered Species Act
consultation, a document stating the opinion of the
United State Fish and Wildlife Service or National
Marine Fisheries Service on whether or not a
federal action is likely to jeopardize the continued
existence of listed species or result in the
destruction or adverse modification of critical
habitat.



blue-green algae

bulk bag

camas

cession (of property)

chlorophyll-a

cofferdam

cohort

confluence

connected action

consolidation (of sediments)

contour line

Glossary

Algae that can cause problems in aquatic
environments because some produce chemicals that
are toxic to animals, including humans.

A container made from abrasion resistant fabric
designed to contain loose material such as seeds, or
in this case sand and gravel, and used for work area
isolation.

A type of lily used as a food source by Native
Americans.

The assignment of property to another entity.

A photosynthetic pigment that serves as a surrogate
measure for abundance of algae.

A temporary enclosure designed to be watertight or
minimize water infiltration to isolate work areas for
construction.

A group of fish spawned during a given period,
usually within a year.

The meeting of two or more bodies of water, such
as the point where a tributary joins the mainstem.

The National Environmental Policy Act 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).

The process by which sediments are compacted
together.

A line connecting points of equal elevation.
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Cooperating Agencies

critical habitat

cyanobacteria

Dam Removal Entity

decommissioning

desiccation
diel

direct effects

dissolved oxygen

diversion

drawdown
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Under the National Environmental Protection Act
(NEPA), the agencies having responsibility to assist
the Lead Agency by participating in the NEPA
process. The role of the cooperating agencies may
include conducting environmental analyses of
resources which the cooperating agency has
jurisdiction by law or special expertise.

Areas that are essential to the conservation of a
species listed under the federal Endangered Species
Act.

Photosynthetic bacteria, also known as blue-green
algae. Cyanobacteria form extensive and highly
visible blooms in the freshwater and marine
environment.

The party with primary responsibility for carrying
out the dam removal and other components of the
Klamath Hydroelectric Settlement Agreement.

Taking out of use, such as dismantling a dam or
destroying an unneeded road.

Drying out.
Pertaining to a 24-hour period; daily.

Related to socioeconomics, they are one or a series
of production changes or expenditures made by
producers/consumers as a result of an activity or
policy. These initial changes are determined by an
analyst to be a result of this activity or policy.
Applying these initial changes to the multipliers in
an IMPLAN model will then display how the region
will respond, economically to these initial changes.

The amount of oxygen in the water available to
aquatic organisms measured in mg/L or percent
saturation.

The act of diverting water from the main river
course down a water separate conveyance system.

Lowering of the water level in a reservoir.



drop structure

elutriate

embankment

emergent vegetation

employment (jobs)

endemic

entrainment (of fish)

environmental water

epilimnion

erosion

Glossary

A structure, often part of a dam’s spillway, to pass
water to a lower elevation while controlling the
energy and velocity of the water as it passes over.

Separation of fine particles into size fractions
according to their rate of fall through an upward
current of water.

Earth or stone fill designed to hold back water.

Agquatic plants rooted underwater that grow above
(emerge from) the surface of the water (e.qg.,
cattails).

Employment in IMPLAN is measured in number of
jobs. A job is the annual average of monthly jobs in
that industry (this is the same definition used by
Quiarterly Census of Employment Wages, Bureau of
Labor Statistics, and Bureau of Economic Analysis
nationally). Thus, 1 job lasting 12 months = 2 jobs
lasting 6 months each = 3 jobs lasting 4 months
each. A job can be either full-time or part-time.

Native to or confined to a certain region.

The loss of fish during water diversion due to their
movement with the flow of water. Entrainment can
result in mortality from direct contact with
structures, from steep drops, or from stranding in
areas where water does not persist, such as
irrigation systems.

The quantity and quality of instream water available
to support fisheries and other aquatic resources.

The top-most layer in a lake stratified by
temperature. It is warmer and typically has a higher
pH and dissolved oxygen concentration than the
lower layers (the hypolimnion).

The wearing away of the land surface by wind or
water. Erosion occurs naturally from weather or
runoff but is often intensified by land-clearing
practices.
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ESA consultation

escapement (of fish)

escapement floor

estuary

eutrophic

extirpation

ex-vessel value

final demand

fine sediment

fish ladder (fishway,
fish passageway)

flume

focal species
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In compliance with the Endangered Species Act, the
process by which a federal agency presents
information to the United States Fisheries and
Wildlife Service or National Oceanic and
Atmospheric Administration Fisheries Service
regarding actions that may affect listed species or
their designated habitat.

That portion of an anadromous fish population that
escapes the commercial and recreational fisheries
and reaches the freshwater spawning grounds.

The lower bound of an escapement goal, which sets
the number of salmonids that are not harvested and
return to the river for spawning.

A partly enclosed coastal body of water with one or
more rivers or streams flowing into it, and with a
free connection to the open sea.

Waters rich in dissolved nutrients (especially
nitrogen and phosphorus); leads to accelerated
growth of algae and plants that depletes oxygen
levels.

Local extinction of a species over a portion of its
total range.

Gross value of all fish caught within the area of
analysis.

The value of goods & services produced and sold to
final users (institutions) during the calendar year.
This value is also equivalent to the Direct Effect of
the impact.

Sediment with small particle size such as silts and
clays.

A structure on or around artificial barriers such as
dams and locks to allow fish to move around the
barrier during migration.

Open-channel water conveyance system.

Species of ecological and/or human value that is of
priority interest for study or management.



forebay

fry
genotype
geomorphic

gravel augmentation

gravity arch dam

greenhouse gases

ground water recharge

hatchery

headcut

herbaceous

hibernacula

humic

Glossary

Water conveyance area between reservoir and
power generation facilities.

A juvenile salmon or steelhead.
The genetic identity of an individual.
Relating to surface features of a landscape.

The direct placement of spawning-size gravel into
the stream channel to increase spawning habitat by
increasing the amount of area with suitable
substrate.

A dam that curves upstream in a narrowing curve
that directs most of the water against the canyon
rock walls, providing the force to compress the
dam.

Gases including carbon dioxide, methane, and
nitrous oxide, that prevent heat from escaping from
the atmosphere, resulting in climate change (also
known as global warming).

The natural or intentional infiltration of surface
water for the replenishment of existing natural
underground water supplies.

A place where large numbers of fish eggs are
artificially fertilized and fry are hatched in an
enclosed environment.

An erosional feature in waterways where an abrupt
vertical drop in the stream bed occurs.

Referring to a plant that has leaves and stems that
die down at the end of the growing season to the
soil level. They have no persistent woody stem
above ground.

A place where a hibernating animal shelters for the
winter.

Having a high organic carbon content.
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Hydroelectric Reach

hydrophilic

hydroseeding

hypereutrophic

hypolimnetic anoxia

hyporheic

hypoxia
IMPLAN®

incidental take

indirect effects

induced effects
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The portion of the Klamath River that includes the
four most downstream dams (J.C. Boyle, Copco 1,
Copco 2, and Iron Gate Dams).

Plants especially suited to thrive in soils that are
always wet.

A planting process which utilizes a slurry of seed
and mulch. The slurry is transported in a tank,
either truck- or trailer-mounted and sprayed over
prepared ground in a uniform layer.

Very nutrient-rich lakes characterized by frequent and
severe nuisance algal blooms and low transparency.

The absence of oxygen in the lower layers of a lake
Or reservoir.

Beneath the bed of a stream, where there is mixing
of shallow ground water and surface water.

Oxygen deficiency.

IMpact Analysis for PLANning, a regional input-
output model that evaluates regional economic
effects.

The “take” (adverse effect) of a listed species that
results from, but is not the purpose of, an activity.
Incidental take cannot result in jeopardy to the
species and must be specifically authorized in the
biological opinion.

Related to socioeconomics, they represent the impact
of local industries buying goods and services from
other local industries. The cycle of spending works
its way backward through the supply chain until all
money leaks from the local economy, either through
imports or by payments to value added (employee).

Related to socioeconomics, they represent the
response by an economy to an initial change that
occurs through re-spending of income received by a
component of value added (employee). The labor
income is recirculated through the household
spending patterns causing further local economic
activity.



in situ

intake structure

ipos

isobath

J.C. Boyle Bypass Reach

J.C. Boyle Peaking Reach

Keno Impoundment

Keno Transfer

Klamath Allottee

Klamath Basin

Glossary

In the original or natural place.

Facility designed to divert water from the river or
reservoir.

Roots of the plant Carum oregonum, important to
some Native Americans tribes.

A type of contour line connecting points of equal
water depth in a body of water.

The reach of the Klamath River between J.C. Boyle
Dam and J.C. Boyle Powerhouse. A bypass reach is
that section of a river from which water is removed
to generate hydropower. Water is often diverted
from the river at the dam, transported through
channels or penstocks downstream, and released
back in the river at the powerhouse.

The reach of the Klamath River between the
J.C. Boyle Powerhouse and the mouth of Shovel
Creek. A peaking reach is that section of a river
that receives the water from the generation of
hydroelectric power at the powerhouse.

The water body created by Keno Dam.

The transfer ownership and operational
responsibility of the Keno facility from PacifiCorp
to the United States Department of the Interior as
part of Klamath Hydroelectric Settlement
Agreement implementation.

A tribal member who owns a beneficial interest in a
tract of land within the original (1864) boundaries
of the Klamath Indian Reservation.

The portion of land drained by the Klamath River
and its tributaries. The Klamath River Basin is
divided into the Upper Klamath Basin and the
Lower Klamath Basin.
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Klamath Hydroelectric Project

Klamath River Basin Compact

Klamath Tribes

Lake Ewauna
labile

labor income

lacustrine

Lead Agencies
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A system of hydroelectric components that includes
the dams, powerhouses, and other facilities for
generation of hydroelectric power on the Klamath
River and developed jointly by the Bureau of
Reclamation (Reclamation) and the California-
Oregon Power Company (COPCO, the predecessor
to PacifiCorp).

Agreement between the State of California and the
State of Oregon and consented by U.S. Congress in
1957 that established the Klamath River Compact
Commission to promote comprehensive
development, conservation, and control of the
resources of the Klamath River and to foster
interstate comity between California and Oregon.

The Tribes of the Klamath Basin include the Karuk
Tribe, Yurok Tribe, Klamath Tribes (made up of the
Klamaths, the Modocs, and the Yahooskin),
Resighini Rancheria, Hoopa Valley Tribe, and
Quartz Valley Community.

Also known as Keno Impoundment.
Active, possessing rapid turnover rates.

All forms of employment income, including
Employee Compensation (wages and benefits) and
Proprietor Income.

Of or pertaining to lakes.

The agencies with the primarily responsibility under
NEPA and equivalent state environmental policy
acts (e.g., California Environmental Quality Act
[CEQA]) for carrying out an evaluation of the
environmental effects of their decision-making and
for preparation of the appropriate environmental
document. For the Klamath Facilities Removal
Environmental Impact Statement/Environmental
Impact Report, the U.S. Department of the Interior
is Lead Agency under NEPA and the California
Department of Fish and Game is Lead Agency
under CEQA.



lease lands

lentic

levee

liquid limit

littoral

lotic

Lower Klamath Basin

macroinvertebrate

macrophyte

mainstem

microcystin

mitigation

morphological

Negative Determination

Glossary

Land located near Tule Lake National Wildlife
Refuge or the Lower Klamath National Wildlife
Refuge, leased by Reclamation.

Of, relating to, or living in still waters (lakes, ponds,
or swamps).

A natural or artificial slope or wall to regulate water
levels. It is usually earthen and often parallel to the
course of a river or the coast.

The water content at which the behavior of the soil
changes from a plastic to a semi-liquid state.

The zone between high tide and low tide waterlines
of a lake or ocean.

Of, relating to or living in actively moving waters
(streams and rivers).

The portion of the Klamath River Basin
downstream of Iron Gate Dam.

Aquatic insects, worms, clams, snails, and other
animals without backbones that can be seen without
the aid of a microscope.

An aquatic plant that grows in or near water and is
either emergent, submergent, or floating.

The principal river in a basin, as opposed to the
tributary streams and smaller rivers that feed into it.

A toxin produced by the blue-green algal species
Microcystis aeruginosa.

The act of alleviating or lessening an adverse
condition.

Related to the form of. Morphology is the study of
the forms of things.

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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nonpoint source pollution

noxious weed

nutrient loading

off-Project

ogee-type drop structure

on-Project

output (sales)

PacifiCorp

palustrine

Parties

pelagic

Vol. I, Ixxvi — December 2012

A term in the Clean Water Act also called “polluted
runoff,” water pollution produced by diffuse land-
use activities. Occurs when runoff carries fertilizer,
animal wastes, and other pollution into rivers,
streams, lakes, reservoirs, and other bodies of water.

A plant species that has been designated by state or
national agricultural authorities as a plant that is
injurious to native plants, agricultural and/or
horticultural crops, and/or humans and livestock.

Discharging of nutrients from the watershed (basin)
into a receiving water body (lake, stream, wetland).

Not associated with (not receiving water from, in
the case of irrigators) Reclamation’s Klamath
Project.

A drop structure with a curved shape consisting of
two arcs that curve in opposite directions so that
their ends are parallel.

Associated with (receiving water from, in the case
of irrigators) Reclamation’s Klamath Project.

Related to socioeconomics, output represents the
value of industry production. In IMPLAN these are
annual production estimates for the year of the data
set and are in producer prices. For manufacturers
this would be sales plus/minus change in inventory.
For service sectors production = sales. For Retail
and wholesale trade, output = gross margin and not
gross sales.

An electric power company in the northwestern
United States that owns and operates the Klamath
River dams.

Of or pertaining to wetlands or freshwater marsh.

Signatories to the Klamath Hydroelectric Settlement
Agreement.

Relating to or occurring, living in, or frequenting
the open ocean.



penstock

periphyton

phytoplankton

plasticity

point source pollution

polychaete

powerhouse

programmatic analysis

Project Team

Glossary

A pipe or conduit that carries water to a power
generation turbine.

A complex mixture of algae, bacteria, their
secretions, associated detritus, and various species
of microinvertebrates attached to submerged
surfaces in most aquatic ecosystems.

Small, photosynthetic aquatic organisms, including
diatoms, green algae, and cyanobacteria (blue-green
algae).

The ability of a soil to transform from a solid state
to a liquid state by adding water.

Pollution into bodies of water from specific
discharge points such as sewer outfalls or industrial-
waste pipes.

Aquatic annelid worms belonging to the Class
Polychaeta, segmented and have bristles for
movement or attachment.

Structure that contains the power generation
equipment such as the turbine, may be an enclosed
building or an open area with concrete slabs and
equipment.

For purposes of CEQA, the Klamath Basin
Restoration Agreement analysis is programmatic,
as described in Section 15168 of the

CEQA Guidelines. 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 Environmental
Impact Report approach, future projects or phases
may require additional, project-specific
environmental analysis.

The group of lead, cooperating, and responsible
agencies responsible for evaluating the alternatives
in the Environmental Impact Statement/Report.
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Proposed Action

protocol-level surveys

radial gate

Reclamation's Klamath Project

redd

regalia

relicensing

remediation
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One of the alternatives evaluated in the
Environmental Impact Statement/Report, the
Proposed Action (also known as the Full Facilities
Removal of Four Dams Alternative) includes the
removal of four PacifiCorp Dams (J.C. Boyle,
Copco 1, Copco 2, and Iron Gate Dams) 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 power generation facilities,
water intake structures, canals, pipelines, ancillary
buildings, and dam foundations.

Standardized methods approved by the U.S. Fish
and Wildlife Service or other resource agency for
establishing the presence or absence of special-
status species.

Tainter gate.

The system of reservoirs, dams, canals, and pumps
built to drain and reclaim lake bed lands of the
Lower Klamath and Tule Lakes, to store water of
the Klamath and Lost Rivers, to divert irrigation
supplies, and to control flooding of the reclaimed
lands.

A depression in streambed gravel dug by a female
fish for depositing eggs during spawning.

Especially fine or decorative clothing.

The administrative proceeding in which Federal
Energy Regulatory Commission (FERC), in
consultation with other federal and state agencies,
decides whether and on what terms to issue a new
license for an existing hydroelectric project at the
expiration of the original license.

To address a problem. Often refers to the removal
of pollution or contaminants from environmental
media such as soil, ground water, sediment, or
surface water for the general protection of human
health and the environment.



riffle

Resource Agencies

Responsible Agencies

restoration

riparian

riprap

river left and right

river mile

river mouth

riverine

run (of salmonids)

salmonid

scour

Glossary

A shallow section of river characterized by
numerous small waves on the surface often caused
by gravel bars.

Government entities that have jurisdictional
authority over various natural resources.

Under CEQA, the agencies with discretionary
approval authority over a portion of a CEQA project
such as required permits.

The return of a landscape, ecosystem, or other
system to a predefined historical state.

The area adjacent to a river or stream (and
sometimes along shorelines of lakes or reservoirs).

Broken stone, cut stone blocks, or rubble that is
placed on slopes to protect them from erosion.

The designated side of the river when looking
downstream in the direction of flow.

Measure of distance in miles along a river from its
mouth. River mile numbers begin at zero and
increase further upstream.

The place where a river ends by flowing into
another body of water such as a lake, ocean, or
another river.

Of or pertaining to rivers.

A group of fish that is migrating from the ocean to
spawn in the rivers or streams where they were
born.

Of, belonging to, or characteristic of the family
Salmonidae, which includes salmon, trout, and
whitefish.

