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Mission Statements

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.

The mission of the Bureau of Reclamation is to manage,
develop, and protect water and related resources in an
environmentally and economically sound manner in the
interest of the American public.

The mission of the Department of Ecology is to protect,
preserve and enhance Washington’s environment, and
promote the wise management of our air, land and water
for the benefit of current and future generations.
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To: Interested Individuals, Organizations, and Agencies

Subject: Kachess Drought Relief Pumping Plant and Keechelus-to-Kachess Conveyance
(KDRPP/KKC) Projects Draft Environmental Impact Statement, Kittitas and Yakima
Counties, Washington

Dear Ladies and Gentlemen:

Enclosed for your review and comment is the Draft Environmental Impact Statement (EIS) for
the proposed Kachess Drought Relief Pumping Plant (KDRPP) and Keechelus Reservoir-to-
Kachess Reservoir Conveyance (KKC) projects. These projects are components of the Yakima
River Basin Integrated Water Resource Management Plan (Integrated Plan). This Draft EIS has
been prepared jointly by the Bureau of Reclamation and the Washington State Department of
Ecology, Office of Columbia River.

This Draft EIS evaluates a No Action Alternative and five action alternatives to restore and
enhance instream flows and aquatic habitat for fish, including enhancements for bull trout;
improve water supply reliability during drought years; improve the ability of water managers to
respond and adapt to potential effects of climate change; and contribute to the vitality of the
regional economy and riverine environment in the Yakima River Basin. The six alternatives are:

o Alternative I — No Action

o Alternative 24 — KDRPP East Shore Pumping Plant
o Alternative 2B — KDRPP South Pumping Plant

o Alternative 34 — KKC North Tunnel Alignment

o Alternative 3B — KKC South Tunnel Alignment

o Alternative 4 — Combined KDRPP and KKC

This Draft EIS was prepared in compliance with the National Environmental Policy Act (NEPA),
Public Law 91-190, and the State Environmental Policy Act (SEPA), Chapter 43.21C RCW, and
the SEPA Rules (Chapter 197-11 WAC). A joint NEPA and SEPA scoping process was held
from October 30, 2013, to December 16, 2013.


http:ENV-6.00

For this Draft EIS, comments may be submitted orally, electronically, or by regular mail. Oral
comments will be accepted at both of the public meetings. The meetings will be from 4-7 p.m.
on the dates and locations listed below:

February 3, 2015 February 5, 2015

Hal Holmes Center U.S. Forest Service

209 N. Ruby Street Cle Elum Ranger District
Ellensburg, WA 98926 803 W. 2" Street

Cle Elum, WA 98922

Requests to provide comments orally at the public meetings will be handled on a first-come,
first-served basis. Comments will be transcribed by a court reporter. In the interest of available
time, each speaker will be asked to limit oral comments to 5 minutes. Longer comments should
be summarized and submitted in writing either at the public meeting or identified as meeting
comments and sent to Ms. Candace McKinley, Environmental Program Manager, no later than
March 10, 2015, at the address below.

The public meeting facilities are physically accessible. Individuals who need accessibility
accommodations, including sign language interpreters or other auxiliary aids, may contact

Ms. McKinley. Requests should be made as early as possible to allow sufficient time to arrange
for accommodation.

Comments may also be submitted electronically, by telephone, by facsimile, or by mail to

Ms. McKinley. Comments on this document must be postmarked by March 10, 2015, to ensure
inclusion into the Final EIS. Before including your name, address, phone number, e-mail
address, or other personal identifying information in your comment, you should be aware that
your entire comment—including your personal identifying information—may be made publicly
available at any time. While you can ask us in your comment to withhold your personal
identifying information from public review, we cannot guarantee that we will be able to do so.

For further information regarding this document or to submit comments, please contact:

Ms. Candace McKinley
Environmental Program Manager
Bureau of Reclamation
Columbia-Cascades Area Office
1917 Marsh Road

Yakima, WA 98901-2058
Phone: 509-575-5848, ext. 603
Fax: 509-454-5650

Email: kkbt@usbr.gov



http:kkbt(a),usbr.gov

Those wishing to obtain the Draft EIS in the form of a printed document or on compact disk
(CD-ROM), or an Executive Summary of the Draft EIS, may contact Ms. McKinley at the
address or phone number given above.

The Draft EIS is available for viewing on the internet at
http://www.usbr.sov/pn/programs/eis/kdrpp/index.html and
http://www.usbr.gov/pn/programs/eis/kke/index.html.

Additional information regarding the Integrated Plan may be found at
http://www.usbr.gov/pn/programs/yrbwep/201l integratedplan/index.html.

Sincerely,

Dawn Wiedmeier Derek I. Sandison, Director
Area Manager Office of Columbia River
Columbia-Cascades Area Office Department of Ecology
Bureau of Reclamation 15 W. Yakima Ave., Ste. 200
1917 Marsh Road Yakima, Washington 98902

Yakima, Washington 98901-2058

Enclosure
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Draft Environmental Impact Statement
Kachess Drought Relief Pumping Plant and
Keechelus Reservoir-to-Kachess Reservoir Conveyance
Kittitas County and Yakima County, Washington

Joint Lead Agencies: For further information contact:
U.S. Department of the Interior Ms. Candace McKinley
Bureau of Reclamation Environmental Program Manager

Columbia-Cascades Area Office
1917 Marsh Road

Yakima, Washington 98901-2058
509-575-5848, ext. 603

State of Washington Mr. Derek I. Sandison
Department of Ecology Director, Office of Columbia River
15 W. Yakima Ave, Suite 200
Yakima, Washington 98902-3452
509-457-7120

Cooperating Governments and Agencies:

Confederated Tribes and Bands of the Yakama Nation
U.S. Department of Agriculture, U.S. Forest Service
U.S. Department of Energy, Bonneville Power Administration

This Draft Environmental Impact Statement (DEIS) for the Kachess Drought
Relief Pumping Plant (KDRPP) and Keechelus Reservoir-to-Kachess Reservoir
Conveyance (KKC) was prepared jointly by the Bureau of Reclamation and
Washington State Department of Ecology. These projects are part of the Yakima
River Basin Integrated Water Resource Management Plan (Integrated Plan). This
DEIS evaluates a No Action Alternative and five action alternatives: Alternative
2A — KDRPP East Shore Pumping Plant; Alternative 2B — KDRPP South
Pumping Plant; Alternative 3A — KKC North Tunnel Alignment; Alternative 3B —
KKC South Tunnel Alignment; and Alternative 4 — Combined KDRPP and KKC.

This DEIS was prepared in compliance with the National Environmental Policy
Act (NEPA) 42 USC 4371 et seq. and the State of Washington Environmental
Policy Act (SEPA), Chapter 43.21C RCW, and the SEPA Rules (Chapter 197-11
WAQC).






SEPA FACT SHEET

Brief Description of Proposal:

The Bureau of Reclamation and the Washington State Department of Ecology
have jointly prepared this Draft Environmental Impact Statement (DEIS) on the
Kachess Drought Relief Pumping Plant (KDRPP) and Keechelus Reservoir-to-
Kachess Reservoir Conveyance (KKC). This document was prepared in
compliance with the National Environmental Policy Act (NEPA) and Washington
State Environmental Policy Act (SEPA). Ecology is the SEPA lead agency for
the proposal.

The action alternatives examine constructing and operating a pumping plant to
access up to 200,000 acre-feet of water in Kachess Reservoir during drought
years, constructing and operating a gravity flow tunnel from Keechelus Reservoir
to Kachess Reservoir, and constructing several projects to enhance the resiliency
of bull trout populations in the Kachess and Keechelus watersheds. These
projects are part of the Yakima Basin Integrated Water Resources Management
Plan (Integrated Plan).

Proponents and Contacts:

U.S. Department of the Interior, Bureau of Reclamation

Contact: Ms. Candace McKinley
Environmental Program Manager
Columbia-Cascades Area Office
1917 Marsh Road
Yakima, Washington 98901-2058
509-575-5848, ext. 603

State of Washington, Department of Ecology

Contact: Mr. Derek I. Sandison
SEPA Responsible Official
Director, Office of Columbia River
15 W. Yakima Ave, Suite 200
Yakima, Washington 98902-3452
509-457-7120

Permits, Licenses, and Approvals Required for Proposal:

To implement any component of the action alternative, the lead agency would
need to apply for any required permits and comply with various laws, regulations,
and Executive Orders. The following are those that are likely to apply:



e National Environmental Policy Act

o Endangered Species Act

e Magnusson-Stevens Fishery Conservation and Management Act
« Fish and Wildlife Coordination Act

o Secretary’s Native American Trust Responsibilities

« National Historic Preservation Act

e Native American Graves Protection and Repatriation Act
o Executive Order 11988: Floodplain Management

o Executive Order 11990: Protection of Wetlands

« Executive Order 12898: Environmental Justice

o Executive Order 13007: Indian Sacred Sites

o Executive Order 13175: Consultation and Coordination with Indian Tribal
Governments

e Clean Water Act

« State Environmental Policy Act

e Dam Safety Permit

e Hydraulic Project Approval

e Governor’s Executive Order 05-05

Additionally, Reclamation and Ecology would coordinate with Kittitas County
and Yakima County on the applicability of local regulations, including critical
areas regulations and the Shoreline Management Program.

Authors and Contributors:
A list of authors and contributors is provided in a section that follows Chapter 5.

Date of Issue:

January 9, 2015

Public Comment Period:

The DEIS will be available for a 60-day public comment period. Comments must
be received or postmarked by 5 p.m. PST on March 10, 2015, and may be
submitted orally, in writing via regular mail, by facsimile, or by email to:

Ms. Candace McKinley
Environmental Program Manager
Columbia-Cascades Area Office
1917 Marsh Road

Yakima, Washington 98901-2058
Phone: 509-575-5848, ext. 603



Fax: 509-454-5650
Email: kkbt@usbr.gov

Public Meetings:

Reclamation and Ecology will conduct two public meetings to receive comments
on the DEIS. The meetings will be held from 4-7 p.m. on the following dates and
times and at the following locations:

1. Tuesday, February 3, 2015, Hal Holmes Community Center, 209 N. Ruby
Street, Ellensburg, Washington 98926;

2. Thursday, February 5, 2015, U.S. Forest Service, Cle Elum Ranger
District, Tom Craven Conference Room, 803 W 2nd Street, Cle Elum,
Washington 98922

Timing of Additional Environmental Review:

Reclamation and Ecology anticipate releasing the Final EIS on the Kachess
Drought Relief Pumping Plant and Keechelus Reservoir-to-Kachess Reservoir
Conveyance in June 2015.

Document Availability:

The DEIS can be viewed online at:
http://www.usbr.gov/pn/programs/eis/kdrpp/index.html

and http://www.usbr.gov/pn/programs/eis/kkc/index.html

The document may be obtained in hard copy or CD by written request to the
SEPA Responsible Official listed above, or by calling 509-575-5848, ext. 603.
To ask about the availability of this document in a format for the visually
impaired, call the Office of Columbia River at 509-662-0516. Persons with
hearing loss can call 711 for Washington Relay Service. Persons with a speech
disability can call 877-833-6341.

Location of Background Materials:

Background materials used in the preparation of this DEIS are available online at:

Kachess Drought Relief Pumping Plant
http://www.usbr.gov/pn/programs/eis/kdrpp/index.html

Keechelus Reservoir-to-Kachess Reservoir Conveyance
http://www.usbr.gov/pn/programs/eis/kkc/index.html

Additional information about the Yakima River Basin Integrated Water Resource
Management Plan is available at:

http://www.usbr.gov/pn/programs/yrbwep/2011lintegratedplan/index.html.



http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html
http://www.usbr.gov/pn/programs/eis/kkc/index.html
http://www.usbr.gov/pn/programs/eis/kdrpp/index.html
http://www.usbr.gov/pn/programs/eis/kkc/index.html
http://www.usbr.gov/pn/programs/eis/kdrpp/index.html
mailto:kkbt@usbr.gov
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ACRONYMS AND ABBREVIATIONS

AASHTO American Association of State Highway and Transportation
Officials

APE Area of Potential Effects

BA biological assessment

BIA Bureau of Indian Affairs

bgs below ground surface

BLM Bureau of Land Management

BMPs best management practices

BNSF Burlington Northern Santa Fe

BPA Bonneville Power Administration

BTE Bull Trout Enhancement

C Celsius

CAO Critical Areas Ordinance

CAR Coordination Act Report

CEAs connectivity emphasis areas

CEQ Council on Environmental Quality

CFR Code of Federal Regulations

cfs cubic feet per second

CH,4 methane

CIG Climate Impact Group

CO carbon monoxide

CO, carbon dioxide

COze carbon dioxide equivalent

Colville Confederated Tribes of the Colville Reservation

Confederated

Tribes

Corps U.S. Army Corps of Engineers

CRMP Cultural Resources Management Plan

CSz Cascadia Subduction Zone

January 2015
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KDRPP and KKC DEIS

CTUIR Confederated Tribes of the Umatilla Indian Reservation
CWA Clean Water Act

cy cubic yards

DAHP Department of Archaeology and Historic Preservation
DART Data Access in Real Time

dB decibel

dBA A-weighted decibels

DDE Dichlorodiphenyldichloroethylene

DDT dichlorodiphenyltrichloroethane

DEIS Draft Environmental Impact Statement

DNR Department of Natural Resources

DO dissolved oxygen

DPS distinct population segment

DS determination of significance

EA environmental assessment

Ecology Washington State Department of Ecology
EDNA Environmental Designation for Noise Abatement
EIS Environmental Impact Statement

EO Executive Order

EPA U.S. Environmental Protection Agency

ESA Endangered Species Act

FEIS Final Environmental Impact Statement

FHWA Federal Highway Administration

FR Federal Register

FWCA Fish and Wildlife Coordination Act

General permit

State General Permit for Storm Water Discharges Associated with

Construction Activity

g gravity

GHG greenhouse gas

GIS geographic information system
AA-2
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Acronyms and
Abbreviations

gpm gallons per minute

1-90 Interstate-90

IMPLAN Impact Analysis for PLANning model

Integrated Plan Yakima River Basin Integrated Water Resource Management Plan
Integrated Plan Yakima River Basin Integrated Water Resource Management Plan
PEIS Final Programmatic Environmental Impact Statement
10 input-output

ITA Indian Trust Asset

kaf thousand acre-feet

KCRS Kittitas County Road Standards

KCT Kittitas Conservation Trust

KDRPP Kachess Drought Relief Pumping Plant

kg/gal kilograms per gallon

KID Kennewick Irrigation District

KKC Keechelus to Kachess Conveyance

KRD Kittitas Reclamation District

kv kilovolt

L max average maximum noise level

LWD large woody debris

M Richter magnitude

MCR Middle Columbia River

mg/L milligrams per liter

mg/m° milligrams per meter cubed

Milestone Water Supply Facility Permit and Funding Milestone
MMS moment magnitude

MOA Memorandum of Agreement

MOCA Managed Owl Conservation Area

pg/L Microgram per liter

pg/m® micrograms per cubic meter

MVA megavolt ampere

January 2015
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KDRPP and KKC DEIS

N2O nitrous oxide

NAAQS National Ambient Air Quality Standards

NAGPRA Native American Graves Protection and Repatriation Act
N/E not expected

NEHRPA National Earthquake Hazards Reduction Program Act
NEPA National Environmental Policy Act

NF National Forest road

NHPA National Historic Preservation Act

NIDCD National Institute on Deafness and Other Communication Disorders
NMFS National Marine Fisheries Service

NOI Notice of Intent

NOx nitrogen oxide

NPDES National Pollutant Discharge Elimination System

NPCC Northwest Power and Conservation Council

NRCS Natural Resources Conservation Service

NWI National Wetland Inventory

O3 ozone

OMR&P construction, operations, maintenance, replacement, and power
0SS on-site sewer systems

PCBs polychlorinated biphenyls

PCDDs/PCDFs | polychlorinated dioxins and furans

PEIS Programmatic Environmental Impact Statement

PHA peak horizontal ground acceleration

PHS Priority Habitats and Species

PM particulate matter

PMazs particulate matter less than 2.5 microns

PMo particulate matter less than 10 microns

ppm parts per million

PPV peak particle velocity

January 2015




Acronyms and

Abbreviations
PSE Puget Sound Energy
PSHA probabilistic seismic hazard analysis
RCW Revised Code of Washington
Reclamation Bureau of Reclamation
RID Roza Irrigation District
RM river mile
RV recreational vehicle
SEPA State Environmental Policy Act
Service U.S. Fish and Wildlife Service
SHPO State Historic Preservation Officer
SILs scenic integrity levels
SIP State Implementation Plan
SMP Shoreline Master Program
SOAC System Operations Advisory Committee
SPAMA Snoqualmie Pass Adaptive Management Area
Storage Study Yakima River Basin Water Storage Feasibility Study
SWPPP stormwater pollution prevention plan
TBM tunnel boring machine
TCF Teanaway Community Forest
TCP Traditional Cultural Property
TDG total dissolved gases
TMDL total maximum daily load
TPH total petroleum hydrocarbons
TWSA total water supply available
uUSsC U.S. Code
USDA U.S. Department of Agriculture
USFS U.S. Forest Service
USGS U.S. Geological Survey
UST Underground storage tank

AA-5
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KDRPP and KKC DEIS

VvVQO Visual Quality Objective

WAC Washington Administrative Code

WARM plan Wetlands and Aquatic Resources Mitigation Plan
WDFW Washington Department of Fish and Wildlife
WIP Wapato Irrigation Project

WQI water quality improvement

WRIA Watershed Resource Inventory Area

WSDF Washington State Department of Fisheries
WSDOH Washington State Department of Health
WSDOT Washington State Department of Transportation

Yakama Nation

Confederated Tribes and Bands of the Yakama Nation

YBTAP Yakima Bull Trout Action Plan

YCIP Yakama Nation Cultural Resources Program

YKFP Yakima/Klickitat Fisheries Project

YRBWEP Yakima River Basin Water Enhancement Project
AA-6
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EXECUTIVE SUMMARY

Introduction

The U.S. Department of the Interior Bureau of Reclamation and the Washington State
Department of Ecology have prepared this Draft Environmental Impact Statement (DEIS) to
evaluate the potential environmental effects of implementing two similar and closely related
projects in the Yakima River basin in central Washington State:

o Kachess Drought Relief Pumping Plant (KDRPP)

o Keechelus Reservoir-to-Kachess Reservoir Conveyance (KKC)

Reclamation and Ecology are proposing these two projects as well as enhancements to
improve the abundance and resiliency of bull trout populations in the basin as part of
implementation of the Yakima River Basin Integrated Water Resource Management Plan
(Integrated Plan) (Reclamation and Ecology, 2011h). The Integrated Plan is a
comprehensive program of solutions developed to restore ecological functions in the Yakima
River system and to provide more reliable and sustainable water resources for the health of
the riverine environment and for agricultural, municipal, and domestic needs.

As joint lead agencies, Reclamation and Ecology have prepared this DEIS to meet
requirements of both the National Environmental Policy Act (NEPA) and State
Environmental Policy Act (SEPA). The Yakama Nation, U.S. Fish and Wildlife Service
(Service), U.S. Forest Service (USFS), and Bonneville Power Administrative (BPA) are
cooperating agencies in preparation of the DEIS in accordance with 40 CFR Section 1508.5.
Under NEPA, a cooperating agency is any Federal agency, other than the lead agency, that
has jurisdiction by law or special expertise with respect to any environmental impact
involved in an action requiring an environmental impact statement. In addition, a State or
local agency of similar qualifications or an Indian Tribe may by agreement with the lead
agency become a cooperating agency.

Background of the Proposed Action

Reclamation’s mission is to manage, develop, and protect water and related resources in an
environmentally and economically sound manner in the interest of the American public.
Ecology’s mission is to protect, preserve and enhance the State of Washington’s environment
for current and future generations. Consistent with its mission, Ecology is has been directed
by the State legislature to implement actions that provide concurrent benefits for instream
and out-of stream uses for the Yakima River basin.

In June 2009, Ecology and Reclamation brought representatives from the Yakama Nation,
irrigation districts, environmental organizations, and Federal, State, county, and city
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governments together to form the Yakima River Basin Water Enhancement Project
(YRBWEP) Workgroup to help develop a consensus-based solution to the basin’s water
problems. Over the next 18 months, the group developed the Yakima River Basin Integrated
Water Resource Management Plan (Integrated Plan) (Reclamation and Ecology, 2011h)*.

The Plan includes the following seven elements:

e Reservoir Fish Passage

o Structural and Operational Changes

e Surface Water Storage

e Groundwater Storage

o Habitat/Watershed Protection and Enhancement
o Enhanced Water Conservation

o Market Reallocation

Reclamation and Ecology prepared the program-level Yakima River Basin Integrated Water
Resource Management Plan Programmatic EIS (Integrated Plan PEIS) to determine the
effects of implementing the Integrated Plan (Reclamation and Ecology, 2012)2. The
Integrated Plan PEIS supports the conclusion that the current water resources infrastructure,
programs, and policies in the Yakima River basin are not capable of consistently meeting the
demands for fish and wildlife, irrigation, and municipal water supply (Reclamation and
Ecology, 2012).

The Selected Alternative identified in Reclamation’s Integrated Plan PEIS Record of
Decision (Integrated Plan ROD) includes seven elements, each containing distinct actions,
that collectively provide a comprehensive approach to water management in the Yakima
River basin and meet the need to restore ecological functions and provide more reliable and
sustainable water resources for the health of the riverine environment and for agricultural,
municipal, and domestic needs (Reclamation, 2013). The KDRPP and KKC, along with
enhancements for bull trout populations in the basin, are identified in the Integrated Plan
ROD as necessary components of the Integrated Plan that contribute to achieving the Plan’s
overall goals.

! The following websites contain information about implementation of the Integrated Plan:
e http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html
e  http://www.ecy.wa.gov/programs/wr/cwp/YBIP.html.