The hole left behind when sediment is washed away
from the bottom of a river. Although scour may
occur at any time, scour action is especially strong
during floods. Swiftly flowing water has more
energy than calm water to lift and carry sediment
down river.
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secondary effects

Secretarial Determination

sedimentation

senescence

smolt

soil moisture content

spawning

special-status species

spillway

stormwater

stratification (in lakes)
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Related to socioeconomics, they are indirect effects
plus induced effects.

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.

Settling of particulate matter in water related to
particle size, water velocity, and water flow.

In plants, death triggered by an increase in the
enzymes that promote the breakdown of plant cells.

A juvenile salmon or steelhead migrating to the
ocean and undergoing physiological changes to
adapt its body from a freshwater to a saltwater
environment.

The weight of water contained in a sample of soil,
typically expressed as a percentage of the dry
weight of the soil.

The process by which fish release eggs and sperm
and deposit them on the stream substrate.

Plant and wildlife species listed as threatened or
endangered under the federal or state endangered
species acts. Also included are federal candidate
species, federal species of concern, state sensitive
species, state species of concern, and those given
special status by the Bureau of Land Management,
the U.S Forest Service, or Indian Tribes.

Open-channel used to convey water over a dam,
typically constructed of concrete to resist scour and
erosion.

Water that is not absorbed into soil and rapidly
flows downstream, increasing the level of
waterways.

The formation of layers based on temperature,
oxygen levels, salinity, and density that act as
barriers to water mixing.



subsistence

supersaturation

suspended sediment

switchyard

tailrace

Tainter gate

talus

thalweg

thermal refugia

thermocline

Tidal prism

topographical

total effects

total Kjeldahl nitrogen

total maximum daily load
(TMDL)

Glossary

The way by which a culture obtains its food.

When oxygen (or other substance) is more highly
concentrated in water (or other substance) than is
normally possible under normal temperature and

pressure.

Particles that settle slowly enough to be carried in
flowing water.

The enclosed areas at power stations containing
switching facilities and equipment for the purpose
of connecting to the transmission network.

Open-channel area downstream of power generation
turbine for return water to flow back to the river.

A radial arm water control structure used to control
flow into a spillway or overflow area.

A deposit of broken, coarse rock found at the base
of a cliff or mountain.

The deepest part of a stream or river channel.

Cool, well-oxygenated areas of rivers utilized by
salmon and other species to avoid thermal stress.

A layer within a body of water or air where the
temperature changes rapidly with depth.

The volume of water in an estuary or inlet between
mean high tide and mean low tide, or the volume of
water leaving an estuary at ebb tide.

Of or relating to the arrangement or accurate
representation of the physical features of an area.

Related to socioeconomics, they are direct effects
plus indirect effects plus induced effects.

A measure of organic nitrogen plus ammonia.
A regulatory term in the Clean Water Act that
describes the maximum amount of a pollutant that a

body of water can receive while still meeting water
quality standards.
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toxigenic

transformer bushings

transhumance

tributary

turbidity

Upper Klamath Basin

V-screen

volitional fish passage

watershed

weir

wocas
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Producing or containing toxins.

A transformer is a device that transfers electrical
energy from one circuit to another; a bushing
provides insulation for the transformer.

The seasonal movement of people with their
livestock over relatively short distances, typically to
higher pastures in summer and to lower valleys in
winter.

A stream or river that flows into a mainstem river
and contributes water to it.

A measure of the extent to which light passing
through water is reduced owing to suspended
materials.

The portion of the Klamath River Basin located
upstream of Iron Gate Dam. The Upper Klamath
Basin is divided into two sub-basins: the Klamath
Hydropower Reach from Iron Gate Dam to

J.C. Boyle Dam and the basin upstream of

J.C. Boyle Dam.

A V-shaped screen over the water intake to prevent
fish from swimming through.

The movement of migratory fish around a dam via
an upstream fish ladder or downstream bypass
system as opposed to being trapped and hauled
around the dam or attempting to move through
hydropower turbines where many would be killed.
Volitional fishways allow anadromous fish to
migrate when they are physiologically ready.

All the land drained by a given river and its
tributaries. An entire drainage basin including all
living and nonliving components of the system.

A low structure built across a stream to raise the
upstream water level while allowing water to flow
over the top of the structure.

The nutritious seeds of the yellow pond lily,
important to some Indian Tribes.



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 the proposed removal of four PacifiCorp Dams (J.C. Boyle, Copco 1, Copco 2, and
Iron Gate, collectively referred to herein as the Four Facilities) on the Klamath River
under the Klamath Hydroelectric Settlement Agreement (KHSA). The KHSA is one part
of a basin-wide approach to address continuing unresolved problems resulting from over-
stressed water supplies and water quality concerns in the Klamath Basin, including
impacts to basin fisheries.

Since 2001, the Federal Government has faced events and taken unprecedented and
extraordinary actions in the Klamath Basin largely because of these unresolved problems.
The following are examples of some of these events and actions:

In spring of 2001, the Federal Government announced there would be no
deliveries of water from Upper Klamath Lake or the Klamath River to the Bureau
of Reclamation’s (Reclamation’s) Klamath Project due to the combined effects of
severe drought and 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).

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

In 2005, public health warnings to avoid 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.

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 demonstrate the need for long-term solutions that address these
complex and basin-wide problems. There have been limited and piecemeal approaches
that have provided interim relief or some mitigation, but the Klamath Basin faces
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substantial, long-term challenges that many believe call for different and more basin-wide
approaches. As stated above, the KHSA is one part of a proposed basin-wide approach to
resolve these issues.

ES.1.1 Klamath Hydroelectric Settlement Agreement

The KHSA is a negotiated 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 KHSA was signed 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 address 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. Thus the agreement requires that the Secretary of
the Interior undertake a series of scientific studies to determine whether dam removal
would meet criteria including: being in the public interest and advancing 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
and makes a positive determination(Affirmative Secretarial Determination), 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 (CDFG), 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).

ES.1.2 Klamath Basin Restoration Agreement

The Klamath Basin Restoration Agreement (KBRA) is also a negotiated agreement that
reflects a basin-wide approach to addressing the current resources challenges. The
KBRA was negotiated concurrently with the KHSA and has been signed by most of the
parties to the KHSA, but the Federal agencies are not yet parties to the KBRA. The

! 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
http://klamathrestoration.gov/, which has the KHSA posted in its entirety.
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KBRA will be signed by Federal agencies when Congress authorizes them to do s0.”> 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 involve only non-Federal parties.

ES.1.3 NEPA — Specific Analysis
The Federal Lead Agency, the DOI, is analyzing the KBRA as a connected action to the
proposed Secretarial Determination under the KHSA. NEPA defines connected actions
as those actions that are closely related to
or cannot or would not proceed unless
other actions are taken previously or

simultaneously (40 CFR NHPA Section 106 Process

DOI elected to utilize the NEPA

1508.25(a)(1)(ii)).> Some actions or process to meet the Federal
component elements of the KBRA are requirements of Section 106 of the
independent obligations and thus have National Historic Preservation Act
independent utility from the KHSA, but the (NHPA) as allowed under 36 CFR
implementation of several significant Section 800.8(c). DOI defines the
elements of the KBRA would be different, undertaking, for purposes of

if the Secretarial Determination under the rsefﬁgsgl %??h(g Fgﬁrﬁ'liﬁ’cifghe
KHSA is not to pursue full dar_n removal. dams which may be a result of the
Recognizing that implementation of many Secretarial Determination. The
elements of the KBRA is unknown and not proposed undertaking has the
reasonably foreseeable at this time, the potential to affect historic properties
connected action analysis under NEPA is triggering compliance with Section

106 of the NHPA. The analysis
and consultations concerning any
effects of the Proposed Action and

being undertaken at a programmatic level.
Consequently, appropriate future project-

level analysis under NEPA would be alternatives on historic properties
completed for the KBRA in the future as are integrated into the NEPA
project-specific proposals are developed review and documentation pursuant
and no Federal action regarding KBRA to the criteria identified in 36 CFR
implementation would be made pursuant to Section 800.8(c)(1)-(4).

the analysis in this document.

2 Under the KHSA and KBRA (Agreements) certain agencies of the United States (“Federal Agency
Parties”) shall become parties to the KBRA upon enactment of authorizing legislation that authorizes and
directs them to become parties (KBRA Section 1.1.2).

* 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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For purposes of this analysis, the KBRA, a connected action, 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 why the
KBRA is treated as a whole for purposes of this EIS/EIR is that the individual activities
under the KBRA would 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 would likely not optimize benefits.

ES.1.4 CEQA - Specific Analysis

CDFG, as Lead Agency under CEQA, is also 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 decisionmakers.
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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
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).
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
or partial facilities
removal the relevant
elements of the KBRA
will no longer be
ascertainable. CDFG
recognizes that in the
event subsequent analysis

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 owned by Reclamation, but
operated by PacifiCorp under Reclamation’s direction
for regulating flows and storing water in Upper
Klamath Lake for irrigation use in Reclamation’s
Klamath Project.

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
Impoundment/Lake Ewauna 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 Iron 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
menawaftt hoiirs of electricitv
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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.

ES.1.5 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 the Interior (as defined pursuant to
Executive Order No. 10-10 by the Governor of Oregon) should such a determination be
made.

The 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 the 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,
timber harvest, farming, ranching, water diversion, and corresponding changes in the
basin’s water quality, hydrology, and natural resources.

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, recreation,
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 started
construction of Reclamation’s Klamath Project. Construction of the Klamath
Hydroelectric Project, starting with Copco 1 Dam, began in 1911.
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Figure ES-1. The Klamath Basin.
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Figure ES-2a. Klamath Basin Timeline.
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Figure ES-2b. Klamath Basin Timeline.
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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.

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 now conducted in accordance with both opinions.

The Klamath Basin faced substantial, long-term challenges, such as the decline of fish
species, posting of health advisories due to poor water quality conditions, the water
delivery curtailments and other unresolved natural resource issues described under
Section ES.1 and Figure ES-2. The likelihood that similar hardships would continue to
occur, coupled with upcoming changes PacifiCorp would need to make in order to
continue operating their hydroelectric project, led basin stakeholders to begin negotiation
of a mutually beneficial agreement to try to provide enduring solutions to these
longstanding challenges.

While stakeholders began efforts to reach agreement on the multifaceted problems of the
basin in the 1990s, the water-related farming and fisheries crises experienced in 2001 and
2002, and expiration of PacifiCorp’s licenses for its hydroelectric project on the Klamath
River, provided additional impetus to reach a negotiated settlement, as discussed further
below. Official negotiations leading to the KHSA and KBRA began in 2005. The
KHSA grew directly out of the Federal Energy Regulatory Commission’s (FERC)
Alternative Dispute Resolution Procedures (18 C.F.R. 385.601, et seq.) wherein the
parties, including PacifiCorp, elected to negotiate a settlement that comteplates the
potential removal of PacifiCorp’s hydroelectric facilities on the Klamath River as an
alternative to relicensing those facilities. As stated 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.
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ES.2.2.1 FERC Relicensing

The KHSA and KBRA negotiations thus coincided with PacifiCorp’s 2004 FERC
relicensing application for the Klamath Hydroelectric Project. The company’s original
1956 license expired in March 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.

PacifiCorp filed an application with FERC for a new operating license for the Klamath
Hydroelectric Project in 2004. The NOAA Fisheries Service recommended to FERC
removal of the Four Facilities as the best alternative to contribute to restoration of all fish
species of concern in the Klamath watershed under FPA Section 10(a). Concurrently,
under Section 18 authority of the FPA, the NOAA Fisheries Service (the Secretary of
Commerce's authority under the FPA has been delegated to the NOAA Fisheries Service
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 NOAA Fisheries Service 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 PacifiCorp failed to meet its 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 dams have been operating under an annual license since March 2006, when
the original license expired.

Before FERC may issue any new license for the Klamath Hydroelectric Project, the
States of Oregon and California must also separately issue water quality certifications
under Section 401 of the Clean Water Act (CWA). The California State Water Resources
Control Board (SWRCB) cannot issue certification until environmental documentation
consistent with the requirements of CEQA, is completed. The certification proceedings
are currently being held in abeyance as requested in Section 6.5 of the KHSA. Ina
February 2009 letter from SWRCB addressing the CEQA Notice of Preparation for an
EIR for 401 water quality certification of the Klamath Hydroelectric project, it was noted
that failing to process the water quality certification in a timely manner risks a

FERC determination that the SWRCB has waived certification (SWRCB 2009). The
State of California would then have no regulatory authority to address water quality
issues associated with the Klamath Hydroelectric Project during the FERC relicensing.
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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”

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 Act Pub. L. 102-486, Title
XVII, Section 1701(b), 106 Stat. 3008.

Section 4(e) of the FPA provides that FERC may issue a license within a reservation (as
defined in the FPA) only after finding that the license will not interfere or be inconsistent with the
purpose 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, in relevant part, that: “[ijn order to ensure that the project
adopted will be best adapted to the comprehensive plan ..., the Commission shall consider
each of the following:

(2)(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
that is prepared by i) an agency established pursuant to Federal law that has authority to
prepare such a plan; or i) the State in which the facility is or will be located.

(2)(B) The recommendations of Federal and State agencies 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 include conditions to adequately and equitably
protect, mitigate damages to, and enhance fish and wildlife affected by the development,
operation, and management of a project, based on recommendations received pursuant to the
Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.) from the Department of Commerce's
National Marine Fisheries Service, the Fish and Wildlife Service and State fish and wildlife
agencies. If FERC believes a recommendation to be inconsistent with the FPA or other
applicable law, it must attempt to resolve the inconsistency with the agency through a process
defined in the FPA.
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The mandatory prescriptions and
conditions along with FERC’s required
conditions would result in significant
operational changes to the hydroelectric
project, substantially reducing power
generation capacity (about 20 megawatts,
or 24 percent of annual generation) and
causing the Klamath Hydroelectric
Project to operate at a net annual loss
(FERC 2007). PacifiCorp estimates that
it would incur relicensing capital costs in
excess of $400 million (with the majority
of costs resulting from implementation of
aquatic resource protection, mitigation,
and enhancement measures) and $60
million in operations and maintenance
costs over a 40-year license term (Oregon
Public Utilities Commission [OPUC]
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

Executive Summary

Reclamation’s Klamath Project

In addition to the Klamath Basin’s
distinctive setting, biological resources,
and cultural history, the basin is the site of
one of the first developments authorized
under the 1902 Reclamation Act.
Development and construction of what is
today known as Reclamation’s Klamath
Project took place between 1905 and
1966, with major features of 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 (Figure 1-4). Reclamation’s
Klamath Project was originally authorized
for the purpose of providing irrigation water
to farms at a time when the frontier of the
American west was still developing and
increasing numbers of farmers were drawn
to the fertile land in northern California and
southern Oregon. Link River Dam,
completed in 1921, is a major feature of
Reclamation’s Klamath Project. This dam
is owned by Reclamation, but is operated
by PacifiCorp under agreement with
Reclamation.

Oregon, and up to $250 million would come from the sale of bonds in California or other
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.

ES.2.2.2 The Four Facilities and PacifiCorp Involvement in the KHSA/KBRA
PacifiCorp’s decision to enter into the KHSA, which provides for the possible removal of
the Four Facilities, reflects its assessment of a combination of regulatory requirements,
including the cost and liability associated with meeting CWA Section 401 certification in
California and in Oregon for renewal of FERC license P-2082, the estimated construction
and operation costs to provide fishways at the Four Facilities, reductions in peaking
power and overall hydropower generation, and the resulting increase to their operational
costs for providing power from the Four Facilities. PacifiCorp’s evaluation of the costs
and risks associated with meeting those requirements under a new license lead to an
assessment that the KHSA was in the best interest of its customers as compared to
continuing the process of relicensing the Four Facilities (PacifiCorp 2012). As described
below in Section ES.4.2, PacifiCorp is not a direct signatory of the KBRA.
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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

Maximum Power Annual Average
Year Generation Capacity Generation Rate Dam Height

Dam Operational (megawatts) (megawatts) (feet)
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.

Vol.1, ES-14 — December 2012

Figure ES-3. J.C. Boyle Dam and Powerhouse.




Executive Summary

Figure ES-4. Copco 1 Dam and Powerhouse.

Figure ES-5. Copco 2 Powerhouse (left photo) and Dam.
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Figure ES-6. Iron Gate Dam, Reservoir, and Power Generating Facilities.
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Executive Summary

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. DOl 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
Obijectives (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 Secretarial Determination and
Connected Actions
If the Secretary publishes an

ES.4.1 Klamath Hydroelectric Settlement Affirmative Determination, and the
Agreement Governors of Oregon and California

The KHSA establishes the process for additional concur, the process for facilities

studies, the development of a Detailed Plan for removal will proceed. The Secretary

will also concurrently designate the
dam removal entity. The dam

dam removal and environmental review to

, oo 4
support the Secretary s Determination™ as to removal entity, once identified,

whether removal of the Four Facilities on the would refine the Detailed Plan to
Klamath River that are owned by PacifiCorp will create a Definite Plan for Facilities
accomplish the following two goals: 1) to Removal including the methods for
advance restoration of the salmonid fisheries of removal and estimated costs.

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

In addition to the decommissioning
and removal of the four hydroelectric
dams, actions connected to an

and Indian Tribes. Affirmative Determination would
include the transfer of Keno Dam
The KHSA also includes provisions for the ownership from PacifiCorp to DOI,

interim operation of the Four Facilities by Eastside/Westside Facilities, and
PacifiCorp and the process to transfer, the KBRA.
decommission, and remove the dams in the event

) ! .. An Affirmative Secretarial
of an Affirmative Determination.

Determination and Federal
authorizing legislation are two early
key milestones towards full

ES.4.2 Klamath Basin Restoration implementation of the KBRA.
Agreement

Concurrently with the signing of the KHSA, the A Negative Determination would be

same Parties, with the exception of the Federal a potential termination event for the

e ; KHSA and facilities removal would
Government and PacifiCorp, signed an likely not proceed as per the KHSA.

accomp_anying agreement—the KBRA. The The FERC relicensing process
KBRA includes interrelated plans and programs et e e
intended to benefit fisheries throughout the basin,

* 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. Inthe 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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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 communities and
National Wildlife Refuges.

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 reciprocal agreements under which
the Klamath, Karuk, and Yurok Tribes would not exercise water right claims that would
conflict with water deliveries to Reclamation’s Klamath Project water users; and project
water users accept a limitation on diversions from Upper Klamath Lake and Klamath
River and develop a program that will allow them to operate within those limitations
through the use of other supplies, efficiency measures, voluntary reductions in demand,
and other measures. 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. In addition, the KBRA includes an Off-Project voluntary Water Use
Retirement Program in the Upper Klamath Basin(the portion of the Klamath Basin
located upstream of Iron Gate Dam) 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 Final Alternatives Report.
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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 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 Web site (http://klamathrestoration.gov/) (DOI 2010).

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 potential alternatives to be considered for
detailed analysis (the initial list of action alternatives is described in Appendix A, Final
Alternatives Report). The Lead Agencies applied a screening process to the 18 potential
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.

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 a Secretarial Determination. Analysis of these alternatives will
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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.

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 fund the operation of
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 full implementation of
the Total Maximum Daily Load (TMDL) provision of the Clean Water Act (Section
303(d)) issued by the Oregon Department of Environmental Quality (ODEQ) and
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California North Coast Regional Water Quality Control Board (CNCRWQCB) 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

The ongoing resource management activities, TMDLs, Interim Measures, biological
opinions, and other regulatory conditions described for this alternative would also occur
under Alternatives 2, 3, 4, and 5.

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
reservoir drawdown and removal
of the Four 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

Figure ES-8. Simulation of Iron Gate Dam  like at Iron Gate Dam.
Before and After Full Facilities Removal.
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ES.6.2.1 KBRA

The KBRA is being analyzed
in this EIS/EIR as a connected
action to the Proposed Action.
Full 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):

ES.6.2.1.1 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. Full attainment of the
TMDLs described under the
No Action/No Project
Alternative would result in
long-term water quality
improvements in the basin and
implementation of the KBRA
IS anticipated to accelerate
these TMDLs.

ES.6.2.1.2 Water and Power
Programs

The Water and Power
Programs include an

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 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 Opportunities2

Water and Power Programs:

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

Groundwater Technical Investigations

On-Project 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 Management4

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:

1. 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.

2. Development of additional storage is also intended to restore habitats for
endangered suckers, and would occur with implementation of KBRA and
associated funding.

3. 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.

4. The Environmental Water Management program would support the
development and implementation of TMDLs on the Klamath River and
actions that protect water quality generally (KBRA Section 20.5.4).
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agreement regarding limitations on water diversions to Reclamation’s Klamath Project,
and delivery commitments for 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.

ES.6.2.1.3 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. 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 connected actions of the
transfer of Keno Dam to DOI and implementation of the KBRA (as in the Proposed
Action).

Under Alternative 3, full attainment of the TMDLSs, as described under the Proposed
Action would result in long-term water quality improvements in the basin;
implementation of the KBRA is anticipated to accelerate these TMDLSs through the
provision of environmental water (KBRA Section 20.5.4) and other KBRA programs.

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 it is assumed that operations would change
in response to DOI mandatory flow conditions and the NOAA Fisheries Service 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
requirements that are included in this alternative. For the purposes of analysis in this
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EIS/EIR, however, Alternative 4 has been developed with some assumptions regarding
details and feature designs for purposes of this analysis that are not included or not yet
determined for the fishway prescriptions and do not reflect any final decision by NOAA
Fisheries Service or USFWS regarding any differences from the express text of the
fishway prescriptions or how any decision may be made under the terms of the fishway
prescriptions. Figure ES-9

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). Figure ES-9. Example of Cast-In-Place Pool and

] ) Weir Fish Ladder.
Implementation of this

alternative would require licensure of the project by FERC to a Hydropower Licensee
including 401 certifications. 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 fully 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 prescribed in the FERC relicensing process.
The prescriptions include a schedule for implementation and prescribe that downstream
facilities be installed prior to upstream passage facilities (DOI 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.

Under Alternative 4, full attainment of the TMDLs described under the No Action/No
Project Alternative would result in long-term water quality improvements in the basin;
but, the pace of achieving these improvements and the implementation mechanisms are
unknown.
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Table ES-3. Timetable for Fish Passage Improvements at each Dam
from Date of FERC License Renewal

Upstream Fish Spillway Tailrace Screens and

Dam Passage Modifications® Barrier" Bypass
J.C. Boyle 4 years 4 years 4 years 4 years
Copco 1 6 years 6 years 8 years 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. The modified prescriptions provide that the applicant is allowed to perform site-
specific studies to determine if spillway modifications and tailrace barriers are necessary at the
developments where these are prescribed. However, the modified prescriptions provide that spillway
modifications and tailrace barriers shall be constructed and operated unless and until USFWS and
NOAA Fisheries Service determine based on any such site-specific studies that any prescribed
spillway modifications or tailrace barriers are unnecessary.

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 NOAA Fisheries Service 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 conditions and prescriptions). Alternative 5 would not incorporate the conditions and
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.

Implementation of this alternative would require licensure by FERC, including 401
certifications, for the facilities that will continue to generate power. 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
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assumed in this analysis that the KBRA and Keno Dam Transfer would not be fully
implemented. This alternative would follow a schedule similar to that of the Proposed
Action, and could be completed by December 2020.

Under Alternative 5, full attainment of these TMDLSs would result in long-term water
quality improvements in the basin; but, the pace of achieving these improvements and the
implementation mechanisms are unknown.

ES.7 Effects of the No Action/No Project, Proposed Action,
and Action Alternatives

This section describes the significant and unavoidable adverse impacts under NEPA and
CEQA; provides a comparison of the beneficial effects under each of the alternatives;
presents the environmentally preferable/superior alternative; and, summarizes the major
controversies and issues raised by agencies and the public.

ES.7.1 Significant Environmental Effects that Cannot be Avoided
Significant environmental effects that cannot be avoided by redesigning the project,
changing the nature of the project, or implementing mitigation measures must be
disclosed in an EIS/EIR. 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.
NEPA regulations also 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). By satisfying the CEQA requirements on discussion of significant
environmental effects that cannot be avoided, the NEPA requirement to disclose adverse
impacts is also met. These impacts are summarized in Table ES-4 for the purposes of
NEPA and CEQA.

Several categories of resources discussed in this EIS/EIR are analyzed pursuant only to
NEPA. The adverse environmental effects specific only to NEPA that cannot be avoided
as a result of the Proposed Action are summarized in Table ES-5.°

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 Environmental Effects that Cannot be Avoided Relative to CEQA and NEPA

Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant
to CEQA

3.2 Water Quality

Suspended Sediments

Upper Klamath Basin (in the Hydroelectric Reach)

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

2,3,5

S (short term®)

None

S (short term)

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

S (short term)

None

S (short term)

Dissolved Oxygen

Upper Klamath Basin

Draining the reservoirs and release of sediment could
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 from
J.C. Boyle Reservaoir.

2,3,5

S (short term)

None

S (short term)

Lower Klamath Basin

Dam removal and sediment release could cause short-
term increases in oxygen demand (Immediate Oxygen
Demand [IOD] and Biological Oxygen Demand [BOD])
and reductions in dissolved oxygen in the lower
Klamath River, the Klamath Estuary, and the marine
nearshore environment.

2,3,5

S (short term) lower
Klamath River from
Iron Gate Dam to
Clear Creek

None

S (short term) lower
Klamath River from
Iron Gate Dam to
Clear Creek

! Short term is defined as <2 years.
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Table ES-4. Summary of Significant Environmental Effects that Cannot be Avoided Relative to CEQA and NEPA

Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant
to CEQA

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) 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 (would S (short term) Upper AR-1: Protection of mainstem S (short term) Upper
could alter SSCs and bedload sediment transport and only remove Klamath River, Mid- spawning; AR-2: Protection of Klamath River, Mid-
deposition and affect coho salmon. Copco 1 and Iron Klamath River, outmigrating juveniles; AR-3: Klamath River,

Gate) Shasta River, and Fall flow pulses; AR-4: Hatchery Shasta River, and

Scott River management Scott River
population units population units
Steelhead
Reservoir drawdown associated with dam removal 2,3,5 S (short term) AR-1: Protection of mainstem S (short term)
could alter SSCs and bedload sediment transport and summer and winter spawning; AR-2: Protection of summer and winter
deposition and affect steelhead in the short term. steelhead outmigrating juveniles; AR-3: steelhead
Fall flow pulses; AR-4: Hatchery
management
Pacific Lamprey
Reservoir drawdown associated with dam removal 2,3,5 S (short term) AR-2: Protection of S (short term)
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 (short term) AR-3: Fall flow pulses S (short term)

could alter SSCs and bedload sediment transport and
deposition and affect green sturgeon.
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Table ES-4. Summary of Significant Environmental Effects that Cannot be Avoided Relative to CEQA and NEPA

Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant
to CEQA

Freshwater mussels

Reservoir drawdown associated with dam removal
could alter SSCs and bedload sediment transport and
deposition and affect freshwater mussels in the short
term.

2,3,5

S (short term)

AR-7: Freshwater mussel
relocation

S (short term)

Benthic Macroinvertebrates

Reservoir drawdown associated with dam removal
could alter SSCs and bedload sediment transport and
deposition and affect macroinvertebrates below Iron
Gate.

2,3,5

S (short term)

None

S (short term)

3.4 Algae

Hydroelectric Reach

Conversion of the reservoir areas to a free-flowing
river, and the elimination of hydropower peaking
operations could cause long-term increases in nutrient
levels and biomass of nuisance periphyton in low-
gradient channel margin areas within the Hydroelectric
Reach downstream from J.C. Boyle Dam.’

2,3,5°

S (long term®)

None

S (long term)

?Periphyton are algae that grow attached to rocks and other substrates on a riverbed. Although sometime these species cause nuisance conditions, they are rarely considered
toxic. Increased non-toxic periphyton biomass would not lead to increases in algal toxins in the Klamath River. Blooms of phytoplankton (suspended algae) occurring in the calm,
lake-like waters are responsible for the production of algal toxins, such as microcystin, in the Klamath River downstream from Iron Gate Dam. Noxious phytoplankton would not

thrive in the free flowing river following dam removal.

% An editorial clarification was made to this determination for Alternative 5 in Section 3.4, Algae. As indicated by the analysis under the Proposed Action in Section 3.4, Algae,

the determination for Alternative 5 in the Hydroelectric Reach from Copco 1 Reservoir to Iron Gate Reservoir should also have been a significant effect.

“Long term is defined as 2-50 years.
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Table ES-4. Summary of Significant Environmental Effects that Cannot be Avoided Relative to CEQA and NEPA

Significance

Significance After
Mitigation Pursuant

Potential Impact Alternative(s) Pursuant to CEQA Proposed Mitigation to CEQA
3.9 Air Quality
Vehicle exhaust and fugitive dust emissions from dam 2,3 S (short term) AQ-1: MY 2015 or newer S (short term)
removal activities could increase emissions of VOC, engines for offroad construction
NOx, CO, SO», PM1g, and PM2s 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
KBRA — Programmatic Measures
Construction activities associated with the KBRA 2,3 S(short term) AQ-1. MY 2015 or newer s° (short term)
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(short term) AQ-1: MY 2015 or newer S (short term)
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(long term) CC-1: Market Mechanisms); S(long term)

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

®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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Table ES-4. Summary of Significant Environmental Effects that Cannot be Avoided Relative to CEQA and NEPA

Potential Impact

Alternative(s)

Significance
Pursuant to CEQA

Proposed Mitigation

Significance After
Mitigation Pursuant
to CEQA

3.13 Cultural and Historic Resources

Dam removal and construction of fish passage 2,3,4,5 S(long term) CHR-1: Update the Klamath S(long term)
facilities could result in direct effects/impacts to Hydroelectric Project Request
J.C. Boyle Dam, Copco 1 Dam, Copco 2 Dam, and for Determination
Iron Gate Dam, their associated hydroelectric facilities, CHR-2: MOU Under Section
and on the KHHD, which is considered eligible for 106 and Preparation of
inclusion on the National Register and California Monitoring and Cultural
Register. Resources Management Plan
CHR-3: Respect and Maintain
Confidentiality of Sensitive
Information
CHR-4:Treatment of Indian
Human Remains
KBRA — Programmatic Measures
Implementation of the KBRA programs including the 2,3 S(long term) CHR-1: Update the Klamath s6 (long term)
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) None S (short term and
short-term impacts on scenic resources. long term)
The removal of historic structures could result in short 2,3,5 S(short term and None S(long term)

and long-term impacts on scenic resources.

long term)

® 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 Environmental Effects that Cannot be Avoided Relative to CEQA and NEPA

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 (short term and
long term)

None

S (short term and
long term)

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)

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

2,3

S (short term)

None

S (short term)

Demolition of existing recreation facilities, such as
campgrounds and boat ramps, from the reservoir
banks to the new river shoreline would result in short-
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

S (short term)

None

S (short term)

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

S (short term)

None

S (short term)

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

4,5

S (long term)

SQ-1: Measures to Minimize

Scenery Disturbances

S (long term)

City of Yreka Water Supply Pipeline Relocation — Programmatic Measure

Construction of a new, elevated City of Yreka water 2,3,5 S (short term and SQ-1: Measures to Minimize S (short term and
supply pipeline and steel pipeline bridge to support the long term) Scenery Disturbances long term)
pipe above the Klamath River could result in short and

long-term impacts on scenic resources.

KBRA — Programmatic Measures

Construction of fish management structures would 2,3 S (long term) SQ-1: Measures to Minimize S (long term)
introduce new features into the landscape. Scenery Disturbances

Trap and Haul — Programmatic Measure

Construction activities associated with fish collection 4,5 S (long term) SQ-1: Measures to Minimize S (long term)

facilities would introduce new features into the
landscape.

Scenery Disturbances
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Table ES-4. Summary of Significant Environmental Effects that Cannot be Avoided Relative to CEQA and NEPA

Potential Impact

Alternative(s)

Significance After
Mitigation Pursuant
to CEQA

Significance

Pursuant to CEQA Proposed Mitigation

3.20 Recreation

Changes in flows could decrease the number of days 2,3,4,5 S (long term) None S (long term)
with acceptable flows for whitewater boating and whitewater boating whitewater boating
recreational fishing in the Hells Corner Reach.

3.23 Noise and Vibration

Construction and deconstruction activities at the dam 2,3,5 S (short term) NV-1: Noise and Vibration S (short term)
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 (short term) NV-1: Noise and Vibration S (short term)
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 (short term) NV-1: Noise and Vibration S (short term)
term increases in noise levels in the project vicinity. Control Plan

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

Construction activities at the dam sites could increase 2,35 S (short term) NV-1: Noise and Vibration S (short term)
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

ODEQ = Oregon Department of Environmental Quality
PM, = particulate matter < 10 microns

PM, s = particulate matter < 2.5 microns

SO,= sulfur dioxide
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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




Table ES-5. Summary of Adverse Environmental Effects Relative to NEPA

Executive Summary

Effect Pursuant

Potential Impact Alternative(s) to NEPA Mitigation
3.15 Socioeconomics
Four Facilities
Changes in annual O&M expenditures required to continue the operation of the 2,3,5 Adverse(long- None
existing facilities could affect employment, labor income, and output in the term)
regional economy.
Recreation
Changes to reservoir recreation expenditures could affect employment, labor 2,3,5 Adverse (long- None
income, and output in the regional economy. term)
Changes to whitewater boating opportunities could affect recreational 2,3,4,5 Adverse (long- None
expenditures and employment, labor income, and output in the regional term)from
economy. reduced
whitewater
boating
expenditures in
the Upper
Klamath River
and Hell’'s
Corner Reach
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 and long
Reservoirs) term)
Changes in real estate values around Iron Gate and Copco Reservoirs and 2,3,5 Adverse (short None
downstream could 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 (short None

term and long
term)

! 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.

% 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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Table ES-5. Summary of Adverse Environmental Effects Relative to NEPA

Effect Pursuant

Potential Impact Alternative(s) to NEPA Mitigation
KBRA — Programmatic Measures
Increases in on-farm pumping costs could affect household income and reduce 2,3 Adverse (long None
employment, labor income, and output in the regional economy. term)
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 offroad
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
Release of sediment from reservoirs could cause disproportionate short term 2,3,5 Disproportionate None
impacts on county residents and tribal people. Effect (short
term)
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
term)

Creek Bridge and
Culverts
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Table ES-5. Summary of Adverse Environmental Effects Relative to NEPA

Effect Pursuant

Potential Impact Alternative(s) to NEPA Mitigation
KBRA — Programmatic Measures
Implementation of the Water Use Retirement Program, Off-Project Reliance 2,3 Disproportionate None
Program, and Interim Flow and Lake Level Program could disproportionately Effects (short
affect low income and minority farm workers. 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
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ES.7.2 Synopsis of Major Impacts and Benefits of the Alternatives

This section presents a synopsis of major impacts and benefits for each alternative with a
focus on aquatic resources and water quality. (All of the significant adverse impacts that
cannot be avoided for all resource categories are listed in Table ES-4 and Table ES-5).
This summary section presents impacts and benefits incrementally to illustrate potential
key benefits and impacts that may occur under each alternative. Though impacts to all
resources will ultimately be considered by the Secretary of the Interior when making the
Determination on whether or not the Proposed Action is in the public interest, this
summary focuses on restoring fisheries and improving water quality (fishery and water
quality benefits are also summarized in Table ES-6). A synthesis of this information is
particularly important to address the question of whether and to what degree an
alternative may advance the restoration of the salmonid fisheries of the Klamath Basin
and to determine which alternative may be environmentally preferable. In addition, the
Affected Environment/Existing Conditions is summarized because it is a valuable point
of comparison. (For more detail on each alternative and how alternatives were selected
refer to ES.5 Alternatives Development and Chapter 2 Proposed Action and Description
of Alternatives).