2 Available online at http://www.usbr.gov/pn/programs/yrbwep/reports/FPE1S/fpeis.pdf
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Proposed Action

Reclamation’s Proposed Action is to construct, operate, and maintain one or both of two
closely related water resource projects in the upper Yakima River basin pending
congressional authorization. Reclamation and Ecology are considering how these two parts
of the Proposed Action, alone or in combination, contribute to restoring ecological functions
and providing more reliable and sustainable water resources for the health of the riverine
environment and for agricultural, municipal, and domestic needs. The two projects are so
closely related in overlapping geography, concurrent timing, interrelated operations,
cumulative impacts, and interdependence through the Integrated Plan ROD to be considered
interconnected parts of a single course of action that should be evaluated in a single EIS (40
CFR 1502.4 and 40 CFR 1508.25). These relationships are detailed in Section 1.5 and
Chapter 2 of this DEIS. The two projects being considered under the Proposed Action are
described briefly below as:

o Kachess Reservoir Drought Relief Pumping Plant (KDRPP). Deliver up to an
additional 200,000 acre-feet of water from Kachess Reservoir during drought years
by installing a new deeper outlet works and pumping system to access existing stored
water that cannot currently be accessed. Implement an integrated package of aquatic
habitat enhancements and assessments focused on improving the abundance and
resiliency of bull trout populations in the Yakima River basin.

o Keechelus Reservoir-to-Kachess Reservoir Conveyance (KKC). Augment flows into
Kachess Reservoir and reduce flows in the Yakima River downstream from
Keechelus Reservoir to Lake Easton® by transferring water from Keechelus Reservoir
to Kachess Reservoir via a new tunnel. Implement an integrated package of aquatic
habitat enhancements and assessments focused on improving the abundance and
resiliency of bull trout populations in the Yakima River basin.

Purpose and Need for the Action

The purpose of the Proposed Action is to fulfill elements of the Integrated Plan ROD signed
by Reclamation on July 9, 2013 to help restore ecological functions and provide more
reliable and sustainable water resources for the health of the riverine environment and for
agricultural, municipal, and domestic needs. The two projects being considered under the
Proposed Action respond to specific conditions in the Yakima River basin that adversely
affect and are affected by Reclamation’s facilities and operations. Those conditions are
identified here as the need associated with each of the two projects.

® Lake Easton is a reservoir on the Yakima River created by the Easton Diversion Dam, which supplies the
Kittitas Reclamation District. The Yakima River flows into Lake Easton from the southwest and the Kachess
River from the northwest.
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Needs related to KDRPP:

Demand for irrigation water by existing users in the Yakima River basin exceeds
supply in drought years, which can lead to substantial prorationing of water deliveries
and economic losses to farmers®.

The productivity and function of aquatic habitat conditions for bull trout in tributaries
above Keechelus and Kachess reservoirs, as well as throughout the Yakima River
basin, is not of consistent quality, and in areas is substantially degraded. In addition,
passage within these tributaries is in some cases impaired or blocked.

Needs related to KKC:

Runoff from the Keechelus watershed in a typical year is greater than can be
contained in the reservoir for release when most needed for instream, agricultural,
municipal, and domestic uses.

Current operations at Keechelus Dam result in high flows in the upper Yakima River
during the irrigation season that impair rearing habitat for steelhead and spring
Chinook upstream of Lake Easton.

The productivity and function of aquatic habitat conditions for bull trout in tributaries
above Keechelus and Kachess reservoirs, as well as throughout the Yakima River
basin, is not of consistent quality, and in areas is substantially degraded. In addition,
passage within these tributaries is in some cases impaired or blocked.

The objectives of each of the two projects are identified below followed by a discussion of
the conditions that give rise to the identified needs and objectives.

The objectives of KDRPP are to:

Access stored water in Kachess Reservoir that is currently unavailable in order to
improve water supply during periods of drought, with a goal of approaching not less
than 70 percent of proratable water rights whenever feasible®.

Implement the Bull Trout Enhancement (BTE) package of aquatic habitat
enhancements, and accomplish assessments of current conditions and limiting factors
for bull trout populations in the Yakima River basin to improve the effectiveness of
future enhancement actions.

* Concerns regarding economic loss are discussed in the Integrated Plan FEIS in Section 1.3, Purpose and Need
for the Action, on pages 1-5 and 1-6.

> The basis for this threshold for prorationing is discussed in the Integrated Plan FEIS in Section 1.3, Purpose
and Need for the Action, on pages 1-5 and 1-6.
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A substantial portion of the water stored in Kachess Reservoir is below the existing reservoir
outlet. Thus, this stored water is not accessible under existing conditions due to the physical
configuration of the dam. If made accessible, this water could be utilized to increase water
supply during periods of drought and provide greater flexibility to deliver water to meet
Reclamation’s contractual obligations.

Regarding bull trout, the Service listed the Columbia River Basin Distinct Population
Segment (DPS) of bull trout as threatened under the Endangered Species Act (ESA) in June
1998. The Service identified 12 subpopulations of bull trout in the Yakima River basin and
designated critical habitat in a number of reaches of the Yakima River and tributaries
(Reclamation and Ecology, 2014b). As an outcome of the Integrated Plan, consensus has
emerged among the Yakama Nation and resource agencies with jurisdictions around an
integrated package of aquatic habitat enhancements and assessments focused on improving
the abundance and resiliency of bull trout populations in the Yakima River basin. The
package of enhancements and assessments is referred to as Bull Trout Enhancement (BTE).
The existing conditions in the basin that contributed to the listing of bull trout and the
uncertainties of climate change have created an imperative for implementing affirmative
steps as identified in the BTE. These conditions related to bull trout and the BTE are the
same for KDRPP and KKC.

The objectives of KKC are to:

o Capture excess runoff from the Keechelus watershed

« Improve capabilities for refilling Kachess Reservoir during and following dry and
drought years

e Reduce high flows from Keechelus Dam in the upper Yakima River during irrigation
season to improve rearing habitat for steelhead and spring Chinook upstream of Lake
Easton

o Implement the BTE package of aquatic habitat enhancements, and accomplish
assessments of current conditions and limiting factors for bull trout populations in the
Yakima River basin to improve the effectiveness of future enhancement actions.

The storage capacity of Kachess Reservoir is greater than the runoff in the Kachess
watershed. Because of this, Kachess Reservoir does not refill in some years, especially after
droughts, creating a need for additional inflow to the reservoir. On the other hand, total
available runoff in the Keechelus watershed is greater than the storage capacity of Keechelus
Reservoir. Consequently, this water is released down-river during the spring runoff period
and is not utilized for total water supply available (TWSA) or targeted for fish benefits.
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TWSA is defined as:

That amount of water available in any year from natural flow of the Yakima River,
and its tributaries, from storage in the various Government reservoirs on the Yakima
River watershed and from other sources, to supply the contract obligations of the
United States to the Yakima River and its tributaries (Civil Action No. 21 (1945
Consent Decree) Article 4, 1st Para.).

During the irrigation season, releases of stored water from Keechelus Reservoir create
undesirably high flows in the Keechelus reach of the Yakima River that affect rearing habitat
for steelhead and spring Chinook. As part of Reclamation’s operation of the Yakima Project,
these releases are necessary to meet contractual obligations to various water users. An
alternative means to convey water stored in Keechelus Reservoir to points of diversion
farther down the system would enable Reclamation to reduce high flows in the Yakima River
and improve fish habitat while meeting contractual obligations.

Reclamation’s Federal actions would be to construct, operate, and maintain one of the
alternatives evaluated in this EIS. These Federal actions that require review under NEPA,
and are the focus of this EIS. Reclamation’s decisions that will rely upon the analysis
presented in this EIS and supporting documents are:

o Determination that the feasibility of alternatives to provide additional water for
irrigation needs and improve habitat below Keechelus Dam and evaluation of those
alternatives under NEPA is complete.

o Determination that Reclamation will or will not pursue a recommendation for
congressional action to authorize or fund the implementation of an alternative or
combination of alternatives.

o If Reclamation decides to pursue a recommendation for congressional action for
authorization or funding, which alternative or combination of alternatives will be
recommended.

Ecology’s State actions will be to participate financially, issue permits as required, and issue
water rights as necessary for one of the alternatives evaluated in this EIS. These State
actions require review under SEPA in this EIS.

ES-vi January 2015



Executive Summary

Alternatives

Alternative 1 — No Action

The No Action Alternative represents the most likely future in the absence of implementing
any of the proposals that are part of the Proposed Action. The No Action Alternative forms
the baseline for comparison of potential impacts of the Proposed Action and its alternatives.
Under Alternative 1 — No Action, Reclamation and Ecology would not implement the
Proposed Action. Reclamation would continue to manage water supply provided by Kachess
and Keechelus reservoirs consistent with current operational practices and constraints. The
current operations served as the basis for analyzing impacts of the Proposed Action.

For the purpose of this DEIS, Reclamation and Ecology consider the Alternative 1 — No
Action to include the following:

e Planned and designed projects
o Authorized projects that have identified funding for implementation

e Projects scheduled for implementation

The following projects meet the criteria for No Action.

YRBWEP Phase 11

The Yakima River Basin Water Enhancement Project Act of 1994, commonly referred to as
YRBWEP Phase Il, provides for a water conservation program with joint Federal and State
funding coupled with local matches. The program provides economic incentives to
implement structural and nonstructural water conservation measures. As required by
YRBWEP Phase Il, a Conservation Advisory Group and Reclamation completed a Basin
Conservation Plan in 1998, and implementation of conservation measures identified in the
plan is ongoing (Yakima River Basin Conservation Advisory Group, 1998). Alternative 1 —
No Action includes those conservation measures currently being implemented. The Basin
Conservation Plan also includes limited provisions to acquire land and water rights on a
permanent and temporary basis to improve instream flows.

On-going YRBWEP Phase 11 projects that fit the criteria in Section 2.3.2 are:

e Roza Irrigation District Reregulation Reservoir which will conserve 8,584 acre-feet
annually when construction is completed and it is operational in 2016.

e Sunnyside Division Board of Control Phase 11B Enclosed Lateral Improvement
Projects which will conserve 6,461 acre-feet annually when construction is completed
and it is operational in 2032.

WSDOT 1-90 Snoqualmie Pass East Phase 2A

Another project that meets the no action criteria is the Washington State Department of
Transportation’s (WSDOT) 1-90 - Snoqualmie Pass East Phase 2A - Keechelus Dam Vicinity
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to the Stampede Pass Interchange project. As part of this project, WSDOT and the Federal
Highway Administration (FHWA) will replace a 2.1-mile section (milepost 59.9 to 62.0) of
existing interstate highway with a new six-lane highway, add a new chain-up area, stabilize
rock slopes, remove and reclaim the Price Noble Creek Rest Area and sno park, and
construct a wildlife over-crossing near Price Noble Creek. Construction is scheduled to
begin in spring 2015 with completion planned for fall 2019. WSDOT evaluated the impacts
of this project in the 1-90 - Snoqualmie Pass East Final EIS and Section 4(f) Evaluation
(WSDOT, 2008).

Alternative 2A — KDRPP East Shore Pumping Plant

KDRPP East Shore Pumping Plant Facilities

KDRPP consists of a series of facilities to pump water from Kachess Reservoir and convey it
to the Kachess River, which discharges to the Yakima River at Lake Easton. KDRPP would
allow the reservoir to be drawn down to about elevation 2,110, approximately 80 feet lower
than the current outlet and 152 feet below full pool by using a pumping plant. This would
allow access to up to an additional 200,000 acre-feet of water that is currently stored in the
reservoir below the elevation of the existing outlet (elevation 2,192.75).

The pumping plant would be used to deliver up to 200,000 acre-feet of water during drought
years to downstream Yakima Project irrigation districts, including Kittitas Reclamation
District (KRD), Roza Irrigation District (RID), and the Wapato Irrigation Project (WIP)°.
Reclamation and Ecology define a drought year as a year when water supply falls below 70
percent of proratable water rights. KDRPP would enable delivery of enough water to
contribute to increasing prorationing up to 70 percent. As described in Section 1.3 of the
Integrated Plan PEIS, 70 percent would provide a water supply sufficient to prevent severe
economic losses to proratable water rights users (Reclamation and Ecology, 2012).

Reclamation would use the pumping plant during drought years and could possibly use it in
following years as the reservoir is refilling to a level above the existing gravity outlet. This
would result in the reservoir being drawn down to the gravity outlet level (elevation 2,110)
by about August in drought years. KDRPP would deliver water stored in Kachess Reservoir
throughout the remainder of the water year and until the reservoir refills above the gravity
outlet level. At the proposed rate of 1,000 cfs, it would take about 101 days to pump the
entire 200,000 acre-feet of stored water that is below the elevation of the existing outlet.
Section 4.3 includes information about expected reservoir levels under operation of KDRPP.

Alternative 2A — KDRPP East Shore Pumping Plant includes a mostly underground pumping
plant located on the east shore of Kachess Reservoir (Figure ES-1). The pumping plant
would receive water via a tunnel from an intake located on the floor of the reservoir.

® Kennewick Irrigation District is also considering participating in the KDRPP proposal.
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KDRPP and KKC DEIS

A pipeline located on the reservoir bed would convey water from the pumping plant to a
spillway and discharge structure located just downstream from the existing Kachess Dam
outlet channel, where it would be released to the Kachess River. The pumping plant would
require power which would be supplied via a connection with an existing Puget Sound
Energy substation in Easton.

Bull Trout Enhancement

Reclamation and Ecology are developing a Memorandum of Understanding (MOU) with the
Service, National Marine Fisheries Service (NMFS), USFS, Washington Department of Fish
and Wildlife (WDFW), and the Yakama Nation to implement bull trout enhancement (BTE)
to enhance the resiliency of bull trout populations in the Yakima River basin. The BTE is
included as a component of all the action alternatives evaluated in this DEIS. The BTE
includes actions to enhance bull trout habitat as well as assessments of future efforts to
enhance bull trout populations. This DEIS evaluates proposed stream channel and floodplain
restoration at Gold Creek and stream passage improvement at Cold Creek. Both creeks are
tributaries of Keechelus Reservoir.

The BTE includes habitat restoration and enhancement actions at Gold Creek and Cold
Creek, studies of improved bull trout passage for Kachess Reservoir tributaries (Kachess
River and Box Canyon Creek), studies of fish passage improvements on the South Fork
Tieton River, and assessments of bull trout population enhancements and nutrient
enhancement in Kachess and Keechelus reservoirs. This DEIS evaluates the impacts of the
actions proposed at Gold and Cold creeks (Figure ES-2). If the studies and assessments of
the other BTE actions recommend implementation of specific actions, Reclamation and
Ecology would undertake additional NEPA and SEPA analysis and obtain regulatory
approvals, including ESA consultation.

Habitat restoration and enhancement to address dewatering of Gold Creek include:

e Improving the stream channel

e Reconfiguring Gold Creek Pond and regarding berms surrounding the pond to reduce
stream dewatering

o Filling Heli’s Pond and its outlet channel

Reclamation and Ecology would partner with the USFS to replace the bridge on USFS Road
NF-4832 to restore the Gold Creek floodplain, a project for which the USFS has already
prepared a NEPA Environmental Assessment (EA) and Finding of No Significant Impact
(USFS, 2011a and 2011d). The new Gold Creek USFS Bridge would span the floodplain of
Gold Creek (approximately 725 feet wide) and would provide the following benefits:
improved hydrologic connectivity, lower stream velocities, improved channel migration,
floodplain restoration, restored capacity for sediment transport, reduced sediment and
temperature, and improved groundwater flow.
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KDRPP and KKC DEIS

At Cold Creek, Reclamation and Ecology would remove the existing passage barrier at the
mouth of the creek to allow bull trout access to the stream. The project would include
excavating the John Way Pioneer Trail to remove the existing concrete culvert and building a
new bridge to accommodate the trail. The project would include regrading the stream and
habitat restoration.

Mitigation

Reclamation and Ecology would provide mitigation for impacts associated with Alternative
2A — KDRPP East Shore Pumping Plant. Specific mitigation measures are described in
Chapter 4 at the end of each resource section. Reclamation and Ecology would also comply
with the environmental commitments for the Proposed Action as described below.

Alternative 2B — KDRPP South Pumping Plant

KDRPP South Pumping Plant Facilities

Alternative 2B — KDRPP South Pumping Plant Alternative is similar to Alternative 2A except
that the intake and pumping plant would be located at the south end of the reservoir
downstream from Kachess Dam and adjacent to the Kachess River (Figure ES-3). The
proposed south pumping plant would be adjacent to the existing outlet works discharge pool,
just downstream from the existing Kachess Dam outlet channel, where the water would be
released to the Kachess River. Thus a pipeline between the pumping plant and outlet works
would not be needed.

Bull Trout Enhancement
The BTE projects would be the same as described for Alternative 2A — KDRPP East Shore
Pumping Plant.

Mitigation

Reclamation and Ecology would provide mitigation for impacts associated with Alternative
2B — KDRPP South Pumping Plant. Specific mitigation measures are described in Chapter 4
at the end of each resource section. Reclamation and Ecology would also comply with the
environmental commitments for the Proposed Action as described below.

Alternative 3A — KKC North Tunnel Alignment

KKC North Tunnel Alignment Facilities

KKC consists of an underground tunnel to convey water from Keechelus Reservoir to
Kachess Reservoir. This would allow Reclamation to reduce flows in the upper Yakima
River, thereby improving rearing habitat for steelhead and spring Chinook, and improving
the ability to refill Kachess Reservoir following drought years. The proposed conveyance
extends east from the Keechelus Dam outlet and discharges on the west shore of Kachess
Reservoir.
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KDRPP and KKC DEIS

Reclamation would operate KKC by diverting water by gravity flow from the Yakima River
downstream of Keechelus Reservoir to the Kachess Reservoir. Reclamation would transfer
flows in all years when Keechelus Reservoir is above its target pool elevation and Kachess
Reservoir is below target pool elevation. Under existing conditions, flows released from
Keechelus Reservoir are too high in summer months to provide habitat for anadromous fish.
This proposal would reduce flows in July and August and provide a more gradual reduction
in flows until September.

This DEIS evaluates two alternatives for KKC: Alternative 3A — KKC North Tunnel
Alignment and Alternative 3B — KKC South Tunnel Alignment. The alternatives primarily
differ in how the tunnel and portals are configured. Reclamation would operate KKC the
same, regardless of the location of the facilities.

The Alternative 3A — KKC North Tunnel Alignment extends east from the Keechelus Dam
area to an outlet on the west shore of Kachess Reservoir (Figure ES-4). The tunnel is a
single segment tunnel that would be excavated upgradient from a portal at Kachess
Reservoir. The tunnel design evaluated in this DEIS curves slightly to the south to avoid a
rock formation that would require deep excavation to install the tunnel. Additional
geotechnical information (expected spring 2015) would be considered in selecting the tunnel
route. This DEIS assumes the curved tunnel alignment because it represents a worst-case
scenario for environmental analysis. All of the facilities would be same regardless of
whether the curved or straight tunnel alignment is selected.

Bull Trout Enhancement
The BTE projects would be the same as described for Alternative 2A — KDRPP East Shore
Pumping Plant.

Mitigation

Reclamation and Ecology would provide mitigation for impacts associated with Alternative
3A — KKC North Tunnel Alignment. Specific mitigation measures are described in Chapter 4
at the end of each resource section. Reclamation and Ecology would also comply with the
environmental commitments for the Proposed Action as described below.

Alternative 3B — KKC South Tunnel Alignment

KKC South Tunnel Alignment Facilities

Alternative 3B — KKC South Tunnel Alignment is similar to Alternative 3A — KKC North
Tunnel Alignment. All of the facilities located in the Keechelus Dam area would be the same
as proposed for Alternative 3A — KKC North Tunnel Alignment (Sections 2.6.1.1 through
2.6.1.4). The tunnel would start at the Keechelus Reservoir portal, but would be located
further south than for Alternative 3A, discharging into Kachess Reservoir at the Kachess
Reservoir portal just to the south of the portal proposed for Alternative 3A (Figure ES-5). In
order to reduce truck traffic on Kachess Lake Road and eliminate the need to relocate that
road, the access portal for construction would be located near the 1-90 Exit 62 Stampede Pass
interchange. Construction from this portal would be done in two segments, one extending
northwest to the Keechelus portal and one extending northeast to the Kachess Reservoir
outlet. Alternative 3B also includes the BTE activities identified in Alternative 2A, Section
2.4.5.
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Executive Summary

Bull Trout Enhancement
The BTE projects would be the same as described for Alternative 2A — KDRPP East Shore
Pumping Plant.

Mitigation

Reclamation and Ecology would provide mitigation for impacts associated with Alternative
3B — KKC South Tunnel Alignment. Specific mitigation measures are described in Chapter 4
at the end of each resource section. Reclamation and Ecology would also comply with the
environmental commitments for the Proposed Action as described below.

Alternative 4 — Combined KDRPP and KKC

Combined KDRPP and KKC Facilities

Under Alternative 4 — Combined KDRPP and KKC, Reclamation and Ecology would
implement the KDRPP and KKC together to provide more flexible water management. In
addition to allowing Reclamation to reduce artificially high flows in the Keechelus Reach,
combined operation of KDRPP and KKC would speed up refill of Kachess Reservoir after it
has been drawn down in drought years under KDRPP. The facilities and construction
processes for each component would be the same as described for Alternatives 2A or 3B and
Alternatives 3A or 3B and Reclamation and Ecology.

Bull Trout Enhancement
The BTE projects would be the same as described for Alternative 2A — KDRPP East Shore
Pumping Plant.

Mitigation

Reclamation and Ecology would provide mitigation for impacts associated with Alternative 4
—Combined KDRPP and KKC. Specific mitigation measures are described in Chapter 4 at
the end of each resource section. Reclamation and Ecology would also comply with the
environmental commitments for the Proposed Action as described below.
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KDRPP and KKC DEIS

Summary of Environmental Consequences

Chapter 4 of the DEIS describes the environmental consequences of the alternatives,
including the No Action Alternative as well as mitigation measures for potential impacts.
Table ES-1 provides a summary of impacts and benefits associated with the No Action and
four action alternatives.

All of the action alternatives include major construction impacts including increased dust,
vehicle emissions, noise, and traffic on local roadways and 1-90. Construction, including
removal of vegetation, would temporarily disrupt fish and wildlife, including Endangered
Species Act listed bull trout and northern spotted owl. Construction at Kachess Reservoir
and Gold and Cold creeks would temporarily disrupt the usability and quality of recreation.
Construction could also damage or alter identified National Register of Historic Places sites.

KDRPP (Alternatives 2A and 2B) would increase water supply to proratable irrigation
districts from 19 to 23 percent and bring the supply close to the 70 percent of entitlements
goal. KDRPP would lower the level of Kachess Reservoir by up to 80 feet, which would
impact fish access to reservoir tributaries and the upper Kachess basin. Lower reservoir
levels would increase slope stability risks on the reservoir rim and could impact water quality
by increasing water temperature and decreasing dissolved oxygen. Lower reservoir levels
could also cause lower groundwater levels, negatively impacting water supply for residents.
The reservoir drawdown would negatively impact visual quality and recreation by exposing a
large area of reservoir bed and making the existing boat launches unusable. Stream
restoration at Gold and Cold creeks would alter the character or recreation at Gold Creek
Pond and the Cold Creek segment of the John Wayne Pioneer Trail.

KKC (Alternatives 3A and 3B) would reduce artificially high flows in the Keechelus Reach
of the Yakima River, improving habitat for anadromous fish. KKC would cause a minimal
increase in water supply for proratable irrigation districts. Fluctuations in water levels in
Kachess Reservoir would reduce connectivity between the reservoir and tributary habitats.
Transferring water from Keechelus Reservoir to Kachess Reservoir could introduce
contaminants such as PCBs to Kachess Reservoir.

Combined operation of KDRPP and KKC (Alternative 4) would have the same impacts as the
individual projects, but would provide a greater benefit to proratable water supply than
KDRPP alone and KKC would help refill Kachess Reservoir more rapidly following
operation of KDRPP.

Under all action alternatives, the BTE would improve habitat for bull trout, other fish, and
wildlife in the Gold and Cold creek areas. Improvements would increase streamflows,
improve fish passage, and provide a surface water connection between the creeks and
Keechelus Reservoir.
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Table ES-1. Summary Comparison of Impacts

Executive Summary

No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Earth

Shoreline erosion, if any and
seismic hazards would
continue as under existing
conditions.

Construction: Erosion during construction and
seismic and slope stability risks not significant
impacts.

Operation: Increased risk of slope stability on the
reservoir rim. Long-term erosion not significant.

Same as Alternative 2A.

Construction: Erosion during construction
and seismic and slope stability risks not
significant impacts.

Operation: Long-term erosion not significant.

Same as Alternative 3A.

Same as Alternatives 2A and 3A.

Surface Water Resources

There would be a continued
inadequacy of water supply
for proratable irrigators in
drought years. Summer
streamflows in the
Keechelus Reach would
remain artificially high.
When Keechelus Reservoir
level falls below elevation
2,466, tributary access for
bull trout would be adversely
impacted for approximately
115 days in 81 percent of
years. This would be a
significant impact to fish
passage. The pool elevation
would remain within the
current operating range of
the reservoir.

Construction: Construction would not affect water
resources.

Operation: Water supply to proratable water users
would be improved significantly by 19 to 23 percent
in drought years, raising the proration to about 64
percent of entittement. In multiple drought years, the
improvement would be less.

Keechelus Reservoir would be operated to help
Kachess Reservoir refill following a drought. This
would result in a slightly lower mean Keechelus
Reservoir pool level, with a maximum reservoir
drawdown of 15 feet in late summer.

When Keechelus Reservoir level falls below
elevation 2,466, bull trout access to tributaries is
adversely impacted. This would at the same

frequency as the No Action, but for a longer duration.

However, the pool elevation would remain within the
current operating range of the reservoir and would
not significantly affect Keechelus Reservoir
operations.

Kachess Reservoir would be drawn down by as
much as 80 feet below existing low pool conditions
and take 2 to 5 years following a drought to refill.

The drawdown of Kachess Reservoir would increase
the occurrence and duration of reservoir pool levels
below elevation 2,220. Below that elevation, fish
cannot pass between the Kachess and Little

Kachess basins, significantly impacting fish passage.

Relative to Alternative 1, this would occur 5 percent
more often and the duration would increase by 56
days during those years.

The drawdown of Kachess Reservoir would increase
the duration of reservoir levels below elevation
2,226—the level at which access for bull trout to
tributary streams is significantly impacted.
Frequency would be the same as Alternative 1, but
duration would increase by 44 days (from means of
109 to 153) during those years.

Same as Alternative 2A.

Construction: There would be no impacts
from construction.

Operation: Alternative 3A would yield a
minimal improvement in water supply to
proratable users in drought years, but not
enough to be significant.

During post-drought years, Keechelus
Reservoir maximum pool elevations would
be lower and minimum elevations higher.

Keechelus Reservoir levels would fall below
2,466 in 10 percent fewer years than
Alternative 1 and for 15 fewer days during
those years. This would be a significant
benefit to fish passage. The pool elevation
would remain within the current operating
range of the reservoir, and would not
significantly affect Keechelus Reservoir
operations.

Summer streamflows in the Keechelus
Reach would be reduced by 400 cfs, greatly
improving fish habitat conditions.

Streamflow changes in other Yakima River
reaches would not have significant effects
because flow would remain within current
operating ranges.

Streamflow in the Kachess River would
change, but would fall within current
operating ranges; thus no significant effect
would result.

The BTE would improve streamflow in Gold
and Cold creeks during late summer and fall,
when Keechelus Reservoir water levels are
at their lowest. The BTE would provide a
surface water connection from the streams to
the reservoir pools, providing better seasonal
passage conditions for bull trout and
significantly benefiting fish passage.

Same as Alternative 3A.

Construction: Construction would not affect water
resources.

Operation: Proratable water supply would be
increase to about 66 percent of entittement during
single drought years. In multiple drought years, the
improvement would be less.

Keechelus Reservoir would be operated to help
Kachess Reservoir refill following a drought. This
would result in a slightly lower mean Keechelus
Reservoir pool level, with a maximum reservoir
drawdown of 15 feet in late summer.

Keechelus Reservoir level would fall below
elevation 2,466 approximately 130 days in
74 percent of years, significantly adversely
impacting tributary access for bull trout.

The pool elevation would remain within the current
operating range of the reservoir and would not
significantly affect Keechelus Reservoir operations.

Kachess Reservoir would be drawn down by as
much as 80 feet below existing low pool conditions.
It would take 2 to 5 years following a drought for
Kachess Reservoir to refill to normal operating
levels.

The drawdown of Kachess Reservoir would
increase the occurrence and duration of reservoir
pool levels below elevation 2,220. Below that
elevation, fish cannot pass between the Kachess
and Little Kachess basins, significantly impacting
fish passage. Relative to Alternative 1, this would
occur 5 percent more often and the duration would
increase by 56 days during those years.

The drawdown of Kachess Reservoir would
increase the duration of reservoir levels below
elevation 2,226—the level at which access for bull
trout to tributary streams is significantly impacted.
Frequency would be the same as Alternative 1, but
duration would increase by 44 days during those
years.
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KDRPP and KKC DEIS

No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Streamflow changes in Yakima River reaches would
not have significant effects because flow would
remain within current operating ranges.

Streamflow in the Kachess River would change, but
would be within current ranges; thus would not be
significant.

The BTE would improve streamflow in Gold and Cold
creeks during late summer and fall, when Keechelus
Reservoir water levels are at their lowest. The BTE
would provide a surface water connection from the
streams to the reservoir pools, providing better
seasonal passage conditions for bull trout and
significantly benefiting fish passage.

Summer streamflows in the Keechelus Reach
would be reduced by 400 cfs, significantly
improving habitat conditions for fish.

Streamflow changes in other Yakima River reaches
and the Kachess River would be within current
operating ranges.

Surface Water Quality

No changes would occur to
current reservoir operations,
reservoir levels, or
streamflows that would affect
water quality.

If a severe long-term drought
occurs, or conditions worsen
because of climate change,
water levels in reservoirs
could significantly drop and,
with warmer air
temperatures, affect long-
term water quality conditions
for such parameters as DO
and water temperature.

Construction: During construction, oil, grease, total
petroleum hydrocarbons, suspended sediment,
nutrients, and construction wastewater could enter
receiving water. With BMPs the potential for
contamination would be minimized.

Operation: Lower reservoir pool levels during
drought and post-drought recovery periods could
cause turbidity, temperature, and DO in the Kachess
Reservoir to be out of compliance with State surface
water quality standards. No long-term significant
impacts would be expected because suspended
material would be localized and settle out as the
reservoir bed stabilizes.

After a drought and its recovery, the potential for
water heating and depressed DO concentrations
would diminish.

If a severe long-term drought occurs or conditions
worsen because of climate change, water levels in
the reservoir could drop significantly, affecting DO
and water temperatures resulting in potentially
significant impacts.

Exceedance of the State standard for temperature
and turbidity may occur at the outlet to Kachess
River during extended drought and drought recovery.

No long-term water quality impacts are expected
from the BTE. Stream restoration may help to lower
peak water temperatures and improve DO conditions
by improving the depth and flow conditions in Gold
Creek.

Same as Alternative 2A.

Construction: ggme as Alternative 2A.

Operation: Operations would not cause an
increase in sedimentation, turbidity,
temperature, nutrients, fecal coliform
bacteria, or TDG, or a decrease in DO.

If a severe long-term drought occurs or
conditions worsen because of climate
change, water levels in the reservoirs could
drop, affecting long-term water quality
conditions in Kachess Reservoir for DO and
temperature.

Water quality in Kachess Reservoir could be
modified by the introduction of contaminants
from Keechelus Reservoir inflow.

No long-term water quality impacts are
expected from operation of the BTE following
construction. Stream restoration may help to
lower peak water temperatures and improve
DO conditions by improving the depth and
flow conditions in Gold Creek.

Same as Alternative 3A.

Construction: game as Alternatives 2A and 3A.

Operation: During nondrought conditions, water
quality impacts would be similar to those described
for Alternative 3A. During drought and drought
recovery years, water quality impacts on Kachess
Reservoir and Kachess River due to lower
Kachess Reservoir pool levels would be similar to
those described for Alternative 2A.

Water quality impacts on the Keechelus Reach of
the Yakima River would be similar to those
described for Alternative 3A. During drought
recovery, Keechelus Reservoir pool elevations may
be lower than existing conditions, potentially
resulting in more surface heating during the
summer months as the reservoir pool level
recovers.

No long-term water quality impacts are expected
from operation of the BTE following construction.
Stream restoration may help to lower peak water
temperatures and improve DO conditions by
improving the depth and flow conditions in Gold
Creek.
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Executive Summary

No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Groundwater

Impacts to groundwater
would be the same as under
existing conditions.

Construction: Groundwater levels and wells would
not be impacted. Inadvertent spills may affect
groundwater quality but would be minimized by
utilizing BMPs.

Operation: Operation may result in decreased
groundwater levels in aquifers adjacent to the
reservoirs, potentially decreasing the water supply to
wetlands, springs, streams, or wells.

Same as Alternative 2A.

Construction: There may be temporary
impacts to groundwater levels or wells from
dewatering. Inadvertent spills may affect
groundwater quality but would be minimized
by utilizing BMPs.

Operation: Operation would not impact
groundwater contributions to streams,
springs, wetlands or wells.

Same as Alternative 3A.

Same as Alternative 2A and 3A.

Fish

Existing passage problems
in the reservoirs would
continue.

Artificially high streamflows
in the Keechelus Reach
would continue to provide
unsuitable habitat for
anadromous fish.

Climate change may
influence prey availability,
decrease habitat complexity
and connectivity, increase
river and reservoir
temperatures, and may lead
to less operational flexibility
to meet instream flow
requirements.

Construction: Construction would reduce shoreline
vegetation adjacent to Kachess Reservoir.
Temporary increases in turbidity would occur during
construction. During construction, increased noise
levels may disturb fish. Blasting may be required,
thus noise levels could be significant.

Operation:

Water temperature — Reduction in Kachess
Reservoir minimum pool elevation may increase
water temperatures in Kachess Reservoir.

Turbidity - Reduction in Kachess Reservoir minimum
pool elevation would expose the lower reservoir bed
to wave action and increase turbidity.

Food based prey - Available prey would be reduced
in both reservoirs.

Habitat complexity - Reduction in Kachess Reservoir
minimum elevation and lower Keechelus Reservoir
levels after drought years would reduce shoreline
vegetation and habitat complexity. Lower reservoir
levels after drought years would reduce shoreline
vegetation and habitat complexity within Keechelus
Reservoir.

Habitat connectivity - Reduction in Kachess
Reservoir minimum pool elevation would reduce
connectivity between reservoir habitats as well as
between reservoir and tributary habitats. Lower
Keechelus Reservoir levels after drought years would
reduce connectivity between reservoir and tributary
habitats. The BTE would increase habitat
connectivity between reservoir and tributary habitat in
Keechelus Reservoir.

Entrainment - Increased risk of entraining resident
fishes with small larval stages in the new intake in
Kachess Reservoir.

Construction: ggme as
Alternative 2A, but noise
disturbance would be less
than Alternative 2A.

Operation:

Impacts to temperature,
food based prey, habitat
connectivity, and
entrainment would be the
same as Alternative 2A.

Habitat complexity —
Impacts the same as
Alternative 2A, but the
footprint of Alternative 2B
is smaller.

Construction: During construction increased
noise levels and turbidity may disturb fish.

Operation:

Food based prey - Available prey would be
reduced in Kachess Reservoir, but would
increase within Keechelus Reservoir.

Habitat complexity - Greater fluctuations in
Kachess Reservoir level would reduce
shoreline vegetation and habitat complexity.

Smaller fluctuations in Keechelus Reservoir
level would increase shoreline vegetation
and habitat complexity.

Habitat connectivity - Lower reservoir levels
would reduce connectivity between reservoir
and tributary habitats in Kachess Reservoir.

Reduced frequency and duration of passage
impediments would increase connectivity
between reservoir and tributary habitats in
Keechelus Reservoir.

The BTE would increase habitat connectivity
between reservoir and tributary habitat in
Keechelus Reservaoir.

River flow - Summer instream flows in the
Yakima River would meet targets in most
years and increase salmon production and
resident fish habitat in the Keechelus Reach.

Transmission of disease or invasive species
- The conveyance of water would increase
the risk of transmitting diseases and exotic
species to Kachess Reservoir.

Same as Alternative 3A.

Construction: same as Alternatives 2A and 3A.

Operation:

Temperature — Reduction in Kachess Reservoir
minimum pool elevation may increase water
temperatures in Kachess Reservoir.

Following drought years, reductions in Keechelus
Reservoir pool elevation may increase water
temperatures in Keechelus Reservoir.

Turbidly — Reduction in Kachess Reservoir
minimum pool elevation would expose the lower
reservoir bed to wave action and increase turbidity.

Food based prey - Available prey would be
reduced in Kachess Reservoir but only available
zooplankton prey would be reduced within
Keechelus Reservoir.

Impacts to habitat complexity, connectivity and
entrainment would be the same as Alternative 2A.

Impacts to nutrients and river flow, as well as
impacts from transmission of disease or invasive
species would be the same as Alternative 3A.
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Vegetation and Wetlands

There would result in a net
benefit to wetlands and
vegetation in the extended
study area, associated with
proposed mitigation for the I-
90 Phase 2A project.

Construction: Temporary loss of riparian and upland
vegetation would not be significant.

Operation: Prolonged drawdown of Kachess
Reservoir may result in establishment of invasive
species and changes to wetland hydrology and
vegetation communities during drought years. This
would not be significant with the implementation of
invasive species control and wetland mitigation.

There would be a permanent loss of less than 1 acre
of wetland, which would be mitigated to ensure no
net loss. Permanent loss of riparian and upland
vegetation would not be significant.

The BTE would benefit up to 30 acres of wetlands in
the Gold Creek drainage.

Same as Alternative 2A.

Construction: Temporary loss of riparian and
upland vegetation would not be significant.
There may be temporary impacts to wetlands
from dewatering.

Operation: No net loss of wetlands.

Permanent loss of riparian and upland
vegetation would not be significant.

The BTE would have a beneficial impact on
up to 30 acres of wetlands in the Gold Creek
drainage.

Construction: sgme as
Alternative 2A.

Operation: Same as
Alternative 3A.

Same as Alternatives 2A and 3A.

Wildlife

Wildlife conditions would
remain similar to existing
conditions, but wildlife would
benefit from the ongoing
wildlife connectivity
improvements of the 1-90
Phase 2A project.

Construction: Impacts to habitat are significant for
localized species with small home ranges and not
significant for transient species that occupy the larger
watershed. Permanent habitat loss would be 18
acres.

Disturbances to wildlife from construction activities or
noise are considered significant.

Impacts from the BTE would be positive or negative
depending on the species.

Operation: Disturbance from noise, light or human
activities are not significant.

Construction: sgme as
Alternative 2A, except
habitat loss would be 8
acres.

Operation: Same as
Alternative 2A.

Construction: ggme as Alternative 2A,
except habitat loss would be 4 acres.

Operation: Same as Alternative 2A.

Construction: sagme as
Alternative 2A, except
habitat loss would be 1.5
acres.

Operation: Same as
Alternative 2A.

Construction: ggme as Alternative 2A and 3A,
except habitat loss would be 8 to 22 acres,
depending on which combination of KDRPP and
KCC is chosen.

Operation: Same as Alternative 2A.

Threatened and Endangered

Species

Habitat conditions would be
similar to existing conditions.

Climate change could
exacerbate existing negative
bull trout habitat conditions
as well as limit

Reclamation’s flexibility to
meet instream flow
requirements for bull trout
and MCR steelhead.

Habitat connectivity
improvements associated
with the 1-90 Phase 2A
project would improve
conditions for bull trout and
northern spotted owl.

Construction: There would be significant loss of
habitat that supports the northern spotted owl.
Alternative 2A would have the largest area of
vegetation removal.

Increased noise is not expected to result in harm or
injury to northern spotted owl; however, it may cause
disturbance behaviors.

Turbidity from construction may negatively impact
bull trout and MCR steelhead.

Operation: The BTE would improve habitat for bull
trout. There would be no other operational impacts
on threatened and endangered species.

Same as Alternative 2A,
except vegetation loss
and noise impacts would
be less.

Same as Alternative 2A, except vegetation
loss and noise impacts would be less than
Alternatives 2A and 2B.

Same as Alternative 2A,
except vegetation loss
and noise impacts would
be less than Alternatives
2A, 2B, and 3A.

Same as Alternative 2A and 3A.
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Visual Quality

There would be no changes
to visual quality.

Construction: There would be no significant impacts
from construction.

Operation: Kachess Reservoir drawdowns during
drought years would have significant impacts due to
changes in overall landscape character and
desirability from a recreation perspective. The
drawdown would potentially conflict with scenic
integrity and visual quality objectives. The east
shore pumping plant would have a significant impact
because it would substantially contrast with and
interrupt the visual character and integrity of the
landscape.

Construction: There
would be no impacts from
construction.

Operation: Kachess
Reservoir drawdowns
during drought years
would have significant
impacts due to changes
in overall landscape
character and desirability
for recreation. The
drawdown would
potentially conflict with
scenic integrity and visual
quality objectives. New
facilities would not
contrast with or interrupt
the visual character and
integrity of the landscape.

Construction: There would be no significant
impacts from construction.

Operation: New facilities would not contrast
with or interrupt the visual character and
integrity of the landscape.

Same as Alternative 3A.

Same as Alternative 2A, 2B, 3A, or 3B depending
on which combination of KDRPP and KKC is
chosen.

Air Quality

Impacts to air quality would
not increase over existing
conditions.

Construction: Construction would result in increased
emissions and fugitive dust throughout construction,
but would not be significant.

Operation: Emissions and fugitive dust would not
have a significant impact on sensitive receptors.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternatives 2A and 3A.

Climate Change

There would be no
significant production of
GHGs.

Climate change could
adversely impact operation
of the reservoirs because of
changes in runoff timing and
volume.

Construction: There would be no significant
production of GHGs.

Operation:
There would be no significant production of GHGs.

Climate change predictions indicate that Reclamation
would need to increase operation of KDRPP. This is
not considered a significant impact because KDRPP

would still contribute to increasing water supply.

The effects of climate change would decrease winter,
spring, and fall attainment of instream flow targets.
Summer attainment of instream flow targets in the
Keechelus Reach of the Yakima River would be
improved by the effects of climate change. These
impacts are not considered significant.

Climate change effects could offset some of the
potential benefits of the BTE, but also increase the
need for the BTE.

Same as Alternative 2A.

Construction: There would be no significant
production of GHGs.

Operation: Same as Alternative 2A, except
summer attainment of instream flow targets
would be unchanged.

Same as Alternative 3A.

Same as Alternatives 2A and 3A.
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Noise

There would be no increase
in noise over existing

Construction: Construction would result in increased
noise throughout the construction period. Impacts

Same as Alternative 2A.

Construction: Construction would result in
increased noise throughout the construction

Same as Alternative 2A.

Same as Alternatives 2A and 3A.

conditions. are not considered significant because noise would period. Noise levels could potentially exceed
remain below Class A noise levels at existing noise maximum permissible levels, but noise would
sensitive receptors. be intermittent and well below the pain
S . threshold levels that affect human health.
Ground-borne vibration could be an occasional
nuisance during construction hours, but would not be Ground-borne vibration could be an
significant. occasional nuisance during construction
Operation: There would be no noise impacts from hours, butimpacts would not be significant.
operation. Operation: No noise impacts are anticipated.
Recreation

Similar to existing conditions.

Continued increased
demand, boat launches
would remain inaccessible at
certain times of the year and
climate change may
negatively affect
opportunities. Construction
of 1-90 Phase 2A would
temporarily impact
recreation.

Construction: Construction would impact usability
and quality of recreation at adjacent undeveloped
recreation sites, but the impacts would be minor as
the majority of the reservoir shore would remain
available.

Construction for the BTE would impact recreation at
the Gold Creek Pond Picnic Area and John Wayne
Pioneer Trail.

Operation: Impacts from reservoir drawdown would
be significant because the boat launch at Kachess
Campground would be inaccessible more often than
with Alternative 1.

Loss of fishing opportunities would also be significant
due to loss of boating access and impacts on fish
species.

The drawdown of Kachess and Keechelus reservoirs
would significantly impact usability and quality of
recreation during drought years and as the reservoir
refills because of the extent and slope of the exposed
reservoir bed.

Recreational use would be restored following
construction of the BTE actions, but the character of
recreation at these sites would change.

Same as Alternative 2A.

Construction: Construction could disrupt
quality of recreation, but the impact would
not be significant.

Operation: There would be no significant
impact.

Recreational use would be restored following
construction of the BTE, but the character of
recreation at these sites would change.

Same as Alternative 3A.

Same as Alternative 2A and 3A.
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Land and Shoreline Use

Current trends would
continue and there would be
an increased potential for the
prorationing of irrigation
water due to climate change.
Long-term negative changes
in land use could potentially
result from these indirect
impacts on water reliability.