The structure of the section is as follows:
e Affected Environment/Existing Conditions;
e Alternative 1 (No Action/No Project Alternative);
e Alternative 4 (Fish Passage at Four Dams Alternative);

e Alternative 5 (Fish Passage at J.C. Boyle and Copco 2, Remove Copco 1 and Iron
Gate);

e Alternatives 2 (Full Facilities Removal of Four Dams (Proposed Action)) and 3
(Partial Removal of Four Dams);

e Comparison of Alternative 2 and 3

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 decisionmakers when comparing and contrasting alternatives and
determining the best course of action.

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
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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, many measures agreed upon in the
KHSA and KBRA centered on improving and resolving issues of low or declining fish
populations and fisheries, inadequate water supplies, and degraded water quality. The
primary goal of these agreements is to improve the condition and reliability of these basin
resources and thereby benefit the communities who rely on them, or historically
depended 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
illustrated by evaluating the impacts and benefits of the alternatives on tribal
communities where environmental justice is a concern. 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 and other construction
related activities during dam removal could cause short-term (1 to 2 years) adverse
impacts on fisheries downstream from the Hydroelectric Reach, salmon and other aquatic
resources would be expected to return to population levels observed prior to dam removal
(in 2010 when the Notice of Preparation was issued) within 5 years, and would provide
long-term benefits to Indian Tribes for 50 years and beyond (these effects for Indian
Tribes are analyzed in Section 3.16).

Because restoring fisheries, improving water quality, and helping communities are major
goals of the Proposed Action and of the action alternatives, the major long-term benefits
and impacts of each alternative are summarized below relative to these goals.

ES.7.2.1 Existing Conditions/Affected Environment

The Klamath Basin currently suffers from degraded fisheries, excessive exposure of
salmon to disease, degraded habitat quality (including altered flows, water temperatures,
river channel structure, and invasive species), blocked access to historical habitat, 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 Impoundment/Lake Ewauna, and the reservoirs in the Hydroelectric
Reach, as well as the Lower Klamath Basin downstream from Iron Gate Dam.

Results of these impaired water quality and habitat conditions include fish die-offs,
listings under ESA and the California Endangered Species Act (CESA), health advisory
postings for algal toxins in Copco 1 and Iron Gate reservoirs since 2005, and commercial
fishing closures. Circumstances for salmonid fisheries and threatened and endangered
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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 provide water to address
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.

ES.7.2.2 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 conditions described under Existing Condition/Affected
Environment. This alternative would continue to block anadromous fish access to over
420 miles of historical habitat, including low gradient habitat of critical importance to
spawning and rearing under Copco 1 and Iron Gate reservoirs. Also, access to cold water
springs (areas of groundwater discharge), particularly in the Upper Basin, would continue
to be blocked. These cold water springs offer some protection to aquatic species against
the future changes associated with climate change and improve winter growth
opportunities for rearing fish. Disease problems associated with crowding of fish below
Iron Gate Dam, atypically stable flows, disrupted sediment transport processes, and over-
abundance of intermediate hosts for fish disease would persist. Iron Gate hatchery
juvenile production as mitigation for 16 miles of habitat loss would continue, but would
also exacerbates fish disease. For resident fish in the Hydroelectric Reach, the current
adverse effects of peaking and those of entrainment into hydroelectric facilities would
continue. Implementation of TMDLs in Oregon and California over the next 50 years
would be expected to help alleviate some of basin-wide water quality problems, although
the implementation and timing of TMDL-related actions is unknown and effective
improvements could take decades to achieve. Furthermore, to date there are no proposed
management actions that would achieve the temperature allocations assigned to Copco 1
and Iron Gate reservoirs under the TMDLs. The effects of climate change over the next
50 years could dampen potential benefits from TMDLs, which would continue current
conditions responsible for depressed populations of certain species like Chinook or
steelhead and would reduce opportunities to improve survival of ESA-listed fish.

As the FERC relicensing process would continue following a Negative Determination on
dam removal from the Secretary, Alterative 1 is not likely to continue as the status quo;
however, if a new long-term FERC license is issued, it would be contingent on facility
operations being compliant with all other applicable laws and regulations, including the
Clean Water Act and the Endangered Species Act, making it difficult to predict when a
new license might be implemented. For this analysis, the assumption for the next 50
years is that all the dams and the associated reservoirs remain and continue to operate
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under annual licenses and without construction of any new fish passage facilities. This
would preserve the existing hydroelectric power generation capacity and allow use of
reservoirs and peaking flows 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, conditions that can be expected to persist in the future
without significant progress on nutrient reduction in the reservoirs such as through the
TMDL process.

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. Also Alternative 1 does not include the full implementation of
KBRA. The ongoing resource management activities, ongoing Interim Measures,
TMDLs, biological opinions, and other regulatory conditions described for this
alternative would also occur under Alternatives 2, 3, 4, and 5

ES.7.2.3 Alternative 4 (Fish Passage at Four Dams Alternative)

Alternative 4 would require the long-term licensure of the Hydroelectric Project by FERC
to a Hydropower Licensee; although, it is assumed that operations of the Four Facilities
would change in response to DOI mandatory flow conditions and NOAA Fisheries
Service and DOI fishway prescriptions. Alternative 4 would eventually result in the same
benefits to water quality from TMDL implementation as Alternative 1; however the same
limitations as Alternative 1 on achieving water quality objectives in the Hydroelectric
Reach and downstream would also apply. Specifically, there are no proposed
management actions that would achieve the temperature allocations assigned to Copco 1
and Iron Gate reservoirs under the TMDLSs, and control of toxic blooms of cyanobacteria
would not be expected to diminish in the future without significant progress on nutrient
reduction in the reservoirs, which could take decades to achieve. The creation of
volitional fish passage for salmonids at each of the Four Facilities under this alternative
would provide access to at least 420 miles of historical habitat above Iron Gate Dam to
anadromous fish. Consequently, the size and diversity of these populations would
increase. Implementation of Alternative 4 and access to Upper Basin habitat would
reduce the concentration of fish carcasses which are linked to the transmission of fish
disease from adult salmon to juvenile salmon. In addition, fish would gain access to cold
water springs, particularly in the Upper Basin, offering some protection against the
predicted future changes associated with climate change and improved winter growth
opportunities for rearing fish. The adverse effects of peaking would be largely eliminated
(only one day a week) and those of entrainment into hydroelectric facilities would be
largely eliminated.

Iron Gate Hatchery would continue to mitigate for the loss of production of salmonids
from the 16 miles of habitat lost between Iron Gate and Copco 2 dams.

NOAA Fisheries Service and DOI prescriptions include a measure to trap and haul fall-
run Chinook salmon upstream and downstream around Keno Impoundment. The
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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 6 milligrams per liter [mg/L] or temperature above 20 degrees Celsius) (DOI
2007; NOAA Fisheries Service 2007).

Alternative 4 would retain the majority (80%) 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) over the next 50 years. Alternative 4 would not result in short-term
impacts to fish from downstream transport of sediment during reservoir drawdown and
dam removal.

ES.7.2.4 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 to use habitat in the Upper Basin. Alternative 5 would create access to at least
420 miles of historical habitat above Iron Gate Dam for anadromous fish. This would
include access to low gradient historical habitat of critical importance to spawning and
rearing under Copco 1 and Iron Gate Reservoirs. This additional habitat would facilitate
greater dispersion of spawning adult salmonids than under Alternative 4, thereby
reducing the incidence of disease. Disease risks to resident fish would be low and the
establishment of a disease hot spot for C. shasta above the current location of Iron Gate
Dam would be unlikely. In addition, fish would gain access to cold water springs,
particularly in the Upper Basin, offering improved winter growth opportunities for
rearing fish and some protection against future changes associated with climate change.
The adverse effect of peaking flows, stranding, and entrainment of fish into hydroelectric
facilities would also be eliminated.

The Hydropower Licensee would continue to fund operating Iron Gate Hatchery to meet
current mitigation requirements until Iron Gate Dam is removed, after which time the
hatchery would not be funded by Hydropower Licensee and is assumed to be closed.

NOAA Fisheries Service and DOI prescriptions would also be applicable to

Alternative 5. Therefore, Alternative 4 and 5 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 6 mg/Lor temperature above 20 degrees Celsius) (DOI 2007; NOAA Fisheries
Service 2007).

By removing the two largest reservoirs in the Hydroelectric Reach, many of the water
quality impairments caused by impounding water, including high pH, altered patterns for
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water temperatures, elevated water temperatures in the fall, low dissolved oxygen, and
the presence of algal toxins, would be largely eliminated within and below the
Hydroelectric Reach.

While water quality problems would improve as a result of draining Copco 1 and Iron
Gate reservoirs, Alternative 5 would also eliminate recreational uses such as flatwater
fishing in these reservoirs and could decrease the value of property with access to, or
views of, the reservoirs. 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).

The release of sediments stored behind Copco 1 and Iron Gate dams would have negative
impacts on fish and water quality in the short term (< 2 years) but would provide longer
term benefits in the form of increased habitat complexity and increased movement of
larger sediment substrate along the river bed (bedload transport), reductions in fish
disease, and the nearly complete elimination of toxic algal blooms in the Hydroelectric
Reach and downstream. Some chemicals are present in reservoir sediments at
concentrations below critical screening levels for freshwater and marine disposal and do
not preclude sediment release downstream.

Removal of Copco 1 and Iron Gate dams and the loss of peaking flows at J.C. Boyle dam
would significantly decrease the amount of hydroelectric power generated by the
Klamath Hydroelectric Project. However this alternative does maintain reservoir
recreation opportunities at J.C. Boyle Reservoir.

ES.7.2.5 Alternatives 2 (Full Facilities Removal of Four Dams (Proposed Action))
and Alternative 3 (Partial Removal of Four Dams)

Alternatives 2 and 3 would have the benefits of Alternatives 4 and 5 for anadromous fish;

however, Alternatives 2 and 3 would provide additional fisheries and water quality

benefits. 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 conditions.

All action alternatives would provide access to at least 420 miles of historical habitat
above Iron Gate Dam for anadromous fish. Additionally under Alternatives 2 and 3,
anadromous fish would access low gradient historical habitat of critical importance to
spawning and rearing under Copco 1 and Iron Gate Reservoirs. Consequently, the size
and diversity of these populations would increase. Removing all Four Facilities would
provide for a free-flowing river below Keno dam and would optimize the efficiency of
fish migration to and from the Upper Basin as well as through the entire Hydroelectric
Reach. In addition, fish would gain access to cold water springs in the Hydroelectric
Reach and the Upper Basin, offering improved winter growth opportunities for rearing
and some protection against future changes associated with climate change. The entire
river from Keno Dam to the Pacific Ocean would therefore 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 and rearing. Additionally, Alternatives 2 and
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3 would create a more natural flow pattern and more bedload transport. The occurrence
of juvenile salmon fish disease is anticipated to be reduced as a result of changes in the
overall dispersal of adult salmon carcasses, increases in bedload and sediment transport,
and reductions in food resources for the intermediate fish disease host. While there is
some uncertainty associated with the cycle of disease in juvenile salmon, a reduction in
fish disease is likely and this would create better conditions for fish migration, rearing,
and spawning. These alternatives would likely eliminate concentrations of carcasses and
disease associated with Iron Gate Hatchery. Similarly to Alternative 5, the adverse
effects of peaking and entrainment into hydroelectric facilities would also be eliminated.
Disease risks to resident fish would be low and the establishment of a disease hot spot for
C. shasta above the current location of Iron Gate Dam would be unlikely. Also,
Alternatives 2 and 3 include implementation of all Interim Measures funded by
PacifiCorp for the period 2012 through 2020 to improve fish habitat, water quality, and to
fund monitoring and critical research.

Similarly to Alternative 5, the release of sediments stored behind Copco 1 and Iron Gate
dams would have negative impacts on fish and water quality in the short term (< 2 years)
but would provide longer term benefits in the form of increased habitat complexity and
increased movement of larger sediment substrate along the river bed (bedload transport),
reductions in fish disease, and the nearly complete elimination of toxic algal blooms in
the Hydroelectric Reach and downstream. Some chemicals are present in reservoir
sediments but at concentrations below critical screening levels for freshwater and marine
disposal and do not preclude sediment release downstream.

Alternatives 2 and 3 would eliminate the recreational benefits of project reservoirs such
as fishing and some white water recreation opportunities related to peaking flows in the
Hydroelectric Reach; however partial and full facilities removal would create new
recreational benefits along the Hydroelectric Reach including additional river access and
rafting opportunities in the bypassed reaches (the significance of these effects is analyzed
in Section 3.20). Because of the elimination of the reservoirs and changes to recreational
amenities, Alternatives 2 and 3 would decrease the value of properties with access to or
views of the reservoirs. Alternatives 2 and 3 eliminate all hydropower production from
the Four Facilities beginning in 2020.

Implementation of KBRA projects and programs under Alternatives 2 and 3 would
accelerate basin-wide habitat restoration for fish and accelerate improvement of basin-
wide water quality. In the Upper Basin, the KBRA would support water quality
improvements 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.

Within 6 months of an Affirmative Determination by the Secretary of the Interior,
PacifiCorp would propose a post Iron Gate Dam Mitigation Hatchery Plan that would
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ensure hatchery mitigation goals are met for 8 years following dam removal. After

8 years, continued hatchery operations would depend largely on: 1) realized and
projected benefits of restored access to additional habitat above the current location of
IGD; 2) the success of habitat restoration efforts through the KBRA,; and 3) the success
of the reintroduction program identified in the KBRA.

Following dam removal seasonal trap and haul operations, primarily for fall-run Chinook
salmon may occur around Keno Dam and Keno Impoundment/Lake Ewauna until water
quality conditions are sufficiently improved to allow for safe passage of fish. A variety
of release and rearing strategies would be utilized to optimize success; however, the
KBRA does not contain specifics on the development nor implementation of these
strategies.

Effects downstream from Iron Gate Dam would include increased production of Chinook
salmon due to more favorable flows associated with KBRA and improved habitat
condition. In particular, these alternatives would also improve survival of smolts
emigrating from downstream tributaries, such as the Scott and Shasta rivers, due to
improved Klamath River flows and disease conditions. Restoration of runs in these two
tributaries is the goal of extensive restoration programs.

Both Alternatives 2 and 3 fulfill three key criteria described in the Purpose and Need
(Sections ES.3 and 1.5.2.1):

e Establishes a free-flowing condition on the Klamath River from the Keno Dam
(River Mile 240) to the Pacific Ocean.

e Allows for full volitional fish passage from the Upper Basin to the Lower Basin
of the Klamath River.

e Leads to implementation of KBRA.

Alternatives 2 and 3 have effectively the same in-river effects (i.e., fisheries, habitat, or
water quality); any differences between these alternatives are related to societal aspects
(scenic, economic, or recreation), as described in Section ES.7.2.6.
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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 2061),
improving water quality basin wide

xl

X

X

X

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

Iron Gate hatchery smolt production as
mitigation for 16 miles of habitat loss
would continue

Expands access to at least 420 miles of
anadromous salmonid habitat and
associated smolt production above Iron
Gate Dam and development of diverse
life histories

Anadromous fish would access low
gradient historical habitat of critical
importance to spawning and rearing
under Copco 1 and Iron Gate Reservoirs

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®

Accelerates in 2012 restoration of fish
habitat throughout the basin through the
KBRA Fisheries Restoration Plan

Accelerates the reintroduction of
anadromous fish through the KBRA
Fisheries Reintroduction Plan and is
consistent with the optimal production
from habitat for these species
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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

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

X

Partial

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

KBRA funding would increase habitat
restoration funding, coordination, and
monitoring in the Klamath River
watershed.

Improves survival of smolts emigrating
from tributaries downstream from Iron
Gate Dam, such as the Scott and Shasta
rivers, where extensive investment in
restoration is underway and continuing

Partial

Partial

Provides volitional fish passage through
the Hydroelectric Reach

Provides optimal anadromous fish
passage to and from at least 420 miles of
historical habitat above Iron Gate Dam by
creating a free flowing river in the
Hydroelectric Reach in 2020

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

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

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

Partial

Eliminates entrainment mortality of
resident fish

Reduces concentration of myxospores
associated with carcasses accumulating
below hatchery facilities, thus reducing
disease

Notes:
1 “X” means the alternative provides this benefit.

2 “Partial” means the alternative provides only some of the benefit.