Construction: There would be temporary disruption
of land use.

Operation: Some property easements or acquisitions
would be necessary for the pumping plant site and
possibly for the transmission line, and the BTE.

Improved reliability of proratable water supply would
be provided.

Construction: sgme as
Alternative 2A.

Operation: Some
property easements or
acquisitions may be
necessary for the
transmission line and the
BTE.

There would be improved
reliability of proratable
water supply.

Construction: ggme as Alternative 2A.

Operation: Some property easements or
acquisitions may be required for KKC
facilities and the BTE.

Same as Alternative 3A.

Same as Alternatives 2A and 3A.

Utilities

There would be no impacts
to utilities.

Construction: Interruption of services is not
anticipated.

Operation: There would be no impacts to electricity,
wastewater, or telecommunications.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Transportation

Similar to existing conditions,
except construction traffic on
[-90 and there would be
long-term beneficial effects
resulting from the 1-90 Phase
2A project.

Construction: Construction would result in a more-
than-moderate increase in vehicle traffic time and is
considered significant.

The increase would not affect the ability of
emergency personnel to respond to an incident or
interrupt school bus routes, because the delays
would be intermittent and of short-term duration.

No road closures are planned.

No changes are anticipated to existing access for
pedestrians, snowmobiles, or bicycles along local
roadways. There is no anticipated impact to existing
parking areas.

Safety risks and deterioration of roads are not
considered significant.

Operation: Impacts would not be significant because
there would be minimal increases in traffic delays; no
interruption to other means of transportation; no
interruption to emergency vehicle response time; no
parking impacts; and no deterioration of roads.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Cultural Resources

Similar to existing conditions.

Construction: Construction at Kachess Reservoir
could damage or alter the identified NRHP-eligible
site and potential additional sites that have not yet
been identified.

The Cold Creek passage improvements would
permanently change the John Wayne Pioneer Trall,
but trail use would continue.

Operation: The additional 80-foot drawdown of
Kachess Reservoir would expose large portions of
shoreline, potentially exposing cultural resources to
degradation, looting, or vandalism.

Same as Alternative 2A.

Construction: Construction at Keechelus
Reservoir could damage or alter the
identified NRHP-eligible site and potential
additional sites that have not yet been
identified.

The Cold Creek improvements would change
the John Wayne Pioneer Trail, but trail use
would continue.

Operation: The additional 15-foot drawdown
of Keechelus Reservoir would expose large
portions of shoreline, potentially exposing
cultural resources to degradation, looting, or
vandalism.

Same as Alternative 3A.

Same as Alternative 2A and 3A.

Indian Sacred Sites

There would be no impacts.

To date, Reclamation has identified no Indian sacred
sites in the study area. No impacts are anticipated.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Indian Trust Assets

There would be no impacts.

To date, Reclamation has identified no Indian trust
assets in the study area. No impacts are anticipated.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A

Socioeconomics

No impacts are anticipated
and existing trends would
continue.

Construction: Direct impacts on income and
employment would be generally positive, but not
significant.

Workers may displace customary recreational visitors
during summer, but would offset lost recreation
related business.

Operation:

As a result of improved water supply, agricultural
output during drought years would be significantly
higher.

Same as Alternative 2A.

Construction: Impacts would be the same as
Alternative 2A, but to a lesser degree.

Operation: Direct impacts on income,
employment, lodging, would be generally
positive, but not significant. There would be
no impact on agricultural output.

Same as Alternative 3A.

Construction: Impacts would be the same as
Alternative 2A, but to a greater degree.

Operation: Direct impacts on income, employment,
lodging, would be generally positive, but not
significant.

As a result of improved water supply, agricultural
output during drought years would be significantly
higher relative to Alternative 1 and more than
KDRPP alone.

Environmental Justice

No impacts are anticipated.

Construction: No significant impacts.

Operation: No disproportionate impacts to minority
or low-income populations.

Impacts to fish species in Kachess Reservoir could
cause a significant impact to subsistence living.

Same as Alternative 2A.

Construction: No significant impacts.

Operation: No disproportionate impacts to
minority or low-income populations.

Same as Alternative 3A.

Same as Alternatives 2A and 3A.
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No Action Alternative Alternative 2A Alternative 2B Alternative 3A Alternative 3B Alternative 4
Environmental Health and Safety
There would be no increase | Construction: There would be no impacts from Same as Alternative 2A. Construction: There would be no impacts Same as Alternative 3A. | Same as Alternatives 2A and 3A.
in environmental health and hazardous sites or construction traffic. from hazardous sites or construction traffic.
i?;\edti);i(r)iﬁlf over existing Operation: Full drawdown would expose areas with Operation: No impacts are anticipated.

steep slopes around Kachess Reservoir which would
increase the risk from falling.
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Cumulative Impacts

Cumulative impacts are the effects that may result from the incremental impact of an
action when added to other past, present, and reasonably foreseeable future actions (40
CFR 1508.7). “Cumulative impacts can result from individually minor but collectively
significant actions taking place over a period of time” (40 CFR 1508.7). Section 4.25 of
this DEIS evaluates cumulative impacts. The various environmental element sections in
Chapters 3 and 4 of the DEIS also examine many of the cumulative impacts. Those
analyses discuss the effects of past processes and trends that have cumulatively
influenced or led to the resource conditions that exist today.

In addition, Reclamation considers two projects to be a reasonably foreseeable future
projects—the Cle Elum Pool Raise Project and ongoing construction on Interstate-90 (1-
90). The Cle Elum Pool Raise Project would provide benefits to fish and streamflow
conditions that would be beneficial at a basin-wide level when implemented with other
proposed projects. The Cle Elum Pool Raise Project could also cumulatively contribute
to regional trends toward reduced habitat, impacts to historic and cultural resources, and
construction impacts in the region. Construction traffic for all projects would travel on
1-90. Dust, noise, and overall traffic would be additive, although these impacts would be
limited to the period of construction. While the impacts on traffic of the individual
projects would not be significant, the impacts, combined with the ongoing construction
on the 1-90 Snoqualmie Pass East Project, would cause additive impacts. These
cumulative impacts would create a nuisance for people traveling on 1-90 as well as
residents and recreationists in the Proposed Action areas and on the 1-90 corridor.

Environmental Commitments

Environmental commitments are measures or practices adopted by a project proponent to
reduce or avoid adverse effects that could result from project operations. Chapter 4
describes specific mitigation measures for project impacts on each resource. The
following list summarizes major environmental commitments for the KDRPP and KKC
proposals. Reclamation and Ecology share the responsibility to ensure obligations to
protect natural resources are fulfilled.

o Obtain all applicable Federal, State and local permits.

« Prior to construction, conduct site-specific geotechnical studies to identify
subsurface issues, unstable slopes, and other local factors that could contribute to
slope instability and increase erosion potential.

« Conduct continued monitoring of site conditions and erosion potential.
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Develop a surface water quality monitoring program in cooperation with Ecology
to monitor changes in water quality associated with the project.

Monitor wells near Kachess Reservoir to determine if the additional reservoir
drawdown lowers groundwater levels. Develop appropriate mitigation strategies
if water levels are impacted.

Enter into a Memorandum of Understanding (MOU) (Appendix A) with Ecology, the
Yakama Nation, Service, and WDFW. The MOU provides a framework in which to
coordinate and facilitate cooperation among the parties to develop and implement
improvements to bull trout habitat within the Yakima River basin as described in the
Bull Trout Enhancement Report in Appendix C and consistent with environmental
commitments in this section.

Support a study to examine reservoir productivity and food web impacts from
future use of Kachess Reservoir inactive storage.

Provide bull trout passage between Box Canyon Creek and Kachess Reservoir
and between the Little Kachess and Kachess basins to offset impacts of additional
draw down at Kachess Reservoir. Conduct general passage improvement
activities within Kachess and Keechelus reservaoirs.

Prior to construction, conduct wetland surveys using current wetland delineation
methodology. Design projects to avoid wetland impacts. If wetland impacts
occur, comply with mitigation measures established in permit conditions to ensure
no net loss.

Prior to construction, coordinate with USFS to determine the presence of any
Sensitive or Survey and Manage species and take steps to minimize impacts to
those species.

Monitor for infestations of invasive plant species associated with project ground
disturbances and periods of prolonged drawdown of the reservoirs and implement
suppression strategies to control invasive plant populations.

If feasible, extend boat ramps at Kachess Reservoir when the reservoir is drawn
down during drought years.

Implement a public communication strategy to prepare recreation users for the
significant impacts on recreation at Kachess Reservoir.

Implement a construction traffic management plan with specific traffic
management measures and procedures for construction contractors.

Prior to construction, conduct cultural resource studies of all areas that would be
disturbed by construction.

In consultation with DAHP and affected Indian Tribes, develop a treatment plan
for all cultural resources directly impacted by the project.
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o Develop a Cultural Resource Management Plan to address ongoing and future
operational and land management implications of the proposed project.

« Prior to construction, survey utilities in construction areas and take appropriate
measures to minimize conflicts with any identified utilities.

« Install signage and post notices to ensure that the general public understands
potential safety issues associated with steep slopes along the reservoir.

Reclamation would implement current BMPs when appropriate, to enhance resource
protection and avoid additional potential affects to surface and groundwater quality, earth
resources, fish, wildlife, and their habitats.

« Haul oils or chemicals to an approved site for disposal and use vegetable-based
lubricants in machinery when working in or near water to prevent petroleum
products from entering surface or groundwater.

e Develop and implement a Stormwater Pollution Prevention Plan (SWPPP) per
Ecology’s rules and regulations. The plan would include erosion control
methods, stockpiling, site containment, shoreline protection methods, equipment
storage, fueling, maintenance, washing, and methods to secure a construction site
under circumstances of an unexpected high water or rain event.

« Equip all construction equipment with environmental spill Kits to contain
petroleum products in the event of a leak.

« Require all contractors to have a Spill Prevention Plan and a Toxics Containment
and Storage Plan.

o Develop and implement a spill plan to implement containment of construction
materials such as treated woods, contaminated soils, concrete, concrete leachate,
grout, and other substances that may be deleterious or toxic to fish and other
aquatic organisms.

« Develop a plan for safe handling and storage of potentially toxic construction
materials, fuels, and solvents for staging sites in close proximity to receiving
waters and riparian areas.

o Place stockpiles of earthen materials to minimize runoff into nearby receiving
waters.

« Require all contractors to inventory noxious weed populations by marking with
temporary fencing to avoid spreading weeds to other areas in accordance with
Federal, State and local weed control requirements.

« Continue with ongoing weed control efforts on disturbed lands following
construction and revegetation in accordance with Federal, State and local
requirements.
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Public Involvement

Reclamation and Ecology initiated the public scoping process for this DEIS in October
2013. Reclamation and Ecology held two public scoping meetings in Yakima,
Washington on November 20, 2013 and two scoping meetings in Cle Elum, Washington
on November 21, 2013. At the meetings, Reclamation described the Proposed Action
and gave attendees the opportunity to comment on the project, the scope of the EIS, the
EIS process, and resources evaluated in the EIS.

The scoping period began October 30, 2013, and concluded December 16, 2013. During
this period 39 comment documents and telephone calls were received. The comments
covered a wide range of environmental effects. One of the major concerns was the effect
of the additional drawdown of Kachess Reservoir and its ability to refill following the
drawdown. Comments expressed concerns about the effects of the drawdown on fish,
recreation access, groundwater wells, aesthetics, and property values. Concerns about the
KKC proposal related to whether the project could benefit flows and fish in the upper
Yakima River and the impacts on aquatic species from the transfer of water from one
reservoir to another. Other concerns included impacts of a tunnel on groundwater flow
and transportation corridors, coordination of the project with other projects in the area
such as the 1-90 Snoqualmie East Project, and construction impacts.

Reclamation and Ecology prepared a Scoping Summary Report that summarizes the
comments received (Reclamation and Ecology, 2014i). Reclamation will provide the
report to readers upon request, or a reader can access the report from the Yakima River
Basin Water Enhancement Project (YRBWEP) 2011 Integrated Plan website:
http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html.

Consultation and Coordination

Reclamation will consult with the U.S. Fish and Wildlife Service (Service) and NMFS
under the Endangered Species Act (ESA) and has begun initial conversations about the
consultation. Reclamation has completed consultation with the Service under the Fish
and Wildlife Coordination Act. Reclamation has initiated consultation with the
Washington Department of Archaeology and Historic Preservation under Section 106 of
the National Historic Preservation Act. Government-to-Government consultation with
the Confederated Tribes of the Yakama Nation, the Confederated Tribes of the Umatilla
Indian Reservation (CTUIR), and the Confederated Tribes of the Colville Reservation is
ongoing. Reclamation has contacted the Bureau of Indian Affairs (BIA) Yakima Office
and the BIA Colville Tribes Office regarding Indian Trust Assets or trust lands in the
project area.
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Reclamation and Ecology are committed to ongoing coordination with the Tribes and
resource agencies. Reclamation will complete ESA coordination with the Service and
NMFS. Reclamation will complete cultural resource surveys and will continue
coordination with the DAHP on impacts to cultural resources. Reclamation and Ecology
will continue to consult with the Yakama Nation, CTUIR, and Colville Confederated
Tribes.

What Comes Next?

Public Review of the DEIS

Reclamation and Ecology announced the release of this DEIS on their websites and in
local and regional newspapers. These announcements included the timeframe for public
review and dates, times, and locations of public meetings. The public will have 60 days
to review and provide comments on the DEIS.

Two public hearings will be held during the public review period, as described on the
Fact Sheet. Participants will be encouraged to provide comments through several
mechanisms, including written comment cards, letters, e-mails, and oral comments at the
meeting.

Reclamation and Ecology will give equal consideration to all comments received on the
DEIS, regardless of how submitted, and will post the comments on the KDRPP and KKC
websites at: http://www.usbr.gov/pn/programs/eis/kdrpp/index.html and
http://www.usbr.gov/pn/programs/eis/kkc/index.html.

Preparation of the Final EIS

Reclamation and Ecology will carefully consider all comments received on the DEIS and
will consider adjusting alternatives, supplementing or improving the analysis, or making
factual corrections in response to substantive comments. Reclamation and Ecology will
begin preparing the Final EIS in spring 2015.

Record of Decision

Reclamation will conclude the NEPA process by issuing a Record of Decision no sooner
than 30 days after the FEIS is completed. The Record of Decision will identify
Reclamation’s decision on the Proposed Action, and will describe the basis for that
decision.
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Chapter 1 Introduction and Background

1.1 Introduction

The U.S. Department of the Interior Bureau of Reclamation and the Washington State
Department of Ecology have prepared this Draft Environmental Impact Statement (DEIS) to
evaluate the potential environmental effects of implementing two similar and closely related
projects in the Yakima River basin in central Washington State:

o Kachess Drought Relief Pumping Plant (KDRPP)

o Keechelus Reservoir-to-Kachess Reservoir Conveyance (KKC)

Reclamation and Ecology are proposing these two projects as well as enhancements to
improve the abundance and resiliency of bull trout populations in the basin as part of
implementation of the Yakima River Basin Integrated Water Resource Management Plan
(Integrated Plan) (Reclamation and Ecology, 2011h). The Integrated Plan is a
comprehensive program of solutions developed to restore ecological functions in the Yakima
River system and to provide more reliable and sustainable water resources for the health of
the riverine environment and for agricultural, municipal, and domestic needs.

As joint lead agencies, Reclamation and Ecology have prepared this DEIS to meet
requirements of both the National Environmental Policy Act (NEPA) and State
Environmental Policy Act (SEPA). The Yakama Nation, U.S. Fish and Wildlife Service
(Service), U.S. Forest Service (USFS), and Bonneville Power Administrative (BPA) are
cooperating agencies in preparation of the DEIS in accordance with 40 CFR Section 1508.5.
Under NEPA, a cooperating agency is any Federal agency, other than the lead agency, that
has jurisdiction by law or special expertise with respect to any environmental impact
involved in an action requiring an environmental impact statement. In addition, a State or
local agency of similar qualifications or an Indian Tribe may by agreement with the lead
agency become a cooperating agency.
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1.2 Background

Reclamation’s mission is to manage, develop, and protect water and related resources in an
environmentally and economically sound manner in the interest of the American public.
Ecology’s mission is to protect, preserve and enhance the State of Washington’s environment
for current and future generations. Consistent with its mission, Ecology has been directed by
the State legislature to implement actions that provide concurrent benefits for instream and
out-of stream uses for the Yakima River basin.

In June 2009, Ecology and Reclamation brought representatives from the Yakama Nation,
irrigation districts, environmental organizations, and Federal, State, county, and city
governments together to form the Yakima River Basin Water Enhancement Project
(YRBWEP) Workgroup to help develop a solution to the basin’s water problems. Over the
next 18 months, the group developed the Yakima River Basin Integrated Water Resource
Management Plan (Integrated Plan) (Reclamation and Ecology, 2011h)*. The Plan includes
the following seven elements:

e Reservoir Fish Passage

o Structural and Operational Changes

e Surface Water Storage

e Groundwater Storage

« Habitat/Watershed Protection and Enhancement

« Enhanced Water Conservation

e Market Reallocation
Reclamation and Ecology prepared the program-level Yakima River Basin Integrated Water
Resource Management Plan Programmatic EIS (Integrated Plan PEIS) to determine the
effects of implementing the Integrated Plan (Reclamation and Ecology, 2012)°. The
Integrated Plan PEIS supports the conclusion that the current water resources infrastructure,
programs, and policies in the Yakima River basin are not capable of consistently meeting the

demands for fish and wildlife, irrigation, and municipal water supply (Reclamation and
Ecology, 2012).

The Selected Alternative identified in Reclamation’s Integrated Plan PEIS Record of
Decision (Integrated Plan ROD) includes seven elements, each containing distinct actions,

! The following websites contain information about implementation of the Integrated Plan:
e http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html
e  http://www.ecy.wa.gov/programs/wr/cwp/YBIP.html.

2 Available online at http://www.usbr.gov/pn/programs/yrbwep/reports/FPE1S/fpeis.pdf
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that collectively provide a comprehensive approach to water management in the Yakima
River basin and meet the need to restore ecological functions and provide more reliable and
sustainable water resources for the health of the riverine environment and for agricultural,
municipal, and domestic needs (Reclamation, 2013). The KDRPP and KKC, along with
enhancements for bull trout populations in the basin, are identified in the Integrated Plan
ROD as necessary components of the Integrated Plan that contribute to achieving the Plan’s
overall goals.

1.3 Proposed Action

Reclamation’s Proposed Action is to construct, operate, and maintain one or both of two
closely related water resource projects in the upper Yakima River basin pending
congressional authorization. Reclamation and Ecology are considering how these two parts
of the Proposed Action, alone or in combination, contribute to restoring ecological functions
and providing more reliable and sustainable water resources for the health of the riverine
environment and for agricultural, municipal, and domestic needs. The two projects are so
closely related in overlapping geography, concurrent timing, interrelated operations,
cumulative impacts, and interdependence through the Integrated Plan ROD to be considered
interconnected parts of a single course of action that should be evaluated in a single EIS (40
CFR 1502.4 and 40 CFR 1508.25). These relationships are detailed in Section 1.5 and
Chapter 2 of this DEIS. The two projects being considered under the Proposed Action are
described briefly below as:

o Kachess Reservoir Drought Relief Pumping Plant (KDRPP). Deliver up to an
additional 200,000 acre-feet of water from Kachess Reservoir during drought years
by installing a new deeper outlet works and pumping system to access existing stored
water that cannot currently be accessed. Implement an integrated package of aquatic
habitat enhancements and assessments focused on improving the abundance and
resiliency of bull trout populations in the Yakima River basin.

o Keechelus Reservoir-to-Kachess Reservoir Conveyance (KKC). Augment flows into
Kachess Reservoir and reduce flows in the Yakima River downstream from
Keechelus Reservoir to Lake Easton® by transferring water from Keechelus Reservoir
to Kachess Reservoir via a new tunnel. Implement an integrated package of aquatic
habitat enhancements and assessments focused on improving the abundance and
resiliency of bull trout populations in the Yakima River basin.

® Lake Easton is a reservoir on the Yakima River created by the Easton Diversion Dam, which supplies the
Kittitas Reclamation District. The Yakima River flows into Lake Easton from the southwest and the Kachess
River from the northwest.
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1.4 Purpose and Needs for the Proposed Action

The purpose of the Proposed Action is to fulfill elements of the Integrated Plan ROD signed
by Reclamation on July 9, 2013 to help restore ecological functions and provide more
reliable and sustainable water resources for the health of the riverine environment and for
agricultural, municipal, and domestic needs. The two projects being considered under the
Proposed Action respond to specific conditions in the Yakima River basin that adversely
affect and are affected by Reclamation’s facilities and operations. Those conditions are
identified here as the need associated with each of the two projects.

Needs related to KDRPP:

« Demand for irrigation water by existing users in the Yakima River basin exceeds
supply in drought years, which can lead to substantial prorationing of water deliveries
and economic losses to farmers®”.

e The productivity and function of aquatic habitat conditions for bull trout in tributaries
above Keechelus and Kachess reservoirs, as well as throughout the Yakima River
basin, is not of consistent quality, and in areas is substantially degraded. In addition,
passage within these tributaries is in some cases impaired or blocked.

Needs related to KKC:

« Runoff from the Keechelus watershed in a typical year is greater than can be
contained in the reservoir for release when most needed for instream, agricultural,
municipal, and domestic uses.

o Current operations at Keechelus Dam result in high flows in the upper Yakima River
during the irrigation season that impair rearing habitat for steelhead and spring
Chinook upstream of Lake Easton.

e The productivity and function of aquatic habitat conditions for bull trout in tributaries
above Keechelus and Kachess reservoirs, as well as throughout the Yakima River
basin, is not of consistent quality, and in areas is substantially degraded. In addition,
passage within these tributaries is in some cases impaired or blocked.

The objectives of each of the two projects are identified below followed by a discussion of
the conditions that give rise to the identified needs and objectives.

* Concerns regarding economic loss are discussed in the Integrated Plan FEIS in Section 1.3, Purpose and Need
for the Action, on pages 1-5 and 1-6.
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The objectives of KDRPP are to:

o Access stored water in Kachess Reservoir that is currently unavailable in order to
improve water supply during periods of drought, with a goal of approaching not less
than 70 percent of proratable water rights whenever feasible®.

o Implement the Bull Trout Enhancement (BTE) package of aquatic habitat
enhancements, and accomplish assessments of current conditions and limiting factors
for bull trout populations in the Yakima River basin to improve the effectiveness of
future enhancement actions.

A substantial portion of the water stored in Kachess Reservoir is below the existing reservoir
outlet. Thus, this stored water is not accessible under existing conditions due to the physical
configuration of the dam. If made accessible, this water could be utilized to increase water
supply during periods of drought and provide greater flexibility to deliver water to meet
Reclamation’s contractual obligations.

Regarding bull trout, the Service listed the Columbia River Basin Distinct Population
Segment (DPS) of bull trout as threatened under the Endangered Species Act (ESA) in June
1998. The Service identified 12 subpopulations of bull trout in the Yakima River basin and
designated critical habitat in a number of reaches of the Yakima River and tributaries
(Reclamation and Ecology, 2014b). As an outcome of the Integrated Plan, consensus has
emerged among the Yakama Nation and resource agencies with jurisdictions around an
integrated package of aquatic habitat enhancements and assessments focused on improving
the abundance and resiliency of bull trout populations in the Yakima River basin. The
package of enhancements and assessments is referred to as Bull Trout Enhancement (BTE).
The existing conditions in the basin that contributed to the listing of bull trout and the
uncertainties of climate change have created an imperative for implementing affirmative
steps as identified in the BTE. These conditions related to bull trout and the BTE are the
same for KDRPP and KKC.

The objectives of KKC are to:

o Capture excess runoff from the Keechelus watershed

o Improve capabilities for refilling Kachess Reservoir during and following dry and
drought years

e Reduce high flows from Keechelus Dam in the upper Yakima River during irrigation
season to improve rearing habitat for steelhead and spring Chinook upstream of Lake
Easton

® The basis for this threshold for prorationing is discussed in the Integrated Plan FEIS in Section 1.3, Purpose
and Need for the Action, on pages 1-5 and 1-6.
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« Implement the BTE package of aquatic habitat enhancements, and accomplish
assessments of current conditions and limiting factors for bull trout populations in the
Yakima River basin to improve the effectiveness of future enhancement actions.

The storage capacity of Kachess Reservoir is greater than the runoff in the Kachess
watershed. Because of this, Kachess Reservoir does not refill in some years, especially after
droughts, creating a need for additional inflow to the reservoir. On the other hand, total
available runoff in the Keechelus watershed is greater than the storage capacity of Keechelus
Reservoir. Consequently, this water is released down-river during the spring runoff period
and is not utilized for total water supply available (TWSA) or targeted for fish benefits.

TWSA is defined as:

That amount of water available in any year from natural flow of the Yakima River,
and its tributaries, from storage in the various Government reservoirs on the Yakima
River watershed and from other sources, to supply the contract obligations of the
United States to the Yakima River and its tributaries (Civil Action No. 21 (1945
Consent Decree) Article 4, 1st Para.).

During the irrigation season, releases of stored water from Keechelus Reservoir create
undesirably high flows in the Keechelus reach of the Yakima River that affect rearing habitat
for steelhead and spring Chinook. As part of Reclamation’s operation of the Yakima Project,
these releases are necessary to meet contractual obligations to various water users. An
alternative means to convey water stored in Keechelus Reservoir to points of diversion
farther down the system would enable Reclamation to reduce high flows in the Yakima River
and improve fish habitat while meeting contractual obligations.

Reclamation’s Federal actions would be to construct, operate, and maintain one of the
alternatives evaluated in this EIS. These Federal actions that require review under NEPA,
and are the focus of this EIS. Reclamation’s decisions that will rely upon the analysis
presented in this EIS and supporting documents are:

o Determination that the feasibility of alternatives to provide additional water for
irrigation needs and improve habitat below Keechelus Dam and evaluation of those
alternatives under NEPA is complete.

o Determination that Reclamation will or will not pursue a recommendation for
congressional action to authorize or fund the implementation of an alternative or
combination of alternatives.

o If Reclamation decides to pursue a recommendation for congressional action for
authorization or funding, which alternative or combination of alternatives will be
recommended.
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Ecology’s State actions will be to participate financially, issue permits as required, and issue
water rights as necessary for one of the alternatives evaluated in this EIS. These State
actions require review under SEPA in this EIS.

1.5 Kachess and Keechelus Reservoirs Setting and History

151 Location and Setting

Keechelus and Kachess Reservoirs are located in the upper Yakima River basin (Figure 1-1).
Keechelus Reservoir is located 10 miles northwest of the town of Easton, Washington. At
river mile (RM) 214.5, it is farther upstream than any other reservoir in the Yakima River
system. Keechelus Reservoir was constructed over a natural lake and is impounded by
Keechelus Dam, which was completed in 1917. Keechelus Dam is an earthfill structure,
128 feet high, and 6,650 feet wide at the crest. Keechelus Reservoir drains an area of

54.3 square miles and has an active capacity (accessible storage) of 157,800 acre-feet
(Reclamation, 2002). The Yakima River flows out of the outlet works of the dam.

Kachess Reservoir is located about 2 miles northwest of the town of Easton. It releases water
into the Kachess River, which flows into the Easton Reservoir. Like Keechelus Reservoir,
Kachess Reservoir was constructed over a natural lake. Its historical glacial lake was
separated into two basins—the upper Little Kachess Lake and the lower Big Kachess Lake.
Kachess Reservoir’s earthfill dam, completed in 1912, is 115 feet high and 1,400 feet wide at
the crest. Kachess Reservoir drains an area of 63 square miles and has an active storage
capacity of 239,000 acre-feet (Reclamation, 2002).
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1.5.2 Yakima Project

Reclamation operates the Kachess and Keechelus reservoirs as part of the Yakima Project.
Congress authorized the Yakima Project under the Reclamation Act of June 17, 1902
directing Reclamation to develop irrigation facilities in the Yakima River basin. The Yakima
Project includes five major storage reservoirs—Keechelus, Kachess, Cle Elum, Bumping
Lake, and Rimrock (Figure 1-1). These reservoirs store and release water to meet irrigation
demands, flood control needs, and instream flow requirements. Reclamation operates the
reservoirs as a pooled system with no reservoir or storage space designated for a specific
irrigation district.

A complex group of Federal and State statutes and regulations, as well as court decisions and
orders, regulate water management in the Yakima River basin. Additionally, Reclamation
operates the Yakima Project according to the United States” Yakama Treaty obligations,
delivering the Yakama Nation's trust "time immemorial” water right according to court
orders. Sections 1.6.3 and 1.6.4 of the Integrated Plan PEIS (Reclamation and Ecology,
2012) describe regulations and legal decisions related to water management in the basin.

Water entitlements® in the Yakima River basin, including irrigation and municipal
entitlements, are based on two classes of water rights—nonproratable and proratable.
Nonproratable entities are considered “senior” and generally hold rights for water users who
were irrigating prior to authorization of the Yakima Project reservoirs. Water users with
nonproratable water rights are served first. Proratable entitlements share equal priority.

Prorationing refers to the process of equally reducing the amount of water delivered to
proratable water right users in deficit years based on the court doctrine of TWSA. TWSA is
estimated annually based on forecasted runoff, forecasted return flows, and storage contents.

In 1981, the Reclamation Yakima Field Office Manager established the System Operations
Advisory Group (SOAC) to advise the Yakima Project Field Manager regarding flow-related
impacts on fish. SOAC is an advisory board to Reclamation, consisting of fishery biologists
representing the Yakama Nation, the Service, Washington Department of Fish and Wildlife
(WDFW), and irrigation entities represented by the Yakima Basin Joint Board. The SOAC
provides information, advice, and assistance to Reclamation on fish-related issues associated
with the operations of the Yakima Project.

1.5.3 History of KDRPP, KKC and BTE

The KDRPP was proposed as the Kachess Reservoir Inactive Storage Project in the
Integrated Plan. “Inactive” storage is water in the reservoir that is inaccessible because it is
below the elevation of the outlet works. The Integrated Plan proposal included conceptual

® Water entitlements in the Yakima River basin are derived from water rights, but are not the same as water
rights.
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design of two options: a gravity tunnel and a pump station (Reclamation and Ecology, 2012).
A 2013 technical memorandum compared the two options to determine if both should be
advanced for further design and analysis (Reclamation and Ecology, 2013b). Based on
results of that analysis, Reclamation and Ecology determined that the gravity tunnel option
was not feasible due to high cost and difficulty in engineering and not reasonable because it
could not adequately serve the proratable irrigation districts because its outlet on the Yakima
River was downstream from Kittitas Reclamation District’s (KRD) diversion; only the pump
station option should be carried forward for more detailed study. The project was then
renamed the Kachess Drought Relief Pumping Plant (KDRPP) to better reflect its purpose,
I.e., the pumping plant would be built specifically to reduce prorationing during drought
years. Section 2.10 provides additional information on reasons for eliminating the gravity
tunnel option from further consideration.

As described in Section 2.4.4.3 of the Integrated Plan PEIS, the KKC project was refined and
included as a component of the Integrated Plan because it would reduce flows in the upper
Yakima River, improving fish habitat conditions (Reclamation and Ecology, 2012). The
ability to move water from Keechelus Reservoir to Kachess Reservoir and augment refill of
Kachess Reservoir would also improve Reclamation’s flexibility to provide water for both
irrigation and fish needs. The concept for transferring water from Keechelus Reservoir to
Kachess Reservoir that Reclamation and Ecology evaluated in the Integrated Plan was a
5-mile-long, above-ground pipeline from Keechelus Dam to an outlet on the west shore of
Kachess Reservaoir.

The Integrated Plan PEIS identified substantial impacts associated with the KKC pipeline,
including the permanent removal of 40 to 50 acres of vegetation in the pipeline corridor and
permanent removal of sensitive wildlife habitat (Reclamation and Ecology, 2012). USFS
staff expressed concerns about these impacts as well as impacts on recreation access and
cultural resources.

In response to these concerns, Reclamation and Ecology evaluated alternative conveyance
routes that would result in fewer adverse resource impacts. A technical memorandum
evaluated three pipeline and three tunnel options (Reclamation and Ecology, 2013c). Based
on this analysis, Reclamation and Ecology decided to eliminate the pipeline options and carry
forward the tunnel conveyance alternatives proposed in this DEIS. Section 2.10 provides
additional information on reasons for eliminating the other conveyance options from further
consideration in this EIS. The tunnel concepts were further refined in a value planning study
(Reclamation and Ecology, 2014Kk).

The Service, WDFW, National Marine Fisheries Service (NMFS), USFS, Yakama Nation,
Reclamation, and Ecology developed the BTE to enhance resiliency of bull trout populations
in the Yakima River basin. Bull trout are currently listed as “threatened” under the ESA.
Reclamation and Ecology are also developing a Memorandum of Understanding (MOU) with
these agencies to commit to continued cooperation. Future implementation of the BTE is
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contingent on the decisions of Reclamation and Ecology following completion of the Final
EIS (FEIS).

1.6 Intended Use of this Environmental Impact Statement

The purpose of this EIS is to inform the public and decisionmakers of the Proposed Action,
reasonable alternatives, and their environmental impacts. This EIS identifies and evaluates
alternatives that meet the purpose and needs for the Proposed Action. It also evaluates the
effectiveness of the alternatives in achieving the identified project objectives, analyzes the
potential direct and indirect environmental effects, and identifies measures to reduce or avoid
potential effects of the action alternatives on the human environment. This EIS discloses
unavoidable, adverse environmental impacts; cumulative impacts; the relationship between
local short-term uses of the human environment and the maintenance and enhancement of
long-term productivity; and irreversible and irretrievable commitments of resources.

This DEIS is being circulated for review and comment to engage interested members of the
public, agencies, stakeholders, and Tribes. Reclamation and Ecology will consider
comments received during the public review period, and responses to comments will be
included in the FEIS. The agencies will conduct continued public outreach before
completion of the FEIS.

Reclamation will use the FEIS, in conjunction with other relevant material, when considering
alternatives to accomplish the Proposed Action. Reclamation will publish the FEIS and
document its decision in Reclamation’s Record of Decision. All cooperating agencies and
other Federal, State, and local agencies with authority over any aspect of the Proposed Action
are expected to use the information contained in the FEIS to meet some, if not all, of their
information needs, to make decisions, and to issue permits with respect to the Proposed
Action consistent with their authority. Some of the specific proposals identified within the
BTE may require additional project-level NEPA and SEPA evaluation prior to construction
and operation. Additional project-level evaluation may also be required as part of acquisition
of Federal and State aquatic and resource permits and approvals. Table 1-1 presents the roles
and responsibilities of Federal agencies that may use the FEIS to support their decision
making.
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Table 1-1. Federal Agency Roles and Responsibilities

Federal Agency Role and Responsibility

e NEPA lead agency

Reclamation . -
e Prepare EIS and Reclamation’s Record of Decision

e Regulate occupancy and use of National Forest lands under the

USFS (cooperating agency) National Forest Management Act and Northwest Forest Plan

e Complete Federal Endangered Species Act Biological Opinion

NMFS . . .
e Verify compliance with the Magnuson-Stevens Act

e Complete Federal Endangered Species Act consultation

Service
e Monitor compliance with the Fish and Wildlife Coordination Act

U.S. Army Corps of Engineers |e  Permit project under Section 404 of the Clean Water Act

U.S. Environmental Protection

Agency e Review EIS

1.7 Next Steps in Implementation

Additional congressional authorization and funding in addition to environmental permitting
are required before Reclamation and Ecology can implement the Proposed Action.
Reclamation is conducting feasibility studies for both KDRPP and KKC. Pending an
affirmative finding of feasibility by the Department of the Interior, both feasibility studies
and the FEIS may be advanced to the Office of Management and Budget for consideration.

Other steps required for implementation include:
o Reclamation’s Planning Report feasibility analysis, including benefit-cost analysis
and other environmental analyses
o Cultural resource surveys and other cultural and Tribal consultations
« Endangered Species Act compliance
o Federal and State consultation and permitting.
Reclamation and Ecology are currently seeking concurrence on an MOU with the Yakama

Nation, Service, NMFS, USFS, and WDFW guiding continued cooperation and proposed
implementation of the BTE. The Draft MOU is included in this EIS as Appendix A.
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1.8 National and State Environmental Policy Acts

1.8.1 NEPA and SEPA Requirements

The National Environmental Policy Act of 1969 (40 USC Section 4321 et seq.) requires that
a Federal agency analyze the impacts on the human environment associated with its proposed
Federal action. This DEIS discloses this analysis and resulting conclusions. The State
Environmental Policy Action (Chapter 43.21C Revised Code of Washington [RCW])
requires an EIS for all major actions taken by a State agency having a probable significant
adverse environmental impact.

Reclamation published a Notice of Intent to prepare an EIS in the Federal Register on
October 30, 2013, informing the public of the proposed environmental analysis and
identifying opportunities for involvement during EIS preparation. On November 4, 2013,
Ecology issued a SEPA Determination of Significance. The Notice of Intent and
Determination of Significance initiated the scoping process. The scoping process for the
DEIS provided an opportunity for the public, governmental agencies, and Tribes to identify
their concerns, potential impacts, relevant effects of past actions, and possible alternative
actions.

This DEIS presents Reclamation’s and Ecology’s analysis and disclosure of the potential
effects of the Proposed Action along with accompanying reasonable alternatives and
mitigation. Reclamation will publish a Notice of Availability in the Federal Register
announcing the availability of this DEIS for review and comment by the public, as well as
Tribes, other Federal and State agencies, decisionmakers, and local jurisdictions having
interest in the Proposed Action. The comment period for this DEIS is 60 days.

After the DEIS public comment period is completed, Reclamation and Ecology will consider
all comments, conduct further analysis if necessary, and prepare an FEIS that includes
modifications made in response to comments on the draft or as a result of additional
evaluation. Reclamation will publish a Notice of Availability in the Federal Register for the
FEIS. The NEPA process concludes when Reclamation completes a Record of Decision by
Reclamation. The Record of Decision explains the agency’s decision, describes the
alternatives considered (including the environmentally preferred alternative), and discusses
any commitments for mitigating potential environmental effects and monitoring those
commitments. Reclamation would not complete the Record of Decision sooner than 30 days
after the Environmental Protection Agency (EPA) Notice of Availability for receipt of the
FEIS is published in the Federal Register.

SEPA does not require preparation of a decision document, but does require that the lead
agency defer action on a project for 7 days after issuance of the FEIS.
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1.8.2 Tiering to the Integrated Plan PEIS

This DEIS is tiered to the Integrated Plan PEIS (Reclamation and Ecology, 2012).
According to NEPA, tiering of environmental analysis

...refers to the coverage of general matters in broader environmental impact
statements ... with subsequent narrow statements or environmental analyses ...,
incorporating by reference the general discussions and concentrating solely on the
issues specific to the statement subsequently prepared (40 CFR 1508.28)

SEPA regulations are similar, stating that agencies may conduct a “phased review” so that
the environmental analysis “focuses on issues that are ready for decision and exclude from
consideration issues already decided or not yet ready” (Washington Administrative Code
[WAC] 197-11-060).

Reclamation and Ecology originally evaluated KDRPP and KKC at a program-level in the
Integrated Plan PEIS (Reclamation and Ecology, 2012). KDRPP was evaluated as a project
action under the Surface Water Storage Element of the Integrated Plan, and KKC was
evaluated as a project action under the Structural and Operational Changes Element of the
Integrated Plan. The Integrated Plan PEIS evaluated the benefits of improving bull trout
habitat in the Yakima River basin under the Habitat/Watershed Protection and Enhancement
Element. The findings of the Integrated Plan PEIS regarding the conditions and
environmental effects of KDRPP, KKC and bull trout are still valid. The more site-specific
analysis in this DEIS is based on additional technical and environmental studies and project
design undertaken since issuance of the Integrated Plan ROD. The Integrated Plan PEIS is
available at: http://www.usbr.gov/pn/programs/yrbwep/2011integratedplan/index.html.

1.8.3 Incorporation by Reference

This DEIS incorporates by reference portions of the Integrated Plan PEIS relevant to the
KDRPP and KKC under the provisions of 40 CFR 1502.21 and 43 CFR 46.135. The
Integrated Plan PEIS evaluated the impacts of implementing the Integrated Plan, a
comprehensive approach to water resources and ecosystem restoration in the Yakima River
basin.

Chapter 1 of the Integrated Plan PEIS includes background information on the Integrated
Plan which provides additional information to support the information presented for KDRPP
and KKC in this DEIS. The specific sections described below from the Integrated Plan PEIS
are incorporated by reference.

o Section 1.1 describes how Reclamation and Ecology developed the Integrated Plan
and specific goals of the Integrated Plan to restore ecological functions in the Yakima
River system and to provide more reliable and sustainable water resources.
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Section 1.3 presents the Purpose and Need for the Integrated Plan. The section
describes specific problems in the Yakima River basin that the Integrated Plan is
intended to address, including depletion of anadromous and resident fish, the demand
for irrigation water exceeds supply in dry years, the need for a water supply of

70 percent of proratable water rights during a drought year to avoid economic loss,
and the potential impacts of climate change on water supply and fisheries health. The
section also describes the specific needs for water in the Yakima River basin.

Section 1.5 provides background information about the need to develop an integrated
approach to addressing water resource issues in the basin. The section provides
additional information about the fisheries and water supply problems in the basin as
well as information on the potential impacts of climate change that will affect both
fisheries and water supply.

Section 1.6 describes the location and setting of the Yakima River basin and the
history of the Yakima Project.

0 Subsection 1.6.4 includes a summary of the legal decisions that affect how water
is allocated in the Yakima basin. This information provides additional
information to support the descriptions in Sections 1.5 and 1.10 of this DEIS.

Section 1.7 summarizes the major studies Reclamation, Ecology, and other entities
have undertaken to evaluate water problems in the Yakima River basin and to
propose potential solutions to those problems.

0 Subsection 1.7.2 describes the YRBWEP legislation and projects.

Section 1.9 provides more detailed information on the actions that led to development
of the Integrated Plan.

0 Subsections 1.9.2 and 1.9.3 describe how Reclamation and Ecology worked
together to establish the YRBWEP Workgroup and developed the Integrated Plan.

Chapter 2 of the Integrated Plan PEIS presents the alternatives that were evaluated, the
process used to develop the alternatives and the alternatives that were eliminated from
detailed study. The specific sections described below are incorporated by reference.

Section 2.2 summarizes how the Integrated Plan was developed, including the
development of the seven elements of the Integrated Plan.

Section 2.3, No Action Alternative, describes the ongoing projects and programs to
improve water resources and fisheries in the Yakima River basin. The section also
describes the criteria that define the projects included in the No Action Alternative (p.
2-7). Those criteria are used to define the No Action Alternative project in this DEIS
(Section 2.3).
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e Section 2.4 provides details on the Integrated Plan including its seven elements and
projects proposed under those elements.

0 Subsection 2.4.4.3 describes the Keechelus-to-Kachess Pipeline as a project under
the structural and operational changes element. This DEIS updates the impact
analysis based on current tunnel designs and more detailed feasibility evaluations.

0 Subsection 2.4.5.2 describes the Kachess Reservoir Inactive Storage project that
has been developed into KDRPP which is evaluated in this DEIS.

1.8.4 SEPA Adoption of the Integrated Plan PEIS

Pursuant to provisions of the SEPA rules (WAC 197-11-630), Ecology has adopted the
Integrated Plan PEIS to meet a portion of its responsibilities under SEPA (see Notice of
Adoption in Appendix B).

1.9 Authorization

191 Federal Authorization

Under the Reclamation Act of June 17, 1902, the Secretary of the Interior authorized the
Tieton and Sunnyside Divisions of the Yakima Project on December 12, 1905, for the
purposes of storage, diversion, development of waters, and the construction of irrigation
works for the reclamation of arid lands. Reclamation constructed Kachess and Keechelus
reservoirs under this authority.

The Yakima River Basin Water Enhancement Project (YRBWEP) was authorized on
December 28, 1979 (93 Stat. 1241, Public Law 96-162, Feasibility Study—Yakima River
Basin Water Enhancement Project [YRBWEP]). This provides the authority for the on-going
feasibility studies in relation to this EIS. Section 1205 of the YRBWEP Act of 1994

(108 Stat. 4526 Public Law 103-434) authorized fish, wildlife, and recreation as additional
purposes of the Yakima Project. Section 1207 of the YRBWEP Act of 1994 provides
authority for enhancement programs in other Yakima River basin tributaries that would
include those proposed for habitat restoration and enhancement as part of the action
alternatives being considered in this EIS.