3 Periphyton are algae that grow attached to rocks and other substrates on a riverbed. Although sometime these species
cause nuisance conditions, they are rarely considered toxic. Increased non-toxic periphyton biomass would not lead to
increases in algal toxins in the Klamath River. Blooms of phytoplankton (suspended algae) occurring in the calm, lake-

like waters are responsible for the production of algal toxins, such as microcystin, in the Klamath River downstream

from Iron Gate Dam. Noxious phytoplankton would not thrive in the free flowing river following dam removal.
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ES.7.2.6 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
ancillary structures in place, such as powerhouse buildings, pipelines, and penstocks, but
both alternatives would create a free-flowing river from Keno Dam to the Pacific Ocean
and eliminate any passage barriers to fish on the main stem Klamath River.

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
ancillary structures in place has the potential to interfere with wildlife movement,
aesthetic quality, public safety, and would require some level of long-term maintenance.

Table ES-7 below compares the effect of Alternative 2 and 3 for all resource categories in

this EIS/EIR.

Table ES-7. Detailed Comparison of Alternative 2 and Alternative 3

Resource Category:

Alternative 2 (Alt 2) - Full Alternative 3 (Alt 3) - Partial
Facilities Removal Facilities Removal

Water Quality (Section 3.2)

Both Alt 2 and Alt 3 result in a sediment release from reservoir drawdown
which will have similar short-term water quality impacts. In the long-term,
both Alt 2 and Alt 3 would result in increased spring time water temperatures
and changes in daily variation in water temperature. These changes would
mean that water temperature patterns in the Klamath River would be restored
to normal pre-dam conditions.

Aquatic Resources
(Section 3.3)

Both Alt 2 and Alt 3 result in a sediment release from the drawdown of the
reservoir which will have similar short-term aquatic resource impacts. In the
long-term, the increase in the total amount of habitat, reestablishment of
bedload sediment transport, reduced transmission of disease, and the
improvements in water quality condition will benefit aquatic resources.

Algae (Section 3.4)

Both Alt 2 and Alt 3 result in increased spring time water temperatures and
change daily variation in water temperature. These changes would mean
that water temperature patterns in the Klamath River Hydroelectric Reach
would be restored to more natural conditions. Similarly the dominant algae
would shift from noxious, and at times toxic, lake algae to algae found in
moving water.

Terrestrial Resources
(Section 3.5)

Short-term construction impacts to Reduced impacts to terrestrial plants
terrestrial resources from Alt 2 and wildlife through reduced
maybe higher due to effects from construction truck trips. Retained

more truck trips and reduction in bat | structures for use as a bat habitat.
habitat.

Flood Hydrology
(Section 3.6)

Both Alt 2 and Alt 3 result in a small increase in the peak 100 year flood and
change in flood timing. However with mitigation this impact is less than
significant.
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Table ES-7. Detailed Comparison of Alternative 2 and Alternative 3

Resource Category:

Alternative 2 (Alt 2) - Full
Facilities Removal

Alternative 3 (Alt 3) - Partial
Facilities Removal

Groundwater (Section 3.7)

The dam removal and drawdown described in both Alt 2 and Alt 3 have a
decline in the water table surrounding the reservoirs potentially affecting
adjacent wells. However with mitigation this impact is less than significant.

Water Rights/Water
Supply (Section 3.8)

Both Alt 2 and Alt 3 result in a sediment release which has a similar very
slight impact on water supply in-takes located in the Klamath River
downstream from Iron Gate Dam. However with mitigation this impact is less

than significant.

Removal of the Four Facilities would also require the relocation of the City of
Yreka’'s water supply pipeline. The programmatic analysis of this action
showed that design measures incorporated into the project description
reduce the potential effects of this action to a less than significant level.
Additional environmental compliance will be required for the pipeline

relocation.

Air Quality (Section 3.9)

Greater emissions from short-term
construction activities.

Reduced VOC, NOx, CO, SO2, PM10
and PM2.5 emissions due to shorter
duration construction activities.

Greenhouse
Gases/Climate Change
(Section 3.10)

Greater emissions from short-term
construction activities.

Short-term reduction in greenhouse
gas emissions due to reduced
construction activities.

Geology, Soils, and
Geologic Hazards
(Section 3.11)

The dam removal and drawdown described in both Alt 2 and Alt 3 could
cause instability surrounding the reservoirs. However with mitigation this

impact is less than significant.

Tribal Trust (Section 3.12)

Both Alt 2 and Alt 3 result in benefits to aquatic resources and water quality

which benefit Indian Trust Assets.

Cultural/Historic
Resources (Section 3.13)

Greater disturbance to
archaeological and historic sites
given wider and deeper APE
footprint. No retention of historic
structures.

Reduced disturbance to
archaeological and historic sites given
less aerial extent of excavation.

Some historic structures at Copco
1(built in 1918) are retained.

Land Use, Agricultural,
and Forest Resources
(Section 3.14)

Slightly more open space for public
use through removal of all facilities;
however buried facilities may have

some associated access restrictions.

Slightly less open space for public
use; retained facilities will be fenced
off from public use limiting access to
some additional areas.

Fisheries:

Improvements to commercial,
recreational and tribal fisheries due
to habitat expansion and
improvement.

Fisheries:
Same as Alt 2.

Socioeconomics
(Section 3.15)

Community economic impacts
(employment, labor income, output):
Positive short- and medium-term
impacts due to construction,
mitigation and KBRA expenditures.
Some long-term negative impacts
due to reduced expenditures for
reservoir and whitewater recreation
and dam operations and
maintenance.

Some long-term positive impacts
due to increased expenditures for
commercial and recreational
fisheries, irrigated agriculture, and
refuge recreation.

Community economic impacts
(employment, labor income, output):
Same as Alt 2
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Table ES-7. Detailed Comparison of Alternative 2 and Alternative 3

Resource Category:

Alternative 2 (Alt 2) - Full
Facilities Removal

Alternative 3 (Alt 3) - Partial
Facilities Removal

Tribes:

Improvements to tribal fisheries and
to cultural practices involving fish or
water contact.

Tribes:
Same as Alt 2.

Costs:

Most probable estimate of
construction and mitigation costs
(2020 dollars) = $292 million. Costs
to be divided between PacifiCorp
ratepayers ($200 million) and State
of California. KBRA is connected
action which will require Federal
funding.

Costs:

Most probable estimate of
construction, life cycle and mitigation
costs (2020 dollars) = $247 million.
Life cycle costs pertain to perpetual
maintenance and security for ancillary
structures that are not removed.
Costs to be divided between
PacifiCorp ratepayers ($200 million)
and State of California. KBRA costs
are the same as Alt 2.

Environmental Justice
(Section 3.16)

Greater traffic, noise, and vibration
could disproportionally effect tribal
communities.

Reduced traffic, noise, and vibration
could reduce disproportionate effects.

Population & Housing
(Section 3.17)

The availability of housing is slightly reduced during construction. However
because Alt 2 and Alt 3 have identical peak worker totals the effects are

similar.

Public Utilities
(Section 3.18)

Higher volume of construction waste
for disposal which would result in
greater effects on area landfills.

Lower volume of construction waste
for disposal which would result in
reduced effects on area landfills.

Public Safety
(Section 3.18)

Slightly more short term public
safety effects associated with
greater traffic. No retained above
ground structures improves public
safety in the long term.

Reduced traffic would reduce the
public safety effects from short-term
construction traffic. Under Alt 3 in the
long term, there is the risk that
facilities that were secured in place
could cause an attractive nuisance
and public safety effects. Resolving
an attractive nuisance issue would fall
to the entity ultimately responsible for
management of those lands.

Scenic Quality
(Section 3.19)

Removal of all structures could
improve scenery however some
historic properties provide positive
scenery attributes.

Retaining some structures could
conflict with the surrounding terrain,
however some historic properties
provide positive scenery* attributes.

Recreation
(Section 3.20)

Removal of JC Boyle dam will permanently reduce the number of days with
acceptable flows for whitewater boating at Hell's Corner Reach.
Both Alt 2 and Alt 3 result in the elimination of reservoir related recreation.

Toxic/ Hazardous
Materials (Section 3.21)

Both Alt 2 and Alt 3 require disposal of a similar amount of hazardous

materials.

Traffic and
Transportation
(Section 3.22)

Greater traffic and road wear
generation.

Reduced traffic and road wear
generation due to reduced
construction activities

Noise and Vibration
(Section 3.23)

Greater noise and vibration
generation.

Reduced noise and vibration
generation due to reduced
construction activities

Color Code Description
Key

Less preferred condition for this
resource category

Preferred condition for this
resource category
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ES.7.3 NEPA Environmentally Preferable/Preferred Alternative

ES.7.3.1 Environmentally Preferable Alternative

NEPA requires that DOI 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 environmentally preferable alternative must be identified in the
ROD, it need not be selected for implementation. For the purposes of NEPA, DOI will
identify an Environmentally Preferable Alternative in the ROD associated with this
EIS/EIR.

ES.7.3.2 Preferred Alternative

Both Alternative 2 and Alternative 3 include removal of the Four Facilities and
implementation of KBRA and both alternatives more fully meet the Purpose and Need
(Sections ES.3 and 1.5.2.1). Some key benefits provided by implementation of
Alternative 2 and Alternative 3 include (for a full discussion of the Alternatives, see
Chapter 3):

e Provides optimal anadromous fish passage to and from at least 420 miles of
historical habitat above Iron Gate Dam by creating a free flowing river in the
Hydroelectric Reach in 2020

e Anadromous fish would access low gradient historical habitat of critical
importance to spawning and rearing under Copco 1 and Iron Gate Reservoirs

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

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

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

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

e Reduces concentration of myxospores associated with carcasses accumulating
below hatchery facilities, thus reducing disease

Removal of the Four Facilities and implementation of KBRA are important components
of a durable, long-term solution for local communities and tribes regarding the
development, administration, allocation, and advancement of water and native fishery
resources of the Klamath Basins. Alternative 2 and Alternative 3 provide a greater
opportunity for expanding restoration of salmonids, which, over time would improve
harvest opportunities of salmonids, and when compared to the other alternatives, resolve
more societal hardships and conflicts that result from over-allocation of scarce natural
resources.
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Although Alternative 2 and Alternative 3 are similar, Alternative 2 would remove nearly
all structures associated with the Four Facilities, while Alternative 3 would allow some
structures to remain. By leaving no structures along the shore of the Klamath River,
Alterative 2 leads to positive permanent changes in the human environment such as
improvements to scenic quality, less long-term maintenance by land-management
agencies, and is more protective of public safety. For these reasons Alternative 2 is the
preferred alternative.

ES.7.4 CEQA Environmentally Superior Alternative

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.

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 (Alternative 2) 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 (PMo), and particulate matter < 2.5 microns
(PM5) from reduced construction activities;

¢ Reduce the contribution to greenhouse gas emissions from reduced construction
activities;

e Reduce noise and vibration from reduced construction activities;

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

¢ Reduce disturbance to archaeological and historic sites from fewer truck trips;
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e Retain structures for roosting bats; and
e Retain some historically significant structures at the Four Facilities.

Executive Summary

Alternative 3 would provide similar long-term benefits when compared with

Alternative 2, but would reduce some short-term and long-term impacts because it
involves less construction. 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.7.5 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-8 (also Chapter 5, Table 5-4) presents a summary of some of the
controversial issues and the timeline or process in which they will be addressed, or the
document in which they are addressed. The issues were identified during the scoping
period and in other forums for public involvement. These are opinions and issues raised
by agencies and members of the public and do not necessarily represent the position of
the Lead Agencies. Additionally, Table ES-8 is not a summary of findings or
determinations from the analysis in this EIS/EIR. 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 (DOI 2010).

Table ES-8. Summary of Controversies and Issues Raised by 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, lost power generation,
and impacts to the local real
estate market 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)

Appendix C
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Table ES-8. Summary of Controversies and Issues Raised by Agencies and the

Public!

Issue

Summary of Issue

Timeline for Addressing or
Document/Section Addressing
Issue

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)

KBRA Effects on
Environmental Justice and
Federal Trust Responsibilities

The KBRA would result in the
"termination” of tribal fishing and
water rights and the Federal trust
responsibilities for those rights
and resources, further
exacerbating the environmental
justice issues associated with
declining anadromous fisheries
and water quality in the Klamath
Basin that have affected tribal
practices, health, and cultural
traditions

Water Rights and Water Supply
(Section 3.8)

Indian Trust Assets(Section 3.16)

Loss of Reservoir Environment

Dam removal will result in a loss
of the three largest reservaoirs,
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)

FERC Relicensing

In the event of a Negative
Secretarial Determination,
PacifiCorp would continue to seek
a new license from FERC for
operation of the Klamath
Hydroelectric Project. 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.

Chapter 2, Proposed Action and
Description of Alternatives

Agriculture and Refuge
Management contributes to
poor water quality in Keno and
Upper Klamath Lake

Runoff from agriculture and
refuges results in poor water
quality in Keno Impoundment/
Lake Ewauna and in the
mainstem 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

Water Quality (Section 3.2.4.3)

Aquatic Resources (Section
3.3.4.3)
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Table ES-8. Summary of Controversies and Issues Raised by Agencies and the

Public!

Issue

Summary of Issue

Timeline for Addressing or
Document/Section Addressing
Issue

Wildlife Refuge under the KBRA
would inhibit fish species
reintroduction and survival.

Water Quality Conditions in
Keno Impoundment and Upper
Klamath Lake would not allow
sound fish passage

Low levels of dissolved oxygen
and high water temperatures
during certain times of year would
adversely affect passage of fish
through Keno Impoundment and
Upper Klamath Lake.

Water Quality (Section 3.2.4.3)

Aquatic Resources (Section
3.3.4.3)

Changes in Types and
Amounts of Whitewater Boating

Peaking flows from operation of
the hydroelectric project currently
allow for commercial whitewater
boating in mid- to late-summer.

Socioeconomics (Section
3.15.4.2)

Recreation (Section 3.20.4.3)

Resolution 10-185 of Siskiyou
County Board of Supervisors
Calling for an Advisory Election
with Respect to the Removal of
the Dams on the Klamath River
on November 2, 2010 (Measure
G).

Siskiyou County held an advisory
vote on November 2, 2010
regarding dam removal. The
ballot asked “ Should the
Klamath River Dams (Iron Gate,
Copco 1, and Copco 2) and
associated hydroelectric facilities
be removed — Yes or No?” Of the
25,922 registered voters in the
County, 17,206 (66.4%)
participated in this vote. The
results: Of the 17,206 who voted,
13,566 residents (78.84%) voted
No to dam removal, while 3,640
(21.86 %) voted Yes.

While this is not an environmental
impact issue and is not specifically
addressed as part of this EIS/EIR,
the Secretary of the Interior will
consider this when making his
determination.

"Siskiyou County Water Users
Association, Inc. v. California
Natural Resources Agency, et
al." (Other Defendants are Lester
Snow, Secretary of California
Natural Resources Agency,
Governor Schwarzenegger, DFG,
DFG's Director, Humboldt County,
Tule Lake Irrigation District, and
Westside Improvement District).

This case was originally filed in
Sacramento Superior Court on
August 16, 2010. The original
lawsuit asserted that approval of
the KHSA and KBRA violated
CEQA, and that DFG is the wrong
Lead Agency. The trial court
ruled that appellant's claims were
time barred because a valid
Notice of Determination had been
filed, and that a challenge to the
Lead Agency designation was not
ripe for review. That ruling has
been appealed to the Third
Appellate District Court of Appeal.
Siskiyou County Water Users
Association's opening brief was
filed on February 15, 2012.

This is not an environmental
impact issue and is not specifically
addressed as part of this EIS/EIR.
It is not yet known how the results
of this case may affect the overall
project.

! CEQA requires disclosure of the controversial project issues raised by agencies and the public. Table ES-8 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 by agencies and members of the public and do not necessarily represent
the position of the Lead Agencies. Additionally, Table ES-8 is not a summary of findings or determinations from the

analysis in this EIS/EIR.
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Chapter 1
Introduction

On September 22, 2011, the U.S. Department of the Interior (DOI), acting as the National
Environmental Policy Act (NEPA) Lead Agency and the California Department of Fish
and Game (CDFG), acting as the California Environmental Quality Act (CEQA) Lead
Agency, released the Klamath Facilities Removal Draft Environmental Impact
Statement/Environmental Impact Report (Draft EIS/EIR) for public review and comment.

In compliance with NEPA, a Notice of Availability (NOA) was published by DOI’s
Office of Environmental Policy and Compliance in the Federal Register (Federal Register
Vol. 76, No. 184, 58833) on Thursday September 22, 2011, and an associated NOA was
published by the U.S. Environmental Protection Agency (USEPA) in the Federal Register
(Federal Register Vol. 76, No. 190, 60822) on Friday September 30, 2011. A Notice of
Completion (NOC) was also published in the State Clearinghouse (State Clearinghouse #
2010062060) on the same date, in accordance with CEQA.

The Lead Agencies conducted public involvement activities on the EIS/EIR during
scoping and upon release of the Draft EIS/EIR. The scoping comment period and
scoping meetings were held in June and July of 2010. Additionally the Lead Agencies
held six public hearings during the comment period on the Draft EIS/EIR at the following
locations in California and Oregon:

Klamath County Fairgrounds, Klamath Falls, Oregon, October, 18, 2011;
Chiloquin Community Center, Chiloquin, Oregon, October 19, 2011,

Yreka Community Center, City of Yreka, California, October 20, 2011;
Karuk Community Room, Orleans, California, October 25, 2011;

Arcata Community Center, Arcata, California, October 26, 2011; and
Yurok Tribal Administration Office, Klamath, California, October 27, 2011.

Written and verbal comments were accepted at meetings and written comments were
accepted throughout the comment period. The comment period on the Draft EIS/EIR
closed on December 30, 2011.

Since receipt of public comments revision of the Draft EIS/EIR has been underway to
produce this Klamath Facilities Removal Final Environmental Impact
Statement/Environmental Impact Report (Final EIS/EIR). This Final EIS/EIR consists of
three volumes: the revised Volume I, revised Volume Il, and new Volume I11. Volumes |
and Il of the Final EIS/EIR have been revised in response to the comments.

Vol. |, 1-1 — December 2012



Klamath Facilities Removal
Final EIS/EIR

Volume 111 of the Final EIS/EIR contains responses to all comments received during the
comment period (see Chapter 10, Chapter 11, and Chapter 12), as well as all changes
made to the public Draft EIS/EIR (see Appendix AB in VVolume IlI).

During the process of addressing public comments, some notable content changes were
made in the Final EIS/EIR from the prior Draft EIS/EIR. In this Final EIS/EIR, the Lead
Agencies:

Disclosed the Preferred Alternative as Alternative 2, Full Facilities Removal of
Four Dams (Proposed Action) (see Executive Summary, ES.7.4 and Chapter 5,
Section 5.9);

Refined and more clearly articulated how stored sediment and suspended
sediment volumes were calculated (see Section 2.4.3 “Sediment Weight and
Volume in the Four Facilities and Erosion with Dam Removal”);

More clearly identified the City of Yreka pipeline relocation discussion as being a
programmatic level of analysis (see Section 2.4.3.9);

Added a determination on critical habitat for eulachon with information from the
recent listing (see Section 3.3.4.3);

Expanded and refined information on flow modeling and flow requirements on
the Klamath River (see Section 3.3.3.3.7);

Expanded and refined the discussion in the Algae Section (see Section 3.4.4.3);

Expanded the discussion on wetlands, riparian communities, and mitigation for
possible effects to these resources (see Section 3.5.4.3);

Expanded the discussion and added a determination on amphibians and reptiles
(see Section 3.5.4.3);

Expanded and refined the discussion on effects on groundwater from the On-
Project plan (see Section 3.7.4.3);

Expanded discussion and added a determination on water rights assurances related
to tribal water rights (see Section 3.8.4.3);

Expanded discussion of the Tribal Trust for several of the federally recognized
tribes (see Section 3.12);

Expanded the Cultural Resources sections to more comprehensively address
National Historic Preservation Act (NHPA) compliance and more clearly
articulated the mitigation measures for Cultural Resources (see Section 3.13.4.1);

Refined the discussion on real estate effects (see Section 3.15.3.6); and

Added a Scenic Quality mitigation measure SQ-1: Measures to Minimize
Scenery Disturbances (See Section 3.19.4.4).
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Chapter 1 — Introduction

1.1 Purpose and Approach of this Document

This 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 are treated and analyzed as connected actions.”> The
KBRA includes programs that will undergo detailed development and analysis in the
future. Therefore, it is anticipated that additional NEPA and CEQA analyses for the suite
of actions contained in KBRA will be tiered as appropriate to this EIS/EIR. CDFG
recognizes that additional environmental analysis may be required by any California
public entity with an approval or permitting obligation if required by CEQA.

The EIS/EIR is being prepared in compliance with NEPA and CEQA and will inform a
determination by the Secretary of the Interior (Secretary) (i.e., Secretarial Determination)
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 Indian 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 DOI as a connected
action. These dams are affecting salmonid fisheries by blocking hundreds of 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 and to what extent facilities removal should occur.

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:

! 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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e In 2001, water deliveries to irrigation contractors in Reclamation’s Klamath Project
(described below) were substantially reduced.

e In 2002, returning adult salmon suffered a major die-off.

e 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.

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 Klamath Basin over the last century (United States Fish and
Wildlife Service [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).

1.2 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 Scott, Salmon, and Trinity Rivers. The flat topography, along with lower
average precipitation in the Upper Klamath Basin than the Lower Klamath 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.

1.2.1 Geography and Topography

The Klamath River originates just downstream from 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
Klamath 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 City of Yreka, California.

* As declared by the Governor of Oregon (State of Oregon 2010).
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Figure 1-1. The Klamath Basin.

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, with the exception of Crater Lake.
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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 State line to the reaches downstream from Iron Gate
Dam. Downstream from 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 [NRC] 2004).

1.2.2 Climate and Hydrology

The basin receives widely varying precipitation. The climate in the Upper Klamath Basin
is dry, with an annual precipitation of approximately 13 inches at the river’s origin near
Klamath Falls, Oregon. In contrast, the Lower Klamath 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 Klamath Basin.

1.2.3 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 Klamath
Basins. Chapter 3 and the appendices of this document describe these resources in detail.

1.2.3.1 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 (CDFG 2006). Land cover in the basin consists of a combination
of upland forest 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).
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1.2.3.2 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).

The Upper Klamath Basin is along the Pacific Flyway, and it supports the largest
concentration of migratory waterfowl in North America, with up to 2 million migratory
birds during fall migration and about half that number in spring (Jarvis 2002). Large
numbers of water-related birds also use the Upper Klamath Basin for breeding (Shuford
et al. 2004). In addition, the Upper Klamath Basin supports the largest wintering
population of bald eagles in the coterminous United States (Shuford et al. 2004).

1.2.3.3 National Wildlife Refuges

The Klamath Basin National Wildlife Refuge (NWR) System comprises six refuges
(Bear Valley, Clear Lake, Klamath Marsh, Lower Klamath, Tule Lake, and 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 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.

1.2.3.4 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 (CESA). 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 CESA, eliminating the ability to fish
for suckers and thus eliminating them from tribal diet and traditional cultural practices.
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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 from 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 hundreds of miles of potential habitat in at least 49 tributaries upstream of
Iron Gate Dam.

The text boxes below describes the development and use of natural resources in the basin
and some of the corresponding effects on water supplies and water quality as well as
vegetation and wildlife communities in the Upper and Lower Klamath Basin.

Effects of Natural Resource Development
In the Upper Klamath Basin

e 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-quality 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 pH
and dissolved oxygen problems that are stressful to aquatic biota and nuisance
blooms of blue-green algae that produce toxins (primarily microcystin) .

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 Keno Reach and Keno Impoundment/Lake Ewauna 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.

Sources:

Bortleson and Fretwell, 1993; CDFG 2004; Chesney and Yokel, 2003; National
Academies Press, 2003; NOAA Fisheries 2009; Risley and Laenen, 1998;
Snyder and Morace, 1997; Sullivan et al, 2008; USFWS 2009; Wood, 1999.
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Effects of Natural Resource Development
In the Upper Klamath Basin

e 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 Klamath Basin.

In the Lower Klamath Basin

e The four dams create a “thermal lag” in both the spring and the fall. This means
that the river warms more slowly in the spring and cools more slowly in the fall than
it would without the dams. The result of these thermal effects is a delay in timing of
runs for the migration of fall Chinook salmon.

Severe water quality problems in the two larger reservoirs, Copco 1 and Iron Gate,
including blue-green algal toxins (that can affect humans and fish), low dissolved
oxygen, high temperatures, and high pH, create stressful biological conditions.

Use of water in major Klamath River tributaries (e.g.,Scott and Shasta Rivers) for
farming and ranching has decreased habitat for coho salmon, which was federally
listed in 1997.

High nutrient concentrations leaving the Upper Klamath Basin result in the
excessive growth of attached algae (periphyton) in the lower mainstem river, which
causes stressful swings in pH and DO for aquatic biota.

Reduced flows during extreme droughts have been identified as a factor in large
fish die-offs, as occurred in the fall of 2002 when tens of thousands of pre-
spawned salmon and steelhead died in the lower river.

Weak Klamath salmon stocks in the ocean has required closure of fisheries and
commercial and recreational fishing along 700 miles of the Oregon and California
coasts, as occurred in 2006.

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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1.3 People and Historic Setting

1.3.1 Tribes

Six federally recognized Indian Tribes live, work, hunt, and fish within the basin,
including the Klamath Tribes, Quartz Valley Indian Community, Karuk Tribe, Hoopa
Valley Tribe, Yurok Tribe, and Resighini Rancheria. 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 Indians resided along the Klamath, , Shasta, Scott,
and Trinity Rivers, as well as 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 Klamath 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
Klamath Basin).

1.3.1.1 The Klamath Tribes

The Klamath Tribes, headquartered in Chiloguin, Oregon, in the Upper Klamath 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.

1.3.1.2 Quartz Valley Indian Community

The Quartz Valley Indian Community is a federally recognized Indian Tribe representing
people of Upper Klamath Basin (Karuk) and Shasta Indian ancestry. The Quartz Valley
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.

1.3.1.3 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 Indian Tribes in California with approximately 4,800
members.

1.3.1.4 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
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reach of the Klamath River. The 2000 U.S. Census counted 2,633 people on the
reservation, and the tribe listed an enrollment of 2,130 in 2004.

1.3.1.5 Yurok Tribe

With more than 5,000 members, the Yurok Tribe is the largest Indian 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.

1.3.1.6 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.

1.3.2 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.

Other historical developments have also influenced human uses of Klamath Basin
resources. In 1906 the Bureau of Reclamation began constructing the Klamath Project,
which converted wetlands to agricultural development and encouraged settlement of
farmers in the Klamath Basin. Farmers in the Basin include off-project as well as project
irrigators. In 1908 President Theodore Roosevelt established the Klamath Lake
Reservation, the nation’s first waterfowl refuge. The refuge, which was later renamed the
Lower Klamath National Wildlife Refuge, is now part of a complex of refuges that
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attracts wildlife viewers and waterfow! hunters. The commercial salmon fishery, which
originated with gillnetters on California rivers in the early 1850s, was superseded by
ocean trollers when the river fisheries were closed (in 1933 for the Klamath River). The
ocean salmon fishery, which originated with a few fishermen operating from sailboats in
Monterey Bay in the 1880s, expanded to northern California ports by 1916 due to
changes such as the replacement of sails with gasoline engines. Ocean recreational
fishing became popular with the development of the commercial passenger fishing vessel
industry after World War Il. The redband trout fishery in the Klamath Basin had become
a renowned trophy fishery by 1920, and steelhead fishing on the Klamath River dates
back to the early 1930s.

Multiple generations of farmers, fishermen and recreationalists have been a part of
Klamath Basin and nearby coastal communities over the past century.

The text box below (p. 1-13) summarizes more detail of early settlement in the Klamath
Basin and some of the effects of historic and current land and water use in the basin.

1.3.3 Water Use and Management

1.3.3.1 Water Management

Figure 1-2 presents a timeline for activities within the Klamath Basin that have resulted
in current conditions. The timeline follows the development of several major institutions,
Reclamation’s Klamath Project, Oregon’s Klamath Basin Adjudication, and PacifiCorp’s
Klamath Basin Hydroelectric Project and relicensing. Today these institutions influence
the major water management decisions in the Klamath Basin and played a key role in the
negotiations that eventually became the KHSA and KBRA.

1.3.4 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 (Public Law 57-161, 32 Stat. 388). Development and construction
of Reclamation’s Klamath Project took place between 1905 and 1966, with major
features of the project completed by the early 1940s. As the largest water management
effort in the Upper Klamath Basin, Reclamation’s Klamath Project features include a
system of reservoirs, dams, canals, and pumps (Figure 1-3), 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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History of 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 224,000 acres of
agricultural lands (DOI 2010b). 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 80 percent of the wetlands
in the Klamath Basin were converted to farming and ranching activities (Atkins
1970, Natural Resources Conservation Service 2007 as referenced in Larson and
Brush 2010). 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 modification 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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Figure 1-2a. Klamath Basin Timeline Since 1905.
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Figure 1-2b. Klamath Basin Timeline Since 1905.
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Figure 1-3. Reclamation’s Klamath Project.
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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
Klamath 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 224,000 acres of land on which
farmers grow wheat, malt barley, potatoes, onions, alfalfa, and other crops (DOI 2010b).
Reclamation’s Klamath Project also provides 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 from 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.

1.3.5 Oregon Water Rights Adjudication

If an appropriation of water was initiated prior to the enactment of the Oregon Water
Rights Adjudication1909 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
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(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 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).

1.3.6 Klamath Hydroelectric Project and Relicensing

1.3.6.1 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 Westside 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 Westside powerhouses.

The purpose of the PacifiCorp Klamath Hydroelectric Project is power generation. In
addition, the Four Facilities provide mid to late summer whitewater boating on the Hells
Corner Reach as a result of hydropower peaking operations and other recreation
opportunities at the existing reservoirs and associated facilities. 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,
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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.

1.3.6.2 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 remains
active. 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, Indian 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 Klamath Basin tributaries. Fish considerations were a major
subject during the relicensing process.

The National Oceanic and Atmospheric Administration (NOAA) Fisheries Service
recommended to FERC under Federal Power Act Section 10(a) removal of the Four
Facilities as the best alternative to contribute to restoration of all fish species of concern
in the Klamath watershed. Concurrently under Section 18 authority of the Federal Power
Act, NOAA Fisheries Service (the Secretary of Commerce’s authority under the FPA has
been delegated to the NOAA Fisheries Service) 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 NOAA Fisheries Service 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 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 PacifiCorp failed to

> Peaking: operation of a hydropower projects to meet peak electrical demands.
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meet its 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
still active; 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 license.

Before FERC relicenses 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 (SWRCB) cannot issue
certification until environmental documentation, consistent with the requirements of the
CEQA, is completed. The certification proceedings are currently being held in abeyance
as requested in Section 6.5 of the KHSA. The SWRCB held a hearing on July 7, 2012,
on this matter. The SWRCB decided to continue holding the certification in abeyance,
however, SWRCB then noted they could not continue to do so indefinitely. In a February
2009 letter addressing their CEQA Notice of Preparation, the agency noted that failing to
process the water quality certification in a timely manner risks a FERC determination that
the Board has waived of certification, and the State of California would have no
regulatory authority to address water quality issues associated with the Klamath
Hydroelectric Project during the FERC relicensing.

1.4 KHSA and KBRA

The KHSA was an outcome of the FERC's Alternative Dispute Resolution Procedures
(18 CFR 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

Vol. |, 1-20 — December 2012



Chapter 1 — Introduction

licensing proceeding, which is to determine whether, and if so, under what conditions, 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 in 2001 and 2002. The negotiation process also coincided with
PacifiCorp’s 2004 relicensing
application. The proposed

KBRA was released in January EFrom the KHSA...

2008. The KHSA and KBRA “By March 31, 2012, the Secretary shall use best efforts
are negotiated agreements and to (i) determine whether the costs of Facilities Removal
reflect the cooperative effort by as estimated in the Detailed Plan, including the cost of
more than 40 parties in the basin, insurance, performance bond, or similar measures, will
representing different interest not exceed the State Cost Cap, and (ii) otherwise
groups. The agreements were complete his determination whether to proceed with

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:

negotiated and written to be
executed together and are

referred to herein as the _Klamath A. Federal legislation, which in the judgment of the
Settlement. Representatives of Secretary is materially consistent with Appendix E,
Federal agencies, the states of has been enacted:

California and Oregon, Indian . The Secretary and PacifiCorp have agreed upon
Tribes, counties, farmers, and acceptable terms of transfer of the Keno facility
conservation and fishing groups pursuant to Section 7.5.2;

agreed to the comprehensive . The States of Oregon and California have

authorized funding for Facilities Removal as set
forth in Section 4 of this Settlement;

. The Parties have developed a plan to address the
excess costs, consistent with Section 4.10 of the

solutions presented in the KHSA
and KBRA.°

1.4.1 KHSA . Settlement, if the estimate of costs prepared as part
The KHSA establishes the of the Detailed Plan (including the cost of insurance,
process for additional studies, performance bond, or similar measures) shows that
including the development of a there is a reasonable likelihood such costs are likely
“Detailed Plan for Facilities to exceed the State Cost Cap; and

Removal” (Detailed Plan) and . The Secretary has identified a DRE*-designate, and,
environmental review to support if the DRE-designate is a non-Federal entity: (i) the
the Secretary’s Determination as Secretary has found that the DRE-designate is

to whether removal of the four qualified; (ii) the States have concurred in such

downstream-most dams on the

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

Kla_m_ath River th_at are owned by the State Cost Cap (KHSA Section 3.3.4).”
PacifiCorp (1) will advance

restoration of the salmonid ! DRE: Dam Removal Entity
fisheries of the basin, and (2) is

® Although representatives of the Federal agencies participated in negotiations for both the KHSA and
the KBRA, Federal agencies did not sign the KBRA.
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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.

1.4.1.1 Detailed Plan and Other Studies

The Parties’ to the KHSA agreed 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. The findings of these studies are summarized in the Final
Klamath Dam Removal Overview Report for the Secretary of the Interior — an
Assessment of Science and Technical Information (DOl and DOC [NOAA Fisheries
Service] 2012).

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.

e A plan for site remediation and restoration.

e A plan for measures to avoid or minimize adverse downstream impacts.

e 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.

The Overview Report, Detailed Plan, and other studies produced as part of the Secretarial
Determination process are available online at: www.klamathrestoration.gov.

1.4.1.2 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.

" Parties: Signatories to the Klamath Hydroelectric Settlement Agreement.
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1.4.1.3 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.

1.4.1.3.1 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 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.

1.4.1.3.2 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.

® 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.

Vol. |, 1-23 — December 2012



Klamath Facilities Removal
Final EIS/EIR

1.4.1.4 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.

1.4.1.41 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.