Additional congressional authorization and funding in addition to environmental permitting
are required before Reclamation and Ecology can implement the Proposed Action.
Reclamation is conducting feasibility studies for both KDRPP and KKC. Pending an
affirmative finding of feasibility by the Department of the Interior, both feasibility studies
and the FEIS may be advanced to the Office of Management and Budget for consideration.

1.9.2 Washington State Authorization

The Washington State Legislature authorized implementation of the Integrated Plan,
including the KDRPP and KKC projects in the 2013 Yakima Policy Bill (2SSB 5367). The
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bill establishes mechanisms for implementing work on the Integrated Plan. It authorizes
Ecology to implement the Integrated Plan and to develop solutions that provide concurrent
benefits for instream and out-of stream uses. The goals of this effort are to protect and
enhance fish and wildlife resources, improve water availability and reliability, establish more
efficient water markets, manage the variability of water supplies, and prepare for the
uncertainties of climate change through operational and structural changes. The bill includes
authorization for the Washington State Department of Natural Resources (DNR) to purchase
private land in the Teanaway River basin to establish the Teanaway Community Forest
(TCF) and instructions that DNR, in collaboration with WDFW, manage it for the following
purposes consistent with the Integrated Plan:

e Protect and enhance the water supply and protect the watershed

« Maintain working lands for forestry and grazing while protecting key watershed
functions and aquatic habitat

« Maintain and, where possible, expand recreational opportunities consistent with
watershed protection

e Conserve and restore vital habitat for fish

The DNR completed purchase of the property in October 2013. DNR and WDFW are
working with an Advisory Committee to develop a management plan for the TCF.

The TCF would benefit from implementing KDRPP. A specific provision of the bill related
to KDRPP and KKC projects is establishment of a “Water Supply Facility Permit and
Funding Milestone” (Milestone). To achieve the Milestone, permitting and funding are to be
completed by 2021 for one or more water supply facilities designed to provide at least
214,000 acre-feet of additional water supply. If the Milestone is not met, the bill authorizes
the Board of Natural Resources to transfer the TCF land to the common school trust and to
manage the land for the beneficiaries of the trust. The intent of the KDRPP proposal is to
provide 200,000 acre-feet toward the 214,000 acre-foot Milestone.

Additional authorization for the State of Washington to implement the Integrated Plan is
contained in the 2013 to 2015 Capital Budget (ESSB 5035, Section 3077). This section of
the Capital Budget appropriated $32 million in capital funds to move several Integrated Plan
projects and activities forward and approximately $99 million for the purchase of the TCF
land.

1.10 Water Rights and Contracts

1.10.1  Water Rights

Reclamation operates the Yakima Project according to Federal and State law, and court
orders and decisions as described in Section 1.5.2 of this DEIS and in Sections 1.6.3 and
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1.6.4 of the Integrated Plan PEIS. Reclamation will comply with State storage permitting
requirements regarding this Proposed Action. Additionally, existing water rights may need
to proceed through a State administrative process to change elements of the water right, such
as place of use or purpose of use, if necessary.

1.10.2 Water Contracts

Reclamation is conducting feasibility studies for KKC and KDRPP that include economic
and financial feasibility considerations pursuant to the Reclamation Project Act of 1939,
subsection 9(a). Information on feasibility studies will be provided in Feasibility Planning
Reports.

To protect the interests of the United States, general Reclamation law requires contracts for
the delivery and storage of project and nonproject water, for the use of Federal facilities, and
for the recovery of reimbursable project costs. Contracts are always required, unless a
superseding Federal authority dictates otherwise, and must be executed pursuant to
appropriate authority, whether found in general Reclamation law, project-specific legislation,
or other congressional authorization. This is true whether the water is to be delivered for
consumptive or nonconsumptive use.

Under all action alternatives, contract(s) will be required for the repayment of reimbursable
project costs based on the irrigator’s ability to pay. Contractors’ obligations to repay capital
project costs under contracts made pursuant to subsection 9(d) of the Reclamation Project
Act are generally based on their ability to pay.

Reclamation’s water-related contracts must protect the Federal investment and ensure that
repayment of the reimbursable capital cost is made in accordance with Reclamation law.
Subsections 9(c), (d), and (e) of the Reclamation Project Act of 1939 require repayment of all
reimbursable costs (Public Law 76-260; 43 U.S.C. § 485h[c], [d], and [e]). Subsection 9(f)
covers public participation requirements for contracting. The methods used in recovering
these costs vary.

1.11 Regulatory Compliance and Directions to Agencies

This section describes Federal laws, Secretarial orders, and Executive Orders (EOs) that may
apply to the Proposed Action. This listing is not an exhaustive list of potential all laws and
orders. Section 1.8 describes the NEPA process. Chapter 5 describes the status of
consultation and compliance with the regulations. The following list may not be
comprehensive. Additional regulations are included in applicable resource sections in
Chapter 3.
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1.11.1 Endangered Species Act

The Endangered Species Act (ESA) (Public Law 93-205, dated December 28, 1973) requires
all Federal agencies to ensure that their actions do not jeopardize the continued existence of
ESA-listed species, or destroy or adversely modify their critical habitat. As part of the ESA
Section 7 consultation process, an agency must request a list of species from the Service and
NMFS that identifies threatened and endangered species within or near the Federal action
area. The agency then must evaluate impacts on those species and designated critical habitat
through preparation of a Biological Assessment. If the action may impact any ESA-listed
species or designated critical habitat, the agency must consult with the Service or NMFS, or
both. Section 4.9 describes potential impacts on ESA-listed species.

1.11.2 Fish and Wildlife Coordination Act

The Fish and Wildlife Coordination Act (FWCA) (Public Law 96-366, dated

September 29, 1980) provides for equal consideration of wildlife conservation in
coordination with other features of water resource development programs. The FWCA
requires that any plans to impound, divert, control, or modify any stream or other body of
water must be coordinated with the Service and State wildlife agency (WDFW) through
consultation directed toward prevention of fish and wildlife losses and development or
enhancement of these resources. The Coordination Act Report (CAR) documents the results
of the consultation. Section(s) 4.6, 4.8, and 4.9 describe how the Proposed Action and
alternatives might affect resources addressed through FWCA. Section 5.5.2 describes
Reclamation’s FWCA consultation process.

1.11.3 National Historic Preservation Act

The National Historic Preservation Act (NHPA) (Public Law 89-665, dated

October 15, 1966), as amended, requires that Federal agencies consider the effects of their
projects on properties eligible for or listed on the National Register of Historic Places
(NRHP). Regulations in 36 CFR 800 describe the procedures that Federal agencies must
follow to comply with the NHPA. For any undertaking, Federal agencies must determine if
there are properties of NRHP quality in the project area, the effects of the project on those
properties, and the appropriate mitigation for adverse effects. In making these
determinations, Federal agencies are required to consult with the State Historic Preservation
Officer (SHPO), Native American Tribes with a traditional or culturally significant religious
interest in the study area, the interested public, and, in certain cases, the Advisory Council on
Historic Preservation. Section 4.18 describes potential impacts on listed and eligible
resources.

1.11.4  Native American Graves Protection and Repatriation Act

Native American Graves Protection and Repatriation Act (NAGPRA) (Public Law 101-601,
dated October 16, 1990) regulates Tribal consultation procedures in the event of discoveries
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of Native American graves and other NAGPRA “cultural items.” Under the Act, discovery
of graves or other NAGPRA cultural items requires the Federal agency to consult with Tribes
during project planning. NAGPRA details the procedures required for repatriation of human
skeletal remains and other cultural items with the Tribes. Section 5.4 describes Reclamation’s
consultation process with Tribal representatives.

1.11.5 Clean Water Act

The Clean Water Act (Public Law 92-500, dated October 18, 1972) regulates discharges of
pollutants into the water of the U.S. and establishes surface water quality standards. The
U.S. Army Corps of Engineers (Corps) regulates the discharge of dredge and fill material
into the waters of the United States, including wetlands, under Section 404 of the Act.

Permit review and issuance follows a process that encourages, in sequence, avoiding impacts,
minimizing impacts, and requiring mitigation for unavoidable impacts to the aquatic
environment. Issuance of a Section 404 authorization by the Corps triggers the need to
comply with the provisions of Section 401 of the act, which requires water quality
certification. Section 401 authorization is issued by the State. Sections 4.4 and 4.7 of this
DEIS describe the potential impacts to water quality and wetlands, respectively.

1.11.6 Executive Order 11990: Wetlands

Executive Order 11990, dated May 24, 1977, directs Federal agencies to take action to
minimize the destruction, loss, or degradation of wetlands and to preserve and enhance the
natural and beneficial value of wetlands in carrying out programs affecting land use.
Wetlands provide great natural productivity, hydrological utility, environmental diversity,
natural flood control, improved water quality, recharge of aquifers, flow stabilization of
streams and rivers, and habitat for fish and wildlife resources. Section 4.7 of this DEIS
describes potential impacts to wetlands.

1.11.7 Executive Order 13007: Indian Sacred Sites

Executive Order 13007, dated May 24, 1996, instructs Federal agencies to promote
accommodation of access to, and to protect the physical integrity of, American Indian sacred
sites. A “sacred site” is a specific, discrete, and narrowly delineated location on Federal
land. An Indian Tribe or an Indian individual determined to be an appropriately authoritative
representative of an Indian religion must identify a site as sacred by virtue of its established
religious significance to, or ceremonial use by, an Indian religion. The Tribe or authoritative
representative must inform the agency of the existence of such a site. Section 4.19 of this
DEIS describes potential impacts to Indian sacred sites.

1.11.8 Executive Order 12898: Environmental Justice

Executive Order 12898, dated February 11, 1994, instructs Federal agencies to make
achieving environmental justice part of its mission to the extent practicable and permitted by
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law. Agencies are to achieve this element of their missions by addressing, as appropriate,
disproportionately high and adverse human health or environmental effects on minority
populations and low-income populations. Environmental justice means the fair treatment of
people of all races, income, and cultures with respect to the development, implementation,
and enforcement of environmental laws, regulations, and policies. Fair treatment implies that
no person or group of people shoulders a disproportionate share of negative environmental
impacts resulting from the execution of environmental programs. Section 4.22 of this DEIS
describes the potential environmental justice impacts associated with the proposed projects.

1.11.9 Executive Order 13175: Consultation and Coordination with Tribal
Governments

Executive Order 13175, dated Novemberl15, 2000, instructs Federal agencies to consult, to
the greatest extent practicable and to the extent permitted by law, with Tribal Governments
prior to taking actions that affect federally recognized Tribes. Each agency shall assess the
impact of Federal Government plans, projects, programs, and activities on Tribal trust
resources and assure consideration of Tribal rights and concerns during the development of
such plans, projects, programs, and activities. Section 5.4 of this DEIS documents
Reclamations’ Tribal consultation and coordination process for this project.

1.11.10 Secretarial Order 3175: Department Responsibilities for Indian Trust
Assets

Indian Trust Assets (ITAs) are legal interests in property held in trust by the United States
(with the Secretary of the Interior acting as trustee) for Indian Tribes or Indian individuals.
Examples of ITAs are lands, minerals, hunting and fishing rights, and water rights.

The United States has an Indian trust responsibility to protect and maintain rights reserved by
or granted to Indian Tribes or Indian individuals by treaties, statutes, and EOs. These rights
are sometimes further interpreted through court decisions and regulations. This trust
responsibility requires that officials from Federal agencies, including Reclamation, take all
actions reasonably necessary to protect ITAs. Section 4.20 of this DEIS describes potential
ITAs in the area of the proposed projects.

1.11.11 Executive Order 11988: Floodplain Management

Executive Order 11988, dated May 24, 1977, instructs Federal agencies to determine prior to
taking an action whether the Proposed Action will occur in a floodplain. If the action does
occur in a floodplain, the agency must consider alternatives to avoid adverse effects to the
greatest extent practicable. If the only feasible alternatives are located within a floodplain,
the agency shall take action to design or modify its action to minimize potential harm to or
within the floodplain consistent with regulations accompanying EO 11988. Section 5.5.7
describes the potential project effects to floodplains.
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1.11.12 Executive Order 13112: Invasive Species

Executive Order 11312, dated February 3, 1999, directs all Federal agencies to prevent and
control introductions of invasive nonnative species in a cost-effective and environmentally
sound manner to minimize their economic, ecological, and human health impacts. Executive
Order 11312 established the national Invasive Species Council, made up of Federal agencies
and departments, and the supporting Invasive Species Advisory Committee, composed of
State, local, and private entities. The Invasive Species Council and Advisory Committee
oversee and facilitate implementation of the executive order, including preparation of a
national invasive-species management plan. Section 4.7 of this DEIS describes
Reclamation’s process for addressing invasive species.

1.12 Permits, Consultations, and Approvals

Prior to constructing and implementing the Proposed Action, Reclamation and Ecology will
obtain required Federal, State, and local permits, as appropriate, and meet other requirements
set forth by law, regulation, ordinance, and policy. Table 1-2 summarizes the potential
permit and other requirements that have been identified to date. The applicable resource
sections in Chapters 3 and 4 of this DEIS discuss other laws. Chapter 5 describes
Reclamation and Ecology’s public involvement and agency consultations and coordination.
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Table 1-2. Summary of Potential Permit Requirements, Consultations, and Required

Approvals

Agency

Permits and Other Requirements

Jurisdiction or Purpose

Federal Agencies

Service and NMFS

Endangered Species Act
(16 USC § 1531)

Consultation to determine effects on threatened and
endangered species.

Magnuson-Stevens Fishery

Consultation with NMFS on activities that may
adversely affect essential fish habitat to determine
whether the Proposed Action “may adversely affect”

NMFS Conservation and Management Act . e .
designated essential fish habitat for relevant
(16 USC 88 1801-1802) . 8 : .
commercially, federally managed fisheries species
within the area of the Proposed Action.
Service Fish and Wildlife Coordination Act Coordination with the Service on the effects of the
(16 USC 661066¢) proposed project on fish and wildlife.
. Permitting and minimization of impacts associated
Corps Clean Water Act Section 404 (§ 404, with the discharge of dredged or fill material into

33 USC 81251 et seq.)

waters of the United States, including wetlands.

State Agencies

Clean Water Act Section 401

Issuance of a Section 401 Water Quality Certification
to indicate reasonable assurance that a project will
comply with Federal and State water quality

Ecology (33 USC § 1251 et seq.) standards and other aquatic resources protection
a- requirements under Ecology’s authority. Federal
regulation delegated to the State. Triggered as part
of CWA Section 404 authorization.
Construction National Pollutant f it § . .
Discharge Elimination System Issuancg [ a: permit for gpnstrucélon projects
Ecology (NPDES) (90.48 RCW); Clean engaged in clearing, grading, and excavating
Water Act Section 402 (§ 402 activities that disturb an area of at least 1 acre.
33 USC § 1251 et seq.) ' Federal regulation delegated to the State.
Ecology Chapter 90.03 RCW Issue water rights, as necessary.
. . Granting of approval for construction projects that
WDFW g)c/:(z/rve;ullc Project Approval (77.55 use, divert, obstruct, or change the natural bed or
flow of State waters.
WDEW Fish and Wildlife Coordination Act Coordination with WDFW on effects of the project on
(16 USC 661066¢) fish and wildlife species.
Washington Section 106 Consultation to determine whether the

Department of
Archaeology and
Historic Preservation
(DAHP)

National Historic Preservation Act
(NHPA) (16 USC § 470 et seq.)

project would impact historic or cultural resources; to
be completed by Reclamation and Ecology. DAHP
advises and assists Federal agencies in carrying out
their Section 106 responsibilities.

Local Agencies

Kittitas and Yakima
Counties

Critical Areas Ordinance, Shoreline
Master Program

Granting of approval for actions on private land
within the Counties shoreline jurisdiction.
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1.13 Public Involvement

Reclamation and Ecology collaborated with several agencies, entities, and organizations to
develop the Integrated Plan and the KDRPP, KKC, and BTE proposals. Chapter 6 of the
Integrated Plan PEIS (Reclamation and Ecology, 2012) describes the public process for
developing the Integrated Plan.

The scoping process for this DEIS officially began on October 30, 2013, with the publication
of a Notice of Intent to prepare an EIS in the Federal Register. Reclamation and Ecology
held public scoping meetings on November 20, 2013, in Yakima and November 21, 2013, in
Cle Elum, Washington. Major issues raised about the KDRPP included operations, reservoir
levels and refill, spoils disposal, traffic, hydrologic connectivity between surface and
groundwater, surface water quality, slope stability and erosion, noise during construction and
operation, socioeconomics and impacts on fish, recreation, groundwater wells, aesthetics, and
property values. Concerns expressed about the KKC proposal included whether the project
would benefit flows and fish in the upper Yakima River and impacts on aquatic species from
the transfer of water between reservoirs. Other concerns included operations, wetlands,
spoils disposal, traffic, year-round recreation and access, wildlife and migration, impacts of a
tunnel on groundwater flow and transportation corridors, and coordination of the project with
other activity in the area such as the Interstate-90 (1-90) Snogualmie East Project, and
construction impacts.

Chapter 5 of this DEIS provides a brief summary of the scoping comments. The scoping
report is available at http://www.usbr.gov/pn/programs/eis/kdrpp/index.html. Chapter 5 also
describes additional public outreach efforts undertaken and public input received by
Reclamation and Ecology.
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Document Organization

This DEIS includes the following chapters:

Chapter 1 provides background information on the KDRPP, KKC, and BTE
proposals and the Integrated Plan, the purpose and need for the action, legal
authorities for the projects, permits and approvals, and a brief description of public
involvement. Chapter 1 also includes information on Reclamation’s incorporation by
reference of the Integrated Plan PEIS and Ecology’s adoption of the Integrated Plan
PEIS.

Chapter 2 describes the Proposed Action, reasonable alternatives to the Proposed
Action, and the No Action Alternative. The chapter describes the alternatives
development process and alternatives eliminated from detailed evaluation.

Chapter 3 describes the affected environment and existing conditions for the
environmental resources that could be affected by the Proposed Action and
alternatives.

Chapter 4 evaluates the potential environmental consequences (direct and indirect)
of the Proposed Action and alternatives, and identifies mitigation measures that
would avoid or reduce the effects of the Proposed Action and alternatives. For the
purpose of this document, cumulative impacts are presented in a section at the end of
the chapter and a section is included to describe how the Proposed Action meets the
goals of the Integrated Plan. The chapter also includes sections that describe other
aspects of Reclamation’s compliance with NEPA procedures, including a description
of unavoidable adverse impacts, the commitment of resources, relationship between
short-term and long-term productivity, and Reclamation’s environmental
commitments for the Proposed Action.

Chapter 5 describes the public involvement, consultation and coordination, and
compliance undertaken in the preparation of this DEIS.

Ancillary materials follow Chapter 5 and include a list of EIS preparers, the distribution list,
references, and a glossary of project-specific terms. Appendices are attached at the end of
the document.
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Chapter 2 Proposed Action and Alternatives

2.1 Introduction

This DEIS evaluates the potential environmental impacts associated with the Proposed
Action. As described in Section 1.3, Reclamation proposes to construct, operate and
maintain one or both of two related water resource projects in the upper Yakima River basin
to further water supply and habitat restoration. These projects are the Kachess Reservoir
Drought Relief Pumping Plan (KDRPP) and Keechelus Reservoir-to-Kachess Reservoir
Conveyance (KKC). The Proposed Action also includes an integrated package of aquatic
habitat enhancements and assessments focused on improving the abundance and resiliency of
bull trout populations in the Yakima River basin. These enhancements are included as part
of both the KDRPP and KKC projects.

KKC and KDRPP could potentially be constructed, operated and maintained as stand-alone
projects. However, they are evaluated in a single EIS because they could affect and be
affected by each other. Reclamation and Ecology are considering how these two parts of the
Proposed Action, alone or in combination, contribute to restoring ecological functions and
providing more reliable and sustainable water resources for the health of the riverine
environment and for agricultural, municipal, and domestic needs. The action alternatives
include: KDRPP alone (Alternatives 2A and 2B), KKC alone (Alternatives 3A and 3B), and a
combination of KDRPP and KCC (Alternative 4). Bull trout enhancement is a component of
all of the action alternatives.

2.2 Alternatives Development Process

Reclamation and Ecology evaluated KDRPP and KKC conceptually at a programmatic level
in the Integrated Plan PEIS (Reclamation and Ecology, 2012) and supporting technical
memoranda (Reclamation and Ecology, 2011d and 2011e). Section 2.2 of the Integrated Plan
PEIS provides detailed information about the original development of the proposals
(Reclamation and Ecology, 2012). The Integrated Plan PEIS also included concepts to
address bull trout conditions (see PEIS Sections 2.4.3 Reservoir Fish Passage and

2.4.7.2 Mainstem Floodplain and Tributary Habitat/\Watershed Protection and Enhancement).

Since the Integrated Plan was developed, Reclamation and Ecology have advanced the
feasibility analysis and design of KKC and KDRPP, and have developed a bull trout
enhancement plan in coordination with the Yakama Nation, USFS, Service, and WDFW.
Additional concepts for both KKC and KDRPP were developed during Reclamation’s Value
Planning process identifying new alternatives for conveying water between Keechelus and
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Kachess Reservoirs as well as a new pumping plant location and design for KDRPP
(Reclamation and Ecology, 2014j and 2014k).

Reclamation and Ecology are in the process of conducting feasibility studies on KKC and
KDRPP. As part of the feasibility analyses, additional technical memoranda were prepared
(Reclamation and Ecology, 2013b and 2013c) and provide refined design, cost estimates,
economics and alternatives analysis. The feasibility reports will be finalized in 2015.

Reclamation and Ecology also received input from public scoping, and coordination with
cooperating agencies (Chapter 5) in developing the alternatives. Section 2.9 describes other
alternatives that Reclamation and Ecology considered, but eliminated from further study.
The alternatives evaluated in this DEIS are:

e Alternative 1 — No Action

e Alternative 2A — KDRPP East Shore Pumping Plant
o Alternative 2B — KDRPP South Pumping Plant

e Alternative 3A — KKC North Tunnel Alignment

o Alternative 3B — KKC South Tunnel Alignment

e Alternative 4 — Combined KDRPP and KKC

2.3 Alternative 1 — No Action

The No Action Alternative represents the most likely future in the absence of implementing
any of the proposals that are part of the Proposed Action. The No Action Alternative forms
the baseline for comparing potential impacts of the Proposed Action and its alternatives.
Under Alternative 1 — No Action, Reclamation would continue to manage water supply
provided by Kachess and Keechelus reservoirs consistent with current operational practices
and constraints.