1.4.1.4.2 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 ESA. These measures include the
implementation of measures included as part of PacifiCorp’s Interim Conservation Plan
(ICP).° Measures from the ICP (see Appendix C of the KHSA) are included in the
Habitat Conservation Plan (HCP). The HCP requires PacifiCorp to fund projects to
enhance the survival and recovery of ESA-listed coho salmon, turbine venting to improve
dissolved oxygen concentrations downstream from 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. On
March 13, 2012, NOAA Fisheries Service issued an Incidental Take Permit (ITP) that
authorizes potential take associated with Klamath Hydroelectric Project operations and
Interim Measure implementation. Under the ITP, PacifiCorp is required to implement a
HCP that contains measures to minimize and mitigate Project effects on coho salmon.
The HCP was developed by PacifiCorp over a period of several years with involvement
from NOAA Fisheries Service, CDFG, and other stakeholders in the basin. The HCP,
ITP, and supporting documents are available at http://swr.nmfs.noaa.gov/nepa.htm.

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

° 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 Web site (http://ferc.gov).

Vol. |, 1-24 — December 2012


http:http://ferc.gov
http://swr.nmfs.noaa.gov/nepa.htm

Chapter 1 — Introduction

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).

1.4.1.4.3 City of 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 the City 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 City of Yreka
water supply infrastructure would be funded and implemented as part of implementation
of the KHSA (Section 7.2.3).

1.4.1.4.4 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.

1.4.1.4.5 East and Westside Powerhouse Decommissioning

PacifiCorp’s East and Westside 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 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 Westside facilities decommissioning would be carried out
through application to the FERC. FERC will conduct any necessary environmental
analysis and make a FERC determination. This EIS/EIR uses a programmatic analysis to
evaluate the impacts associated with the East and Westside facilities decommissioning as
a connected action.
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1.4.2 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; Reclamation’s 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
Indian Tribes, have agreed to water rights assurances as defined in KBRA
Section 15.3. 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.

e Representative organizations of water users and irrigators, both on-Project and
off-Project, agreed to limit their water diversions in exchange for increased
Representative organizations of water users and irrigators, both on-Project and
off-Project, agreed to limit their water diversions in exchange for increased

19 Agencies 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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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
(under the ESA™) 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
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.

1 Off-project water users may also be eligible for affordable power benefits without reducing their
surface water diversions, if other criteria are met (See KBRA § 17.3.2.C).

12 These regulatory assurances do not apply to the Clean Water Act, the Porter-Cologne Water Quality
Control Act, or to any other authorities beyond the Endangered Species Act.
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4) Funding has been authorized for the Water Use Retirement Program described in

Section 16.2.2.

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).

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.

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 proceed
unless other actions are taken previously or simultaneously (40 Code of Federal
Regulations (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 is 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 http://klamathrestoration.gov/. The updated table of KBRA

programs (since February 2010) is available at: http://216.119.96.156/Klamath/2011/06/

RevisedCostEstimates.pdf.

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 Il Plan

Fisheries Reintroduction Plan — Phase |, Oregon

Fisheries Reintroduction Plan — Phase Il, Oregon

Fisheries Reintroduction Plan — California

Fisheries Monitoring Plan

|| |||

Additional Water Storage Projects:

X

Williamson River Delta Project

X

3 We acknowledge, however, that the actions that constitute KBRA could also be analyzed as
cumulative or similar actions 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*

KBRA Programs
Linked to Dam Included in this
Removal and analysis as a
Secretarial Connected Actions
Program, Plan, or Commitment Determination under NEPA

Agency Lake and Barnes Ranches Project

X
Wood River Wetland Restoration Project X
Future storage opportunities X

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 X

On-Project Plan X

Commitments among Project Irrigators, Party Tribes, (@)
and United States Related to Water Use/Rights

Commitments Related to Finance Issues (88 15.4.2., X
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

Drought Plan

Emergency Response Plan

Climate Change Assessment

Environmental Water Management

XX XXX XX [ XX

Interim Flow and Lake Level Program

Regulatory Assurances Programs:

Fish Entrainment Reduction

General Conservation Plan or Habitat Conservation Plan

||

Regulatory Assurances from Non-Regulatory Parties

County and Tribal Programs:

Klamath County Economic Development Plan X

California Water Bond Legislation (Siskiyou County (@)
Economic Development Funding)

Tribal Programs Fisheries and Conservation X
Management

Tribal Programs Economic Revitalization

Mazama Forest Project

XXX

Klamath Tribes Interim Fishing Site

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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1.5 NEPA/CEQA

1.5.1 NEPA/CEQA Requirements

This document is a joint EIS/EIR, developed to satisfy the requirements of both NEPA
and CEQA by disclosing to decisionmakers 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 or alternative. 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 are being discussed programmatically as actions connected to the Proposed
Action. CDFG recognizes that additional environmental analysis may be required by any
California public entity with an approval or permitting obligation if required by CEQA.

In general the period of analysis for this EIS/EIR extends, where possible, for 50 years
through 2061. Certain contractual commitments in the KBRA extend beyond 50 years or
are perpetual. Certain effects of actions as well as contract commitments in the

KBRA and KHSA are expected to extend beyond 50 years. (See, for example, KBRA
88 15.3.10).

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, with input from the State of Oregon, to make a reasonable, good
faith effort in disclosing all significant environmental effects of the Proposed Action and
the alternatives. 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 decisionmaking. For the Proposed Action, CDFG anticipates that the
California Coastal Commission, The SWRCB and the California North Coast Regional
Water Quality Control Board (CNCRWQCB) will use this EIS/EIR in their
decisionmaking.
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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 Community

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

Note: DOl is the Lead Agency under NEPA for this
EIS/EIR, and although several agencies under the DOI
have assisted with EIS/EIR development, including BLM,
BIA, BOR, USGS, and USFWS, these agencies have not
been included as separate Cooperating Agencies under
NEPA. For the list of preparers of this EIS/EIR, please
see Chapter 8.

1.5.2 Purpose and Need/Project Objectives

1.5.2.1 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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1.5.2.2 Project Objectives

This EIR is prepared in accordance with the CEQA, Public Resources Code Section
21000 et seq., to evaluate the potential environmental impacts associated with the
implementation of the KHSA and KBRA to inform decisionmakers, 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 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.

1.5.3 Oregon Concurrence

The State of Oregon, and more specifically the “Klamath Team” consisting of OWRD,
Oregon Department of Fish and Wildlife, and Oregon Department of Environmental
Quiality, 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) should such a determination be made.

The 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.
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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.
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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.
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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.

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)(2)(B) A list of permits and other Chapters 6 and 7
approvals required to implement the
project

(@) 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 help the lead agency
develop a reasonable range of alternatives to evaluate in the EIR and will aid the
decisionmakers 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
decisionmaking.

! Title 14, California Code of Regulations, §§ 15000-15387.
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(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.

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 condi_tions that are Alternatives may have moved
already a part of the Klamath Basin Restoratlon forward for detailed analysis in
Agreement (KBRA). These alternatives were the EIS/EIR if they do not fully
screened out. The Lead Agencies then developed meet the purpose and

and applied a set of screening considerations to need/project objectives but may
determine which of the remaining alternatives be able to reduce

should move forward for further analysis. Some environmental effects or help
alternatives were evaluated based on preliminary create a reasonable range of
analysis conducted during the EIS/EIR alternatives.

development, as discussed in Appendix A.
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Both NEPA and CEQA include provisions that alternatives meet (or meet most of) the
purpose and need/project objectives, and be potentially feasible. 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. The 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
decisionmakers. 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.

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/EIR 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 Federal Energy Regulatory Commission (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/EIR
consistent with the elements of each action alternative.
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Alternative Alternative
Number Name Description Screening Result
Alternative 1 | No Action/ Implement none of the Alternative 1 moved forward to the EIS/EIR
No Project action alternatives; for further review because it is required

Klamath Hydroelectric
Project would continue
current operations.

under NEPA and CEQA.

Alternative 2

Full Facilities

Remove four dams and

Alternative 2 moved forward to the EIS/EIR

Removal of related facilities. for further review because it fully meets the
Four Dams purpose and need/project objectives.
(Proposed
Action)

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

Alternative 6

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

Remove Copco 1,

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

The EIS/EIR will fully analyze effects of
removing all dams, constructing fish
passage facilities at all dams, and a
combination of these measures as a part of
Alternatives 2, 4, and 5. Potential effects of
Alternative 6 will be fully analyzed through
these other alternatives. Alternative 6 will
not move forward for further analysis.
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Table 2-2. Initial Alternatives
Alternative Alternative
Number Name Description Screening Result
Alternative 7 | Sequenced Sequence dam removal Alternative 7 will not be carried forward for
Removal of over three to five years. more detailed analysis in the EIS/EIR
Four Dams because it would not reduce environmental

effects of the Proposed Action, and may
increase effects to fish associated with
sediment release from the reservoirs over
multiple years.

Alternative 8

Full Facilities

Remove four dams and

Alternative 8 will not be carried forward for

Tunnel Route

tunnel to connect to Copco
Reservoir.

removal of related facilities but do not | more detailed analysis in the EIS/EIR
Four Dams implement KBRA because it does not meet most of the
without elements. purpose and need/project objectives and
KBRA 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
Haul Fish Dam and transport them further analysis because it does not meet
upstream of J.C. Boyle the purpose and need under NEPA or most
Dam. of the project objectives under CEQA.
Alternative 10 | Fish Bypass: | Create fish bypass using Alternative 10 will not move forward for
Bogus Creek | Bogus Creek, Cold Creek, | more detailed analysis in the EIS/EIR
Bypass Little Deer Creek, and a because it does not meet any elements of
constructed canal to the purpose and need under NEPA or
connect to Copco 1 project objectives under CEQA.
Reservoir.
Alternative 11 | Fish Bypass: | Create fish bypass using Alternative 11 will not move forward for
Alternative Bogus Creek and a 5-mile | more detailed analysis in the EIS/EIR

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

of Five Dams

addition to four
downstream dams.

Alternative 12 | Notching Notch four dams to create | Alternative 12 is very similar to Alternative
Four Dams a free-flowing river. 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 Alternative 13 will not move forward for
Takeover of Federal Power Act for more detailed analysis in the EIS/EIR
Project government to take over because the environmental impacts would
dams and initiate removal. | be generally the same (and have generally
the same timeframe) as the dam removal
impacts under Alternative 2.
Alternative 14 | Full Removal | Remove Keno Dam in Alternative 14 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 adverse
environmental effects of the Proposed
Action.
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Table 2-2. Initial Alternatives
Alternative Alternative
Number Name Description Screening Result
Alternative 15 | Full Removal | Remove Keno and Link Alternative 15 will not be carried forward for
of Six Dams River Dams in addition to more detailed analysis in the EIS/EIR
four downstream dams. 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 Remove sediments in Alternative 16 will not move forward for
Upper Upper Klamath Lake to more detailed analysis in the EIS/EIR

Klamath Lake

remove phosphorus and
increase storage capacity.

because it does not meet the purpose and
need under NEPA or most of the project
objectives under CEQA.

Klamath Lake

Alternative 17 | Predator Control seal, sea lion, and | Alternative 17 will not move forward for
Control cormorant populations that | more detailed analysis in the EIS/EIR
are salmonid predators. because it does 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
Upper may improve water quality. | more detailed analysis in the EIS/EIR

because it does 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

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
decisionmakers. 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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Table 2-3. Alternatives Selected for Analysis in the 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

Remove main areas of four dams to allow a free-flowing
river and volitional fish 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 5

Fish Passage at J.C. Boyle

Remove Copco 1 and Iron Gate Dams, construct fish

and Copco 2, Remove
Copco 1 and Iron Gate

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
earthfill embankment
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: FERC 2007; Reclamation 2012a
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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 Intakes at Diversion intake Concrete tower
divert water for with screened upstream end of with gate with water intake
power generation water intake dam
Water conveyance 638 feet of steel Two 10-foot and 2,440 feet of One 12-foot
system to power pipe (14-foot one 14-foot concrete-lined diameter penstock
generation facility diameter), 2 mile diameter penstock | tunnel, 1,313 feet pipe
concrete flume, pipes of wood-stave
1,660 foot tunnel, pipeline, 1,110 feet
and into two 10.5 of additional
foot penstock pipes concrete-lined
956 feet long 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; Reclamation 2012a

Key:
MW: megawatt

2411

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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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 from 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).
Source: USGS 2011

2412 Copco 1 Dam and Powerhouse

The Copco 1 facilities consist of a reservoir, concrete dam, concrete spillway, water
intake structure, 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. Copco 1 had been built
with the intention that a fishway passage would be constructed as a mitigation measure
for salmon. However, by the completion of Copco 1, the idea of fishway passage had
been abandoned due to its impracticality, and a hatchery was planned in lieu of fish
passage (Lane and Lane 1981).
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Figure 2-4. Copco 1 Dam and Powerhouse.

2413 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 pipe 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 from 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.

24.14 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 from 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

2 Unlike other dams in the region including Shasta Dam, there is no low level intake to tap cold water in
the hypolimnium at Iron Gate Dam.
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Figure 2-6. Iron Gate Dam, Reservoir, and Power Generating Facilities.

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.

The Iron Gate Fish Hatchery, located immediately below Iron Gate Dam, was constructed
to mitigate for the loss of 16 miles of fish habitat between Iron Gate Dam and Copco 2
Dam.

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
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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 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 restore historic wetlands, benefit water
quality, and provide habitat for threatened and endangered fish. This project also
provides 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) and incorporated into the National Wildlife Refuge (NWR) system 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.

o 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
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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 Habitat Conservation Plan (PacifiCorp 2012)
(IMs 2, 4,5, and 6);

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 13, 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.

PacifiCorp included IMs 2, 4, 5, and 6 in a Habitat Conservation Plan (HCP) and
National Oceanic and Atmospheric Administration (NOAA) Fisheries Service has
analyzed them in accompanying NEPA environmental documents, biological opinions,
and findings documents. NOAA Fisheries Service has completed an Environmental
Assessment (NOAA Fisheries Service 2012a) and a Finding of No Significant Impact
(NOAA Fisheries Service 2012b) for incidental take and implementation of IMs and
related project operations for a 10-year period. 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 FERC to replace

the existing annual license. PacifiCorp would continue seeking a new license from
FERC.
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Table 2-6. Interim Measures included in the No Action/No Project Alternative

Interim Measure

Description

IM2 — California Klamath
Restoration Fund/Coho
Enhancement

PacifiCorp would fund actions to enhance survival and recovery of
coho salmon, including habitat restoration and acquisition.

IM4 — Hatchery and Genetics
Management Plan

PacifiCorp would fund the development and implementation of a
Hatchery 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 from 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 Control Studies

PacifiCorp has established a fund to study fish disease relationships
downstream from 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 and/or Habitat
Enhancement

(one year only)

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.

IM8 — J.C. Boyle Bypass Barrier
Removal

PacifiCorp would remove the sidecast rock barrier approximately 3
miles 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
Rates

PacifiCorp would maintain current operations including instream flow
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

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, which are released
from Reclamation’s Klamath Project and passed through the Klamath Hydroelectric
Project. Figure 2-7 shows modeled future flows in dry conditions (represented by the
flows exceeded 90 percent of the time, or 90 percent exceedence), average conditions
(flows exceeded 50 percent of the time), and wet conditions (flows exceeded 10 percent
of the time). These exceedence plots do not represent a flow pattern in any specific year.
A 90 percent exceedence flow is a flow that would be exceeded 90 percent of the time;
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therefore, it is generally representative of a dry year because most years have greater
flows. The biological opinions on Reclamation’s Klamath Project operations, and a
biological opinion on FERC’s licensing of the Klamath Hydroelectric Project may
change in the future as understanding of species or their populations change; however,
these changes are unknown at this time and not included in the hydrologic assumptions.

Figure 2-7. No Action/No Project Flows below Iron Gate
Dam in Wet, Average, and Dry Conditions.

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 from Iron Gate Dam, based on the habitat needs of coho salmon (NOAA
Fisheries Service 2010). Target flow rates in the Klamath River downstream from Iron
Gate Dam vary by month, and are dependent in part on the amount of water entering
Upper Klamath Lake.
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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 from the dam are maintained at 100 cfs.

e Maintaining minimum flows downstream from 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. TMDLSs are pollution
control plans that identify the pollutant load reductions that are necessary from point and
nonpoint sources to meet water quality standards. Table 2-7 shows the status of the
TMDLs 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).

The TMDLs within the basin are expected to result in improvements to water quality

conditions over time, but the pace of achieving improvements and the implementation
mechanisms are unknown. Section 3.2, Water Quality, describes these TMDLSs in detail.
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Table 2-7. Status of TMDLSs in the Klamath Basin

TMDL
Original Listing Completion
Water Body Pollutant/Stressor Agency Date 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 (Nutrients), 2008
(Tule Lake, Lower 2002 (pH)
Klamath Lake
National Wildlife
Refuge, and Mt
Dome)2
Klamath River Temperature, organic NCRWQCB 1992 2010
enrichment/low dissolved (Temperature and
oxygen3, nutrient, and nutrients),
microcystin4 1998 (Dissolved
oxygen),
2006 and 2010
(Microcystin)
Shasta River Temperature and NCRWQCB 1992 (Dissolved 2007
dissolved oxygen oxygen),
1994
(Temperature)
Scott River Temperature and NCRWQCB 1992 (Sediment), | 2006
sediment 1996
(Temperature)
Salmon River Temperature NCRWQCB 1992 2005
Trinity Sediment USEPA 1992 2001
South Fork Trinity Sediment USEPA 1992 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 were 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 was not warranted.

® Listing applies only to the mainstem Klamath River.