2.3.1 Current Yakima Project Operations and Typical Annual Operations — No
Action

The objectives of the current Yakima Project operation are to:

o Store as much water as possible up to the reservoir system’s full active capacity of
about 1 million acre-feet from the end of the irrigation season through early spring

e Provide for target flows and diversion entitlements downstream from the dams,
meeting Title X11* flows at Sunnyside and Prosser Diversion Dams

e Provide reservoir space for flood control operations

! Title X1 flows were authorized under Phase I1 of the Yakima River Basin Water Enhancement Project. See
Section 3.3.1.4 for additional information.
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The irrigation season starts about April 1. During the initial part of the irrigation season,
unregulated runoff from tributaries downstream from the five reservoirs, incidental releases
from the reservoirs (for target flows and flood control), and irrigation return flows are
generally adequate to meet irrigation diversion demands and the Title XII target instream
flows at Sunnyside Diversion Dam until about June 24 (but in some years as early as April 1
and as late as August 17). Once these flows fail to meet diversion demands and Title XII
instream target flows, Reclamation releases water from the reservoirs, resulting in depletions
in the stored water supply. This is commonly referred to as the beginning of the storage
control period.

From the beginning of the storage control period until early September, Reclamation uses
releases from Cle Elum Reservoir in coordination with releases from Keechelus and Kachess
reservoirs to meet mainstem Yakima River water entitlements from the Cle Elum River
confluence (River Mile [RM] 179.6) to Sunnyside Diversion Dam (RM 103.8). These water
entitlements amount to about 1.46 million acre-feet to supply diversions, mostly from Roza
Diversion Dam downstream, including Roza Division, Wapato Irrigation Project, and
Sunnyside Division. A peak of about 3,600 cubic feet per second (cfs) for irrigation is
moved through this area.

Starting in late August and continuing to about September 12, Reclamation reduces Cle Elum
Reservoir releases substantially from about 3,000 cfs or greater down to near 200 cfs, and
substantially increases releases from Rimrock Reservoir to meet the September and October
irrigation demands downstream from the confluence of the Naches and Yakima rivers. This
is referred to as the “flip-flop” operation. The flip-flop operation was instituted to encourage
spring Chinook salmon to spawn at a lower streamflow that requires Reclamation to release
less stored water during the egg incubation period to protect spawning nests (redds).
Affected spring Chinook spawning reaches include the Yakima River from Easton Dam to
the city of Ellensburg and the Cle Elum River downstream from the dam.

Reclamation performs a similar operation in years of sufficient water supply, referred to as
“mini flip-flop” between Keechelus and Kachess reservoirs, for similar reasons as discussed
for the flip flop operation. Reclamation’s releases for irrigation supply from Keechelus
Reservoir are substantially greater than from Kachess Reservoir during the June to
mid-August period. Beginning in late August, Reclamation gradually switches the releases
between the two reservoirs. By September and October, reservoir releases from Keechelus
Reservoir are reduced to 100 cfs (or 80 cfs in dry years), and flows from Kachess Reservoir
are raised to 1,000 to 1,400 cfs. However, Reclamation cannot always reduce flows to the
target level from Keechelus Reservoir because it must continue to supply downstream users
in this time period and at times more water is needed from Keechelus Reservoir. Under
current conditions, flows more than 10 cfs above the target level occur about 15 percent of
the time, and flows of 400 cfs or greater above the target level occur about 2 percent of the
time.
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2.3.1.1 Keechelus Reservoir

Reclamation fills the Keechelus Reservoir and tries to limit flows to the target of 80 to

100 cfs from early September typically to mid-April. Keechelus Reservoir usually continues
to fill until late May or early June, but the outflows are typically higher. In mid-April when
Kittitas Reclamation District (KRD) starts diverting from Lake Easton, the flow from
Keechelus Reservoir increases as needed up to about 1,100 to 1,300 cfs in June and July. In
August, Reclamation ramps flows down again as described above.

2.3.1.2 Kachess Reservoir

Kachess Reservoir operations are similar. Reclamation fills Kachess Reservoir from
mid-October to June or July with reservoir releases typically in the 20 to 60 cfs range. This
saves the water supply for flip flop operations as explained in Section 2.3.1. After storage
control and into August, Reclamation would spill inflows or make releases in the 50 to

400 cfs range. During mini flip-flop, starting in late August and continuing into October
releases of up to 1,000 to 1,200 cfs are made to meet demands. Diversions from the reservoir
decline from end of September to mid-October, and the cycle starts over again.

2.3.2 Projects, Actions, and Policies under the No Action Alternative

For the purpose of this DEIS Reclamation and Ecology consider Alternative 1 — No Action to
include the following:

o Planned and designed projects
o Authorized projects that have identified funding for implementation
e Projects scheduled for implementation

In addition to those projects identified in Section 2.3 of the Integrated Plan PEIS
(Reclamation and Ecology, 2012), the following projects meet the criteria for No Action.

2.3.2.1 YRBWEP Phase ll

The Yakima River Basin Water Enhancement Project Act of 1994, commonly referred to as
YRBWEP Phase Il, provides for a water conservation program with joint Federal and State
funding coupled with local matches. The program provides economic incentives to
implement structural and nonstructural water conservation measures. As required by
YRBWEP Phase Il, a Conservation Advisory Group and Reclamation completed a Basin
Conservation Plan in 1998, and implementation of conservation measures identified in the
plan is ongoing (Yakima River Basin Conservation Advisory Group, 1998). Alternative 1 —
No Action includes those conservation measures currently being implemented. The Basin
Conservation Plan also includes limited provisions to acquire land and water rights on a
permanent and temporary basis to improve instream flows.
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On-going YRBWEP Phase 11 projects that fit the criteria in Section 2.3.2 are:

e Roza Irrigation District Reregulation Reservoir which would conserve 8,584 acre-feet
annually when construction is completed and it is operational in 2016.

e Sunnyside Division Board of Control Phase 11B Enclosed Lateral Improvement
Projects which would conserve 6,461 acre-feet annually when construction is
completed and it is operational in 2032.

2.3.2.2 WSDOT I-90 Snoqualmie Pass East Phase 2A

Another project that meets the no action criteria is the Washington State Department of
Transportation’s (WSDOT) 1-90 - Snoqualmie Pass East Phase 2A - Keechelus Dam Vicinity
to the Stampede Pass Interchange project. As part of this project, WSDOT and the Federal
Highway Administration (FHWA) will replace a 2.1-mile section (milepost 59.9 to 62.0) of
existing interstate highway with a new six-lane highway, add a new chain-up area, stabilize
rock slopes, remove and reclaim the Price Noble Creek Rest Area and sno-park, and
construct a wildlife over-crossing near Price Noble Creek. Construction is scheduled to
begin in spring 2015 with completion planned for fall 2019. WSDOT evaluated the impacts
of this project in the 1-90 - Snoqualmie Pass East Final EIS and Section 4(f) Evaluation
(WSDOT, 2008).

2.4 Alternative 2A — KDRPP East Shore Pumping Plant

KDRPP consists of a series of facilities to pump water from Kachess Reservoir and convey it
to the Kachess River, which discharges to the Yakima River at Lake Easton. KDRPP would
allow the reservoir to be drawn down to about elevation 2,110, approximately 80 feet lower
than the current outlet and 152 feet below full pool by using a pumping plant. This would
allow access to up to an additional 200,000 acre-feet of water that is currently stored in the
reservoir below the elevation of the existing outlet (elevation 2,192.75).

The pumping plant would be used to deliver up to 200,000 acre-feet of water during drought
years to downstream Yakima Project irrigation districts, including KRD, Roza Irrigation
District (RID), and the Wapato Irrigation Project (WIP)?. Reclamation and Ecology define a
drought year as a year when water supply falls below 70 percent of proratable water rights.
KDRPP would enable delivery of enough water to contribute to increasing prorationing up to
70 percent. As described in Section 1.3 of the Integrated Plan PEIS, 70 percent would
provide a water supply sufficient to prevent severe economic losses to proratable water rights
users (Reclamation and Ecology, 2012).

Reclamation would use the pumping plant during Water year is the 12-month period
drought years and could possibly use it in following from October 1 through

.. . September 30.
years as the reservoir is refilling to a level above the

2 Kennewick Irrigation District is also considering participating in the KDRPP proposal.
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existing gravity outlet. This would result in the reservoir being drawn down to the gravity
outlet level (elevation 2,110) by about August in drought years. KDRPP would deliver water
stored in Kachess Reservoir throughout the remainder of the water year and until the
reservoir refills above the gravity outlet level. At the proposed rate of 1,000 cfs, it would
take about 101 days to pump the entire 200,000 acre-feet of stored water that is below the
elevation of the existing outlet. Section 4.3 includes information about expected reservoir
levels under operation of KDRPP.

This DEIS evaluates two alternatives for KDRPP: Alternative 2A — KDRPP East Shore
Pumping Plant, and Alternative 2B — KDRPP South Pumping Plant. The alternatives
primarily differ in location of the pumping plant, but also have differences in infrastructure
because of pumping plant designs. Reclamation would operate KDRPP the same, regardless
of the location of the facilities.

Alternative 2A — KDRPP East Shore Pumping Plant includes a mostly underground pumping
plant located on the east shore of Kachess Reservoir. The pumping plant would receive
water via a tunnel from an intake located on the floor of the reservoir (Figure 2-1). A
pipeline located on the reservoir bed would convey water from the pumping plant to a
spillway and discharge structure located just downstream from the existing Kachess Dam
outlet channel, where it would be released to the Kachess River (Figure 2-2). A more
technical description of the project design is included in the Draft KDRPP Construction
Scheme and Schedule (Reclamation and Ecology, 2014e).

This section describes the proposed facilities and construction methods for Alternative 2A —
KDRPP East Shore Pumping Plant. Table 2-1 lists the Alternative 2A facilities and the DEIS
sections in which they are described. Table 2-2 lists the same for the Alternative 2A
construction methods. Figures 2-1, 2-2, and 2-3 illustrate the facilities. The bull trout
enhancements included as part of this alternative are described in Section 2.4.5.

Table 2-1. Alternative 2A Facilities

Facilities EIS Section
Reservoir intake and tunnel 2411
Pumping plant 24.1.2
Pipeline 2.4.1.3
Surge tank 2.4.1.4
Outlet works and discharge 24.15
Permanent access roads 2416
Power substation and transmission line 2.4.1.7
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Table 2-2. Alternative 2A Construction Methods

Facilities EIS Section
Site preparation 2.4.2.1
Reservoir intake and tunnel 2422
Pumping plant 2.4.2.3
Pipeline 2.4.2.4
Outlet works and discharge 24.25
Surge tank 2.4.2.6
Power substation and transmission line 2.4.2.7
Temporary construction facilities 2428
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Figure 2-3. Alternative 2A — East Shore Pumping Plant
2.4.1 Facilities

2.4.1.1 Reservoir Intake and Tunnel

For Alternative 2A — KDRPP East Shore Pumping Plant, the reservoir intake structure would
include a 13-foot-diameter steel-lined intake, installed on the floor of the reservoir at
elevation 1,989. The location of the intake is in the southeast corner of the reservoir,
approximately 5,000 feet northeast of the existing dam (Figure 2-1). The intake would
contain motorized slide gates to control the flow through the structure and include a fish
screen structure, consisting of cylindrical 7-foot by 10-foot stainless steel screens. An
approximately 650-foot-long, 15-foot-diameter intake tunnel would connect the intake to the
pumping plant on the shore of the reservoir.

2.4.1.2 Pumping Plant

Pumping Plant Shaft. The pumping plant would be housed in a below-ground circular shaft
made of reinforced concrete (approximately 170 feet deep and 110 feet in diameter) on the
east shore of the reservoir. The shaft would have equipment at the bottom. Additional
equipment would be housed in a building situated above the shaft at elevation 2,265. From
the floor of the shaft (in the wetwell of the pumping plant), a smaller 25-foot-diameter shaft
would continue down in rock to the intake tunnel.

Page 2-10 2.4 - Alternative 2A — KDRPP East Shore Pumping Plant January 2015



Chapter 2
Proposed Action and Alternatives

Pumping Units. The primary drought relief pumping units to transfer water from Kachess
Reservoir would be four vertical turbine pumps with pump suction inlets located at
approximate elevation 2,080. Two vertical turbine pumps capable of pumping 20 cfs each
would provide minimum flows in the Kachess River whenever the pool level falls below the
existing outlet, but the primary drought relief pumps are not in operation. Further, two
vertical turbine pumps would facilitate dewatering of the suction inlet conduit, which in turn
would facilitate maintenance of the primary pumps. Two drainage sump pumps would
convey clean water, processed through an oil-water separator sump, back to Kachess
Reservoir.

Pumping Plant Building. An above-ground steel building (approximately 150 feet long by
220 feet wide and 65 feet high) would house the ancillary systems for the pumping plant.
Systems include access and operating space; heating, ventilation, and air conditioning
(HVAC) equipment; pump instrumentation and controls; flow meters and other automated
controls; security features; a crane for delivering materials to below-ground floors; elevator;
delivery bay; and fire suppression and stormwater systems.

2.4.1.3 Pipeline

As part of Alternative 2A — KDRPP East Shore Pumping Plant, a single 136-inch-diameter
steel pipeline would convey water from the pumping plant approximately 7,755 feet along
the reservoir bed for release to the Kachess River just downstream from the dam. The
pipeline alignment would generally follow the shoreline of the reservoir, just below the
reservoir high pool level at approximate elevation 2,240. The pipeline corridor would be
under water when the reservoir is at full pool. Soil (approximately 7 feet deep) would cover
the pipeline to maintain zero buoyancy and keep it submerged. The pipeline would exit the
pumping plant shaft at invert elevation 2,212 and discharge into the dam spillway outlet
works at invert elevation 2,220. The pipeline would deliver water through a discharge
spillway into the Kachess River downstream from the dam.

A 25-foot-wide gravel access road alongside the entire pipeline alignment would provide
permanent access to the pipeline (Figure 2-1). The pipeline would include three access
points: at the pumping plant shaft, at the midway point (causeway), and at the south end of
the pipeline near the discharge spillway. The access points would be located on the side of
the pipe, with access provided from an adjacent 8-foot-diameter, prefabricated concrete
structure. The causeway would have a finished grade above elevation 2,265, higher than the
normal full pool elevation of the reservoir. The causeway would be 1,080-foot-long with a
50-foot-radius truck turn-around at the reservoir end.

2.4.1.4 Surge Tank

A 110-foot-diameter 30-foot-high surge tank, connected to the pipeline immediately
downstream from the pumping plant, would provide protection against hydraulic surge. The
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surge tank would be fully fenced and uncovered, with approximately 3 feet extending above
ground.

2.4.1.,5 Outlet Works and Kachess River Discharge

The pipeline for Alternative 2A — KDRPP East Shore Pumping Plant would terminate at a
new discharge spillway near the top of the left abutment of the dam. The existing Kachess
Dam would not be modified. The new concrete spillway would include energy dissipaters to
reduce the water velocity at the bottom of the spillway. The water would flow into a
concrete stilling basin and then through a concrete channel into a discharge pool. The
Kachess River flows out of the discharge pool towards Lake Easton Reservoir.

2.4.1.6 Permanent Access Roads

In addition to the permanent pipeline access road and causeway described in Section 2.4.1.3,
new gravel access roads would be required for the pumping plant, and at the spillway and
discharge structure. The pumping plant access road would be approximately 26 feet wide
and 435 feet long and the spillway and discharge structure access road would be
approximately 26 feet wide and 910 feet long. The total distance of new access road would
be about 2,425 feet.

2.4.1.7 Power Supply Substation and Transmission Line

An interconnection to the PSE supply would be required in order to provide power for
KDRPP pumps. A power supply substation, surrounded by a fence, would be constructed
adjacent to the east shore pumping plant. Service load is measured in units called megavolt
amperes (MVA). The pumping plant service load would be approximately 33 MVA. The
substation would have two transformers with a self-cooled rating of no less than 16 MVA
and a full-load rating no less than 35 MVVA. Power would be supplied to the substation via a
new 115 kilovolt (kV) transmission interconnection at the existing Puget Sound Energy
(PSE) Easton 115 kV substation.

Approximately 5 miles of new 115 kV, single wood pole overhead transmission line would
be needed to convey electric power from the Easton substation to the proposed Kachess
Reservoir substation. The alignment for the proposed transmission line has not yet been
finalized. Reclamation and PSE have developed a conceptual plan for the transmission line,
which is evaluated at a programmatic level in this DEIS. PSE will conduct a route study and
appropriate environmental review on the proposed transmission line. PSE and Reclamation
propose to overbuild the existing distribution system where possible and thus locate portions
of the new line in existing rights-of-way. Some of the existing poles would be replaced with
taller poles and some easement modifications may be necessary. Beginning at the Easton
substation, the transmission line would follow the existing transmission line on Railroad
Street and Lake Easton Road and use existing crossings of the Yakima River and 1-90. North
of 1-90, the transmission line would follow existing transmission corridors or be located
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along roads. At some point, the transmission line would follow Kachess Dam Road to the
proposed Kachess Reservoir substation. A partial potential alignment is illustrated in Figure
2-1. The pumping plant would include a permanent diesel-powered generator to provide a
backup power supply.

2472 Construction

Construction of Alternative 2A — KDRPP East Shore Pumping Plant is expected to be
completed over three construction seasons. Normal reservoir operations would continue
during construction and Kachess Reservoir would not be drawn down for construction
purposes below the current operations drawdown. The following general construction
activities would be included.

2.4.2.1 Site Preparation

Site preparation for construction would include establishing erosion and sedimentation
control measures and clearing and grubbing. Clearing and grubbing would be required for
facilities, roads, temporary construction facilities, construction parking, as well as staging
and material storage. A total of approximately 65 acres would be cleared for the construction
of Alternative 2A — KDRPP East Shore Pumping Plant (not including the transmission line);
of this approximately 58 acres would be restored after construction with native vegetation.
Most of the clearing would be for temporary roads, construction staging, and construction
parking.

2.4.2.2 Reservoir Intake and Tunnel

The intake would be installed in bedrock through a 15-foot-diameter hole drilled from a
barge in approximately 140 to 210 feet of water or from a temporary offshore platform. To
construct the intake, a small conical area would first be dredged. The contractor would hang
a turbidity curtain from moored buoys prior to the initiation of dredging. Rock would be
blasted or split and the material clam shelled out of the excavation, progressively enlarging
the hole until it reached its full 15-foot-wide diameter. The contractor would float the
prefabricated steel intake, lower it into place in the drilled hole, and fill the space on the
outside of the shaft with concrete.

The intake would include a prefabricated fish screen, which would be manufactured off-site,
and assembled on the reservoir bed when the reservoir is drawn down in late summer and
fall. The fully assembled fish screen would be floated when the reservoir refills in the
winter, and lowered from a barge into place above the intake as the reservoir draws down.

The intake tunnel would be mined in rock from the pumping plant shaft on shore out to the
intake. The mining process includes ground excavation using the drill and blast method.
Temporary rock support would be installed until the permanent walls were constructed.
Interior reinforced concrete walls would then be installed.
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2.4.2.3 Pumping Plant

The area of the east shore pumping plant would be excavated down to the elevation of the
pumping plant shaft and a dewatering system would be installed. The shaft would be
installed using confined drill-and-blast methods. Spoils would be transported from the site
by truck and hauled to an approved disposal site. Following shaft excavation, construction
would include two sets of tasks:

e Mine a tunnel from the pumping plant shaft out to the intake, complete construction
of the pumping plant shaft, connect to the intake tunnel, and install fish screens

o Construct the building over the pumping plant shaft, install the bridge crane inside the
building, and install mechanical equipment and piping and concrete works within the
pumping plant shaft

2424 Pipeline

A 300-foot-wide construction corridor along the reservoir shore would be used to facilitate
pipeline installation. The pipeline corridor would be on the reservoir bed; therefore, no
clearing would be required during site preparation.

2.4.25 Outlet Works and Kachess River Discharge

An ogee-crest spillway outlet structure to slow water in the spillway and dissipate its energy
would be constructed at the outlet works. Other outlet facilities include a rectangular
concrete chute and discharge channel with fish screen connected to the existing Kachess
discharge pool.

2.4.2.6 Surge Tank

The surge tank would be constructed after the pipeline is completed. First, a reinforced
concrete ground slab would be placed, and then reinforced concrete sidewalls would be
constructed.

2.4.2.7 Power Supply Substation and Transmission Line

The power supply substation would be located adjacent to the east shore pumping plant on a
flat bench. Approximately 0.6 acres would be cleared for construction of the substation.
Substation components, such as transformers and switchgear would be placed on reinforced
concrete foundations. For the transmission line, wooden poles would be erected in a cleared
right-of-way with a minimum width of 50 feet. To the extent feasible, the existing right-of-
way would be used, minimizing the need for additional clearing. Poles would be 55 to

85 feet tall. The right-of-way would be cleared and regularly maintained to prohibit
vegetation that may interfere with the transmission line. Where possible, the existing
distribution system would be overbuilt, although some easement modifications may be
necessary. Overbuilding would involve replacing some of the existing poles with taller poles
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that would support another line above the existing line. The substation and transmission line
would be constructed using conventional construction equipment.

2.4.2.8 Temporary Construction Facilities

The following sections describe the temporary facilities needed to facilitate construction.
The specifications for these facilities would be developed in the final design phase of design,
but are expected to be generally consistent with the locations identified in the DEIS.

Access Roads, Staging Areas, and Construction Parking. Primary construction access
would be via local roads to and from the 1-90 Sparks Road Interchange at Milepost 70. A
travel route would be necessary along the southeast shore of Kachess Reservoir to facilitate
construction activities, hauling of materials, and access to the construction sites. In addition
to the existing access road, there would be three new access roads all of which would connect
to the existing gravel Kachess Dam Road and be gravel-surfaced. The roads would provide
access to the spoil disposal area, the pipeline causeway, and the pumping plant area.
Approximately 0.4 miles would be cleared for construction of the access roads. The new
access roads would be constructed using conventional construction equipment.

The primary construction staging for temporary storage of equipment and materials, as well
as parking and administration offices would be located along the existing graveled Kachess
Dam Access Road near the dam end of the road. Additional construction staging and parking
would be located at the pumping plant site. Staging areas would cover about 4 acres.

The entire pumping plant construction site would be surrounded by a security fence and gates
would be installed on construction access roads.

Concrete Batch Plant. A concrete batch plant is proposed to supply concrete onsite for the
construction of the pumping plant shaft and outlet works facilities. The batch plant and
materials stockpile area would be located along the existing Kachess Dam Access Road near
the dam end of the road. The batch plant would include necessary material stockpiles and
provisions for concrete production activities such as rewashing, rescreening, and
winterization.

Construction Basin and Boat Launch. A temporary construction basin and boat launch is
proposed on either the south or east shore of Kachess Reservoir to facilitate construction of
the intake tunnel, intake, and fish screens (see Section 2.4.2.2). The south shore facility
would be shallow and most easily accessible. It could be used most of the year, but would be
inaccessible when the reservoir is drawn down. If a year-round boat launch is needed, it
would be a deep-water facility located near the east shore pumping plant site. It would be
usable year-round, including when the reservoir is drawn down. Short temporary access
roads would be necessary for both construction basin and boat launch areas. Portions of the
road may be located on the reservoir bed.
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Spoils Disposal Area. Construction of the facilities would require excavation and
stockpiling of approximately 117,000 cubic yards (cy) of soil and rock material. Spoils
would be disposed of in the abandoned historical spillway channel located at the southeast
corner of Kachess Reservoir. The spoils disposal area would be approximately

148,000 square feet and could accommodate the full volume of excavated spoils. If the
spillway channel cannot be used for spoils disposal, Reclamation would transport and
dispose of the materials off-site. For this DEIS analysis, Reclamation assumed the offsite
location would be within 12 miles of the reservoir, although no specific site has been
identified. Reclamation is consulting with WSDOT to determine if construction spoils could
be used by WSDOT as part of the ongoing 1-90 improvements located approximately 1 mile
from the site. Underwater dredge spoils and pipeline excavation spoils would be returned to
the reservoir floor.

Temporary Power Supply. The local power grid or onsite generators would supply
temporary power for construction. PSE currently supplies power to the south end of Kachess
Reservoir. Otherwise, generators would supply temporary construction power.

2.4.2.9 Construction Scheduling and Sequencing

Construction of all the facilities associated with Alternative 2A — KDRPP East Shore
Pumping Plant is expected to last 3 years, (Table 2-3). The start date for construction is
contingent upon the proposals receiving congressional authorization and funding, and
completion of all permitting and consultation requirements®.

The estimated duration for the different construction phases is as follows:

« Mobilization, clearing, grading, establish construction facilities (7 months)
e Intake and fish screens (8 months)

e Intake tunnel (6 months)

e Surge tank (6 months)

e Pumping plant (12 months)

e Pumping plant building and equipment (6 months)

e Pipeline (10 months)

o Outlet works and discharge structure (6 months)

e Power supply substation and transmission line (12 months)

e Restoration (3 months)

® For the purposes of economic and cost estimates prepared for feasibility study and socioeconomic analysis
prepared for this DEIS, 2016 was assumed to be the start of construction; however, this is speculative due to the
fact that authorization and funding are needed to proceed with construction.
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Table 2-3. Alternative 2A — KDRPP East Shore Pumping Plant Approximate
Construction Schedule

Year 1

Clear and grade pumping plant and outlet works sites

Construct construction access roads

Establish administration offices, parking, and staging areas

Construct construction basin and boat launch area

Establish concrete batch plant, stockpile areas, and spoils disposal areas

Set up temporary power supply and generator

Begin pipeline construction

Begin pumping plant shaft construction

Year 2

Dredge for intake and construct intake

Add fish screens

Continue pipeline construction

Construct surge tank and concrete outlet works structures

Complete pumping plant shaft construction

Construct tunnel access shaft and begin constructing of the intake tunnel

Construct transmission line and substation

Year 3

Complete pipeline construction

Complete intake tunnel

Assemble prefabricated building for the pumping plant

Install ancillary equipment in the pumping plant building (electrical, HVAC)

Install pumps and other equipment

Complete site cleanup and restoration

24.3 Typical Annual Operations

Alternative 2A — KDRPP East Shore Pumping Plant would be operated remotely from
Reclamation’s Yakima Operations Center, but local operational capabilities would be
available. Reclamation would use Alternative 2A — KDRPP East Shore Pumping Plant to
supply water to proratable water users such KRD, RID, and WIP. Alternative 2A would be
used in a drought year, typically during the period that begins on about July 1 and ends about
10 to 12 weeks later. Depending on the duration and severity of the drought, it would be
operated for that 10- to 12-week period for a single year or multiple consecutive years.
Reclamation may also operate KDRPP in years after a drought when the reservoir is refilling.
Reclamation would operate KDRPP when water supply falls below 70 percent of proratable
water rights. As described in Section 1.3 of the Integrated Plan PEIS, 70 percent would
provide a water supply sufficient to prevent severe economic losses to proratable water rights
users (Reclamation and Ecology, 2012).
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Reclamation would operate the Alternative 2A — KDRPP East Shore Pumping Plant by
pumping water out of Kachess Reservoir that is below the existing gravity outlet located at
elevation 2,192. It would allow pumping of 200,000 acre-feet, lowering the reservoir by as
much as 80 feet. The pumping plant would pump up to 1,000 cfs during drought years and in
following years when needed to meet water supply requirements while the reservoir is
refilling to a level above the gravity outlet. In years when Reclamation uses KDRPP,
Kachess Reservoir water levels would be lowered starting early in the irrigation season
(generally April to October). This would result in the reservoir being drawn down to the
gravity outlet level by about August. Alternative 2A — KDRPP East Shore Pumping Plant,
would deliver Kachess stored water throughout the remainder of the water year and in
subsequent years until the reservoir refills above the gravity outlet level. Section 4.3 includes
information about expected reservoir levels under operation.

2.4.4 Maintenance Activities

For Alternative 2A — KDRPP East Shore Pumping Plant, Reclamation would perform
ongoing maintenance activities associated with the pumping equipment and operable
mechanical equipment to ensure that the equipment is fully operational when needed.
Reclamation would conduct periodic inspection and testing of all civil, mechanical, and
electrical features in accordance with its existing standards and directives. Reclamation
would develop additional maintenance practices during the final design phase.

Typical maintenance would include annual facility reviews, and daily cleaning of debris off
the trashrack and fish screens. At the pumping plant, minor painting, facility cleaning, and
lubrication would be required on a monthly and annual basis depending on when it is
operated. Major maintenance and disassembly of pumps would take place on a 5-year cycle.
Replacement of pumps and associated equipment would be on a 20-year cycle.

2.4.5 Bull Trout Enhancement

As discussed in Section 1.5, Reclamation and Ecology are developing an MOU with the
Service, NMFS, USFS, WDFW, and the Yakama Nation to implement bull trout
enhancement to enhance the resiliency of bull trout populations in the Yakima River basin.
The BTE is included as a component of all the action alternatives evaluated in this DEIS.
The BTE is included in Appendix C of this DEIS. The BTE includes projects to enhance bull
trout habitat as well as assessments of future efforts to enhance bull trout populations. This
DEIS evaluates proposed stream channel and floodplain restoration at Gold Creek and stream
passage improvement at Cold Creek. Both creeks are tributaries of Keechelus Reservoir
(Figure 2-4).

Historically, bull trout populations in the Yakima River basin interacted with one another and
contributed to the overall resiliency of the species. Passage barriers, including reservoir
dams, have reduced movement of fish, limiting the potential for genetic exchange between
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populations. Currently eight of the 12 populations of bull trout in the Yakima River basin are
isolated from one another, including those in Kachess and Keechelus reservoirs.

Three bull trout populations of adfluvial fish (fish that live in reservoirs and migrate to rivers
or streams) inhabit Kachess and Keechelus reservoirs: Box Canyon Creek and Kachess
River populations in Kachess Reservoir, and the Gold Creek population in Keechelus
Reservoir. Each population has chronically low abundance. The primary threats to bull trout
include low abundance, passage barriers caused by storage dams and reservoir drawdowns,
and dewatering in tributary streams where bull trout spawn and rear (Reiss et al., 2012).

The South Fork Tieton River, with an average of 187 redds counted annually, is considered
the strongest population in the Yakima River basin (Reiss et al., 2012). However, this
population is threatened by Tieton Dam (at Rimrock Reservoir) (Figure 1-1), which creates a
passage barrier, entrains fish, and contributes to a reduced prey base. The South Fork Tieton
population is further threatened by habitat-limiting channel modifications in the river.

The BTE includes habitat restoration and enhancements for two tributaries of Keechelus
Reservoir (Gold Creek and Cold Creek), studies of improved bull trout passage for Kachess
Reservoir tributaries (Kachess River and Box Canyon Creek), studies of fish passage
improvements on the South Fork Tieton River, and assessments of bull trout population
enhancements and nutrient enhancement in Kachess and Keechelus reservoirs (see Appendix
C for a description of the studies and assessments). This DEIS evaluates the impacts of the
enhancements proposed at Gold and Cold creeks, which are described in this section. If the
studies and assessments included in the BTE recommend implementation of specific projects,
Reclamation and Ecology would undertake additional NEPA and SEPA analysis and obtain
regulatory approvals, including ESA consultation.
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2.45.1 Gold Creek Passage and Habitat Improvements

Gold Creek is the only tributary of Keechelus Reservoir that supports bull trout spawning.
The goal of BTE projects at Gold Creek is to restore and enhance channel hydraulic
connectivity to provide better bull trout passage to spawning grounds, improve rearing
habitat, and reduce stranding of fish. Reclamation and Ecology would undertake several
specific projects to address Gold Creek dewatering:

« Narrow the channel width along 1.0 to 2.3 miles of Gold Creek
e Narrow the channel down from 100 to 200 feet wide to 50 to 125 feet wide

o Restore a hardened channel utilizing wood and rock to aid in perennial flow and
adding habitat along 1.0 to 2.3 miles of Gold Creek

The Kittitas Conservation Trust (KCT) is assessing the effect of two artificial ponds, Gold
Creek and Heli’s ponds, on dewatering Gold Creek. Based on the results of this assessment,
Reclamation and Ecology would implement projects to reduce dewatering by:

e Reconfiguring the Gold Creek Pond size and shape and pond outlet. This may
involve partial filling of the pond or raising the pond surface elevation.

e Regrading of berms surrounding Gold Creek Pond (approximately 13 to 16 acres)

e Filling Heli’s Pond and outlet channel (approximately 2 acres)

Some of the property included in the proposed restoration at Gold Creek and at Heli’s Pond
is located on private land so real property or easement acquisitions may be required.
Acquisitions would be from willing sellers.

Channel restoration would require inwater work and possibly short-term diversion of flows.
Construction would require temporary access roads and the operation of heavy equipment in
riparian areas. Erosion and sediment control measures would be implemented during
construction. Immediately after construction, disturbed areas would be restored by regrading
the surface and planting native species. All inwater work would be subject to work windows
that minimize disturbance to bull trout and other aquatic species.

2.45.2 Gold Creek USFS Bridge Replacement

Reclamation and Ecology would partner with USFS to replace the bridge on USFS Road
NF-4832 to restore the Gold Creek floodplain, a project for which the USFS has already
prepared a NEPA Environmental Assessment (EA) and Finding of No Significant Impact
(USFS, 2011a and 2011d). The new Gold Creek USFS Bridge would span the floodplain of
Gold Creek (approximately 725 feet wide) and would provide the following benefits:
improved hydrologic connectivity, lower stream velocities, improved channel migration,
floodplain restoration, restored capacity for sediment transport, reduced sediment and
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temperature, and improved groundwater flow. Bridge replacement would require the
following construction activities:

Placement of shafts or pilings to provide a foundation for the bridge structure.
Installing pilings would require an impact hammer and shafts would require drilling
machines

Installation of the bridge superstructure using cranes and other heavy equipment
Installation of a detour around the construction area

Construction of temporary roads and staging areas

Clearing and grubbing

Removal of the existing bridge and approach roadway fills (approximately
50,000 cubic yards of material)

Construction of a new embankment (approximately 6,000 cubic yards of material).

Bridge and foundation installation would require inwater work and flows may need to be
partially or completely diverted from the existing channel. The timing of all inwater work
would be subject to work windows that minimize the disturbance to bull trout and other
aquatic species. Erosion and sediment control plans would be implemented and disturbed
areas would be regraded and revegetated with appropriate native plant species.

2453

Cold Creek Passage Improvement

Currently, a perched culvert and a dewatered stream channel during low pool elevations
prevents bull trout access to Cold Creek from Keechelus Reservoir. Cold Creek may provide
significant tributary habitat for Keechelus Reservoir bull trout if access is provided. The
existing culvert crosses Cold Creek at Washington State Park’s John Wayne Pioneer Trail.
Reclamation and Ecology would remove the passage barrier at the mouth of the creek and
replace it with a bridge.

The specific method of providing passage into Cold Creek has not been determined, but a
concept-level plan exists which includes the following elements (Tappel, 2012):

Excavate the existing John Wayne Pioneer Trail (historical railroad grade) to an
elevation approximately 55 feet below existing trail elevation, including removal of
the existing concrete culvert

Build a new stream channel with 50-foot-wide bottom under the trail crossing, with
cross-section dimensions to connect to the undisturbed creek sections upstream. Use
the existing creek's downstream control (plunge pool below culvert) for channel
vertical control

Install a 120-foot-long by 14-foot-wide steel beam or prestressed concrete girder
bridge for a new trail over Cold Creek, about 35 feet lower than the existing trail
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crossing. Place the bridge superstructure on precast concrete footings protected by
large armor rock (buried in streambanks)

o Gradually slope the trail at 6 percent grade on both sides of the new bridge, to
intersect the existing trail about 600 feet from the creek

o Roughly excavate a 50-foot-wide channel at about 8 percent slope to 200 feet
upstream of the new bridge. This channel would be excavated through existing
streambed deposits (natural alluvial materials). High flows in Cold Creek would be
expected to develop (headcut) an armored channel at about 5 percent slope to taper
into existing creek channel reaches upstream

o Excavated materials from the trail embankment excavation and from channel
excavation would be used onsite to construct more natural bank extensions for Cold
Creek downstream from the trail

e Replace the galvanized steel cable braces and anchors at the existing powerline and
reset them for a lower trail grade

e Reconstruct more natural topography and ground contours downstream (south) of the
trail and revegetate the area with native shrubs and trees to improve upland resources
within the project vicinity

To preserve recreation access, the new bridge could be installed prior to excavation of the
trail. Channel excavation and culvert removal would require inwater work and diversion of
flow from the existing channel. Construction would require temporary access roads and the
operation of heavy equipment in the riparian area. During construction, and sediment control
measures would be implemented. Immediately after construction, disturbed areas would be
restored by regrading the surface and planting native species. All inwater work would be
subject to work windows that minimize disturbance to bull trout and other aquatic species in
the project area.

2.4.6 Mitigation

Reclamation and Ecology would provide mitigation for impacts associated with Alternative
2A — KDRPP East Shore Pumping Plant. Specific mitigation measures are described in
Chapter 4 at the end of each resource section. Reclamation and Ecology would also comply
with the environmental commitments for the Proposed Action as described in Section 4.30.

2.5 Alternative 2B — KDRPP South Pumping Plant

Alternative 2B — KDRPP South Pumping Plant Alternative is similar to Alternative 2A except
that the intake and pumping plant would be located at the south end of the reservoir
downstream from Kachess Dam and adjacent to the Kachess River (Figure 2-5). The
proposed south pumping plant would be adjacent to the existing outlet works discharge pool,
just downstream from the existing Kachess Dam outlet channel, where the water would be
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released to the Kachess River. Thus, a pipeline between the pumping plant and outlet works
would not be needed. Figure 2-6 shows the major facilities associated with Alternative 2B —

KDRPP South Pumping Plant.

This section describes the proposed facilities and construction methods for Alternative 2B —
KDRPP South Pumping Plant. Table 2-4 lists the Alternative 2B facilities and the DEIS
sections in which they are listed. Table 2-5 does the same for the Alternative 2B construction
methods. Figures 2-5, 2-6, and 2-7 illustrate the facilities. The BTE is described in

Section 2.5.5.
Table 2-4. Alternative 2B Facilities
Facilities EIS Section

Reservoir intake and tunnel 2511
Pumping plant 2.5.1.2
Surge tank 25.13
Outlet works and discharge 25.1.4
Permanent access roads 2515
Power substation and transmission line 25.1.6

Table 2-5. Alternative 2B Construction Method

Facilities EIS Section
Site preparation 2.5.2.1
Reservoir intake and tunnel 2522
Pumping plant 25.23
Surge tank 2.5.2.4
Outlet works and discharge 2.5.25
Power substation and transmission line 2.5.2.6
Temporary construction facilities 2.5.2.7

Page 2-24 2.5 - Alternative 2B — KDRPP South Pumping Plant

January 2015



Legend

Road
~n~~ Perennial Stream
=\~ Intermittent Stream

Note
Underground facilities
shown as dashed lines.

Construction

Basin and
Boat Launch \
|

Yachess

Reservolr

/—{Intake with Fish Screens
v

Intake Tunnel - -
_ Construction Basin

and Boat Launch
\, Spoils Disposal Area
(potential)
Access
Surge Tank Road
v

Existing V v

Dam \
o ~
|Pumping Plantl—\ /—IStaging Area Limitsl
N
. 1
. - 4
SN Transmission Line

~ /_ (Conceptual Location)
\'d

@ Access Road

Power Supply Substation
(Conceptual Location)

Staging
Area Limits
0 s 1,000
I T .
0 Feet 0.2
I T e
Miles

Figure 2-5. Alternative 2B — KDRPP South Pumping Plant Overview




KDRPP and KKC DEIS

Access Road

Surge Tank

Power Supply
Substation
(conceptual location)

Existing
Dam
Outlet
Transmission Line
(conceptual locationi

Existing
Discharge

Pool Kachess River

Barrier

Not to scale

Figure 2-6. Alternative 2B — KDRPP South Pumping Plant Conceptual Site Plan

Page 2-26 2.5 - Alternative 2B — KDRPP South Pumping Plant January 2015



Chapter 2
Proposed Action and Alternatives

IKachessiResenrvoir

pumpingjplant;
220fé'é't xg150)feet:
footprint:

tank

(4) 84 inch square

|
ﬁ : discharge'pipes
diameter. / <diie"™

intake'tunnel \
110 foot diameter;

CIETIER [TE]

ilhisiperspective view has'noiscale’
Forireferencelpurposesithelshaft
structurelisi160ifeet'deepland 110
feetlin{diameter?

Figure 2-7. Alternative 2B — KDRPP South Pumping Plant
251 Facilities

2.5.1.1 Reservoir Intake and Tunnel

For Alternative 2B — KDRPP South Pumping Plant Alternative, a new intake would be
installed on the floor of the reservoir at approximately elevation 2,110. The intake would be
located near the south end of the reservoir approximately 3,200 feet from the existing dam.
With exception of location, the intake and fish screens would be the same as described for
Alternative 2A — KDRPP East Shore Pumping Plant (Section 2.4.1.1). For Alternative 2B —
KDRPP South Pumping Plant Alternative, the intake and tunnel would be sited in soft
surface soils on the reservoir bottom. Construction would be accomplished with a tunnel
boring machine (TBM) as described below, rather than the rock mining techniques used for
Alternative 2A — KDRPP East Shore Pumping Plant. The intake tunnel, which would convey
water from the intake to the pumping plant, would be approximately 3,350 feet long and 15
feet in diameter.

2.5.1.2 Pumping Plant

The south pumping plant would be located on a bench immediately downstream of the
existing Kachess Dam. The pumping plant shaft and ancillary systems would be the same as
described for Alternative 2A — KDRPP East Shore Pumping Plant except the shaft would be
only 115 feet deep. Because the pumping plant would be in a different location for
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Alternative 2B — KDRPP South Pumping Plant, the pumping unit configurations, and the
pumping lift, locations, and discharges inside the pumping plant would differ.

Alternative 2B — KDRPP South Pumping Plant Alternative would include pumps similar to
those in Alternative 2A — KDRPP East Shore Pumping Plant. The four vertical turbine
pumps with suction inlets would be located at approximate elevation 2,115. As described in
Alternative 2A — KDRPP East Shore Pumping Plant, several other pumping units with
different functions would also be used (two vertical turbine pumps to dewater the suction
inlet conduit, two drainage sump pumps to convey clean water back to Kachess Reservoir,
and two vertical turbine pumps to provide Kachess River minimum flows when the primary
drought relief pumps are not operating).

2.5.1.3 Surge Tank

A 50-foot-diameter surge tank buried 200 feet deep would be located just upstream of the
pumping plant. Alternative 2B would require a tall narrow surge tank because the distance
from the surface to the pipeline below would be deep. It would connect to the
13-foot-diameter tunnel with a short 10-foot-diameter pipe. The surge tank would be fully
fenced and uncovered, with approximately 3 feet extending above ground.

2.5.1.4 Outlet Works and Kachess River Discharge

Water would be conveyed from the pumping plant to a discharge structure that would flow
directly into the existing gravity outlet works discharge pool on the Kachess River.

25.1.5 Permanent Access Roads

A new gravel access road, approximately 26 feet wide and 690 feet long, would be located on
the east side of the pumping plant and would connect to NF-4818.

2.5.1.6 Power Supply Substation and Transmission Line

Alternative 2B — KDRPP South Pumping Plant would require a new interconnection to the
PSE supply. A power supply substation would be constructed adjacent to the south pumping
plant and surrounded by a fence. The service load for the pumping plant is estimated at
approximately 19 MVVA. The substation would have two transformers with a self-cooled
rating of no less than 10 MVA and a full-load rating no less than 20 MVVA. PSE would
supply power via a new 115 kV transmission interconnection at the existing PSE Easton

115 kV substation as described for Alternative 2A — KDRPP East Shore Pumping Plant
(Section 2.4.1.7). A portion of the proposed alignment is identified in Figure 2-5. From the
Easton substation to Kachess Dam Road, the transmission line route would be the same as
proposed for Alternative 2A. However, it would veer off the dam access road to the proposed
power supply substation at the south pumping plant.
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25.2 Construction

Construction of Alternative 2B — KDRPP South Pumping Plant is expected to be completed
over three construction seasons. For most facilities, construction would be similar to the
description for Alternative 2A — KDRPP East Shore Pumping Plant (Section 2.4.2).
Differing construction methods