“Listings occurred in 2006 for the mainstem Klamath River from the Oregon-California State line to Iron Gate Dam
(including Copco and Iron Gate Reservoirs), and in 2010 for the mainstem Klamath River from Iron Gate Dam to the

Trinity River.
Key:
TMDL =
ODEQ =
USEPA =
NCRWQCB =

Total Maximum Daily Load
Oregon Department of Environmental Quality

U.S. Environmental Protection Agency

North Coast Regional Water Quality Control Board
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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, and ancillary buildings. During deconstruction the 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. For purposes of CEQA, the proposed project is Alternative 2.

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 modeled
KBRA hydrology (Reclamation 2012b). Figure 2-8 shows simulated future flows at the
Iron Gate Gauge during dry conditions (represented by the flows exceeded 90 percent of
the time, or 90 percent exceedence), average conditions (flows exceeded 50 percent of
the time), and wet conditions (flows exceeded 10 percent of the time).®

Figure 2-8. Proposed Action Flows at the Iron Gate
Gauge in Wet, Average, and Dry Conditions.

® Minimum flows may change in the future. Hydrologic modeling assumed that the Drought Plan would
include a minimum flow of 800 cfs (Reclamation 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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Removing the Four Facilities would release some of the sediment currently stored behind
the dams into the downstream river system. The call-out box on the next pages,
“Sediment Weight and VVolume in the Four Facilities and Erosion with Dam Removal,”
provides information on the quantity and type of sediment in the Four Facilities.

Reservoir drawdown schedules were selected to minimize release of sediment during
critical times for sensitive species. The Lead Agencies studied multiple drawdown
timing scenarios to avoid or minimize impacts to aquatic species, especially anadromous
fishes. 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.

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 2-10 presents these IMs included in the Proposed Action that would not
result in environmental effects.

The remaining IMs are also included in the Proposed Action and will be analyzed in
Chapter 3 of this EIS/EIR (see Table 2-11). 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.
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Sediment Weight and Volume in the Four Facilities and Erosion with Dam Removal

Sediment in the reservoirs is primarily composed of silt and clay (fine sediment) with
lesser amounts of cobble and gravel (Reclamation 2012b). Distribution of sediment varies
within each of the reservoirs. In J.C. Boyle Reservoir, sediment primarily resides in the
area nearest to the dam, with thicknesses up to 20 feet. Both Copco 1 and Iron Gate
Reservoirs have generally even distributions of sediment with thicknesses increasing
towards the dams. The maximum thickness of the Copco 1 Reservoir sediment is
approximately 10 ft. The maximum deposition within the main stem of Iron Gate Reservoir
is around 5 ft, with deposition thickness of near 10 ft in the Jenny Creek arm of Iron Gate
Reservoir. Copco 2 Reservoir does not retain appreciable amounts of sediment. The
current volume and weight of sediment for each reservoir is given in Table 2-8.

There is uncertainty associated with the reservoir computations because the volume
estimates are based upon the drill hole sediment thicknesses (Reclamation 20123,
2012hb). There were between 28 to 31 drill holes in each reservoir used to develop maps
of reservoir sediment thickness and it was necessary to interpolate the sediment
thicknesses between the holes. This introduces some uncertainty in the volume estimates
as reported in Table 2-8. While the uncertainty in the volume estimate is noticeable, the
sediment analysis is not sensitive to the degree of uncertainty in the volume estimates. If
the reservoir sediment volumes were on the higher end of the uncertainty estimate or the
lower end of the uncertainty estimate, the dam removal plan would remain the same.

Table 2-8. Stored Sediment in the Klamath Hydroelectric Project, Fall 2009
% Fine Fine Sand

Volume

(yd®)

Uncertainty™
(+-yd?)

Dry Weight
(tons)

Sediment
VANERE

Sediment?
(tons)

Sediment®
(tons)

J.C. Boyle

1,000,000

+/- 300,000

290,000

66%

190,000

100,000

Copco 1

7,440,000

+/-1,500,000

1,880,000

87%

1,630,000

260,000

Iron Gate

4,710,000

+/-1,300,000

1,430,000

85%

1,210,000

230,000

Total

13,150,000

+/-2,000,000

3,600,000

85%

3,020,000

590,000

Total Copco 1 and

Iron Gate*

12,150,000

+/-2,000,000

3,320,000

85%

2,830,000

490,000

Source: Reclamation 2012b

L Uncertainty resulted from interpolation between drill holes and is calculated as a +/ amount shown (Reclamation 2012b).

Fine Sediment is sediment with a diameter less than 0.063 millimeters

Sand Sediment is sediment with a diameter between 0.063 and 2 millimeters

Amounts of sediment (volumes and weights) from individual reservoirs may not equal the total amounts indicated because all
volumes and weights taken from Reclamation (2012b) were rounded to the nearest 10,000th unit. Copco 2 Reservoir does not
retain measureable amounts of sediment and therefore is not included in the estimates of total stored sediment.

Average dry densities vary between reservoirs and within the reservoir depending upon compaction and grain size distribution.
The dry unit weight varies between 44.4 and 16.3 Ib/ft*(Reclamation 2012b). See Table 3.11-2 for more information.

2
=
4
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Table 2-9. Estimated Amount of Sediment in the Reservoirs in 2020
and Erodible Sediment* with Dam Removal

Reservoir

Estimated 2020 Total

Total
Volume

(yd®)

Total
Sediment
(tons)

Fine
Sediment?
(tons)

Sand
Sediment®
(tons)

J.C. Boyle

1,190,000

340,000

220,000

120,000

Copco 1

8,250,000

2,090,000

1,800,000

290,000

Iron Gate

5,690,000

1,730,000

1,460,000

280,000

Total” 15,130,000 4,160,000 3,480,000 680,000

Total Copco 1 and
Iron Gate”

13,940,000

3,820,000 3,260,000 560,000

Percent Erosion Fine Sediment” Erosion Sand Sediment® Erosion
Maximum
Minimum Erosion

Erosion (%) (%)

Maximum
(tons)

Minimum
(tons)

Maximum
(tons)

Minimum
(tons)

J.C. Boyle 27% 51% 60,000 110,000 30,000 60,000

Copco 1 45% 76% 820,000 1,370,000 130,000 220,000

Iron Gate 24% 32% 350,000 460,000 70,000 90,000

Total” 36% 57% 1,230,000 1,950,000 230,000 370,000

Total Copco 1 and
Iron Gate”

36% 56% 1,170,000 1,830,000 200,000 300,000

Source: Reclamation 2012b

! Erosion will primarily occur during the drawdown period in the winter and spring of 2020. The erosion rates were based on the
hydrologic conditions recorded for the March to June flow volume at Keno gage on the Klamath River from water year
2001(90% exceedance) and 1984 (10% exceedance). Additional erosion and sediment transport could occur in the following
year that would be indistinguishable from background sediment regime.

%Fine Sediment is sediment with a diameter less than 0.063 millimeters

® Sand Sediment is sediment with a diameter between 0.063 and 2 millimeters

4 Amounts of sediment (volumes and weights) from individual reservoirs may not equal the total amounts indicated because all
volumes and weights taken from Reclamation (2011) were rounded to the nearest 10,000th unit. Copco 2 Reservoir does not
retain measureable amounts of sediment and therefore is not included in the estimates of total stored sediment.

By 2020, an approximately 15.1 million yd® (4.16 million tons) of sediment would be deposited
behind the dams. During drawdown, approximately 36 to 57 percent of the 2020 volume or an
estimated 5.4 and 8.6 million yd® (1.2 to 2.3 million tons) of reservoir sediment will be eroded (see
Table 2-9). The range in erosion volume is primarily dependent upon whether it is a dry year or
wet year, respectively. The vast majority of the erasion will occur during the drawdown process
and be a combination of direct erosion of the sediment by moving water and slumping of the fine
sediment toward the river. The remaining sediment will erode more slowly because it will harden
and dry following drawdown. With the return to riverine conditions, erosion and sediment
transport will occur but will be indistinguishable from the background sediment regime.
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Table 2-10. KHSA Interim Measures that would not produce Environmental Effects

Interim Measure

Description

IM1 — Interim Measures
Implementation Committee

PacifiCorp would work with a committee to monitor IM implementation

IM9 — J.C. Boyle Powerhouse
Gage

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

IM10 — Water Quality

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

Conference
IM15 — Water Quality PacifiCorp would fund long-term baseline water quality monitoring to
Monitoring support dam removal, nutrient removal, and permitting studies, and would

also fund blue-green algae (i.e., periphyton) 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 ongoing resource management activities, TMDLs, biological opinions, and other
regulatory conditions described under the No Action/No Project Alternative would also

occur under this alternative.

243.1 Deconstruction Actions

2.4.3.1.1 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 from
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 2-11. 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

Constructed Treatment Wetlands Pilot Evaluation

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 CDFG in
consultation with the NOAA Fisheries Service."

Key:

CDFG: 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. Implementation of IMs 19 and 20 would support the Fish Reintroduction Plans under the KBRA (see Section 2.4.3.10).
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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. For a full description of the deconstruction activities at the Four
Facilities see the Detailed Plan which can be found on KlamathRestoration.gov
(Reclamation 2012a).

Estimated waste quantities for Full Facilities Removal at the J.C. Boyle facility 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 waste concrete and earthfill. 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 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 approximately 27 to 51 percent of the stored
sediment from J.C. Boyle Reservoir downstream during the drawdown period (see above
call-out box for more information on sediments and erosion). 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
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Figure 2-9. J.C. Boyle Haul Roads and Disposal Sites.
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remaining sediment. Modeling studies show a change in sediment depth of up to 61
percent of original depth (Reclamation 2012b). Similar shrinkage of sediment layers
would be expected for Copco 1 and Iron Gate Reservaoirs.

2.4.3.1.2 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 or by hauling
from the downstream toe of the dam using trucks. 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.
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Figure 2-10. Copco 1 and Copco 2 Haul Roads and Disposal Sites.
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The DRE would separate reinforcing steel from the concrete and haul it to a local
recycling facility in the City of Yreka, California. The DRE would haul mechanical and
electrical equipment to the City of Yreka, California for transfer to a salvage company or
disposal outside the project boundaries.

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 approximately 45-76
percent of the 8 million yd® of the fine sediments (silts and clays) stored behind the dam
when the dams are removed (see above call-out box for more information on sediments
and erosion). 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.

2.4.3.1.3 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
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concrete and provide access for a large, crawler-mounted crane. The access bridge across
the Klamath River downstream from the powerhouse could require improvements to
handle the construction equipment loads.

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 and electrical 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.

2.4.3.1.4 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 if necessary.

The DRE would draw down the reservoir by releasing water through the diversion 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.

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.
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An original borrow site approximately 0.75 miles upstream of 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 from the dam could also require improvements to handle
the construction equipment loads.

Modeling studies indicate that this drawdown would flush 24 to 32 percent of the trapped
sediments in the reservoir (primarily silts and clays) (see above call-out box for more
information on sediments and erosion). 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.

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 2-12 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 2-12. 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 | 2/15/2020 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 | 2/11/202 | 3/15/2020 6/30/2020 2/11/2020
0
Ending Elevation (feet) 3,762 2,590 2,529 2,484 2,460 2,202
Average Drawdown (feet/day) 1 1 1.5 1.5 0.8 3
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Figure 2-11. Iron Gate Haul Roads and Disposal Sites.
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Figure 2-12 provides a schedule for the Proposed Action based on construction
requirements for removal.

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 2-13 shows the construction workforce needed
for the Proposed Action.

Table 2-13. 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

2434 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.

2.4.3.4.1 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:
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(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 in active construction areas 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.

2.4.3.4.2 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 (CDFG), Oregon Department of Fish and Wildlife (ODFW), and
USFWS.

2.4.3.4.3 Repair Road Damage
The DRE would repair any construction-related damage to surrounding roads.

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

2.4.3.45 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.

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

2.4.3.4.7 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
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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
State’s regulations, rules, and policies and would be in accordance with the NOAA
Fisheries Service and USFWS biological opinions on the Proposed Action.

2.4.35 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 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.

2.4.3.5.1 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
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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.

2.4.3.5.2 Copcol

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.

2.4.3.5.3 Iron Gate

The reservoir sediment at Iron Gate Reservoir is relatively thin and the only thicknesses
over 5 feet 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.

2.4.3.6 Recreation Facilities

The Proposed Action would change recreational opportunities from lake-based recreation
to river-based recreation. Table 2-14 shows the change to existing facilities under the
Proposed Action.

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 Principle for the transfer. They have a draft
agreement, which will be further developed in preparation for a possible Affirmative
Determination.
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Table 2-14. Recreation Facilities under the Proposed Action

Site Name

Existing Facilities

Facilities Following Dam Removal

Sites at J.C. Boyle Rese

rvoir (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 Reserv

oir (California)

Mallard Cove

Day-use picnic area and boat
launch

All facilities would be removed. Parking area
would 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 trall

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

Jenny Creek

Day-use area and

This site would remain. There would be no

campground improvements or changes.
Wanaka Springs Day-use area, campground, All facilities would be removed. Parking area
boat launch would be regraded, seeded, and planted
Camp Creek Day-use area, campground, All facilities would be removed. Parking area

boat launch

would 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 Gulch

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: Reclamation 2011

Prior to the transfer, any necessary improvements to the facility in order to meet DOI
Directives and Standards for dam safety would be completed. 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, DOI would continue to
operate the facility consistent with the terms of the same contract and with historic
practices (KHSA Sections 7.5.3 and 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
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(such as a new fishway) would be subject to additional NEPA compliance. Potential
seasonal trap and haul operations around Keno Dam would be part of the KBRA, as
described in Section 2.4.3.10.

2.4.3.8 East and Westside Facilities — Programmatic Measure

In the event of an Affirmative Secretarial Determination and as a connected action to
removal of the Four Facilities, PacifiCorp would apply to FERC for a partial surrender of
its license of the East and Westside facilities in order to decommission the generating
facilities (KHSA section 6.4.1(A)). Under a plan outlined in the KHSA, PacifiCorp
would be responsible for the decommissioning and for recovering its costs through
“standard ratemaking procedures” (KHSA 6.4.1(B)). Once the decommissioning is
completed, the lands associated with the East and Westside facilities would be disposed
of in accordance with the KHSA.

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. There would be no diversions at Link River Dam after decommissioning.

2439 City of Yreka Water Supply Pipeline Relocation — Programmatic
Measure
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 that would damage the pipeline and require its relocation. The exact details of
the pipeline relocation have not yet been determined at the same level of detail as the rest
of the Proposed Action; therefore, this measure is analyzed at a programmatic level of
detail. Reconstructing the pipe further under ground would likely require digging in
bedrock, which would be complicated and expensive. For the purposes of this analysis,
the EIS/EIR assumes 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 of Yreka’s water supply, the permissible outage period would be limited to 12
hours and would need to occur during the winter. The permissible outage period would
be based on the available storage tank capacity for the City of Yreka Pipeline, which
should be able to meet supplies for up to 72 hours in the winter (Taylor 2010).
Subsequent detailed evaluation and continued consultation with the City of Yreka could
change the configuration of the pipeline; additional environmental compliance will be
completed as necessary.
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As described in Chapter 1, the Federal lead agency is analyzing the KBRA as a connected
action. The Klamath Basin Restoration Agreement (KBRA) is also a negotiated
agreement that reflects a basin-wide approach to addressing the current resources
challenges. The KBRA was negotiated concurrently with the KHSA and has been signed
by most of the parties to the KHSA, but the Federal agencies are not yet parties to the
KBRA. The KBRA will be signed by Federal agencies when Congress authorizes them
to do s0.* 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 involve only

non-Federal parties.

2.4.3.10.1 NEPA-Specific Analysis
The Federal Lead Agency, the DOI, is
analyzing the KBRA as a connected
action to the proposed Secretarial
Determination under the KHSA. NEPA
defines connected actions as those
actions that are closely related to or
cannot or would 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 would be
different, if the Secretarial 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

NHPA Section 106 Process

DOl elected to utilize the NEPA
process to meet the Federal
requirements of Section 106 of the
National Historic Preservation Act
(NHPA) as allowed under 36 CFR
Section 800.8(c). DOI defines the
undertaking, for purposes of
Section 106 of the NHPA, as the
removal of the four PacifiCorp
dams which may be a result of the
Secretarial Determination. The
proposed undertaking has the
potential to affect historic properties
triggering compliance with Section
106 of the NHPA. The analysis and
consultations concerning any
effects of the Proposed Action and
alternatives on historic properties
are integrated into the NEPA
review and documentation pursuant
to the criteria identified in 36 CFR
Section 800.8(c)(1)-(4).

4 Under the KHSA and KBRA (Agreements) certain agencies of the United States (“Federal Agency Parties”) shall become parties
to the KBRA upon enactment of authorizing legislation that authorizes and directs them to become parties (KBRA Section 1.2.2).

* 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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action analysis under NEPA is being undertaken at a programmatic level. Consequently,
appropriate future project-level analysis under NEPA would be completed for the KBRA
in the future as project-specific proposals are developed and no Federal action regarding
KBRA implementation would be made pursuant to the analysis in this document.

For purposes of this analysis, the KBRA, a connected action, 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 why the
KBRA is treated as a whole for purposes of this EIS/EIR is that the individual activities
under the KBRA would 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 would likely not optimize benefits.

2.4.3.10.2 CEQA-Specific Analysis

CDFG, as Lead Agency under CEQA, is also 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
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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 decisionmakers.

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 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).
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 or
partial 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.

2.4.3.10.3 Implementation

Non-Federal parties who have signed the KBRA include states, tribes, counties,
irrigators, and other organizations (Table 2-15). 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.

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 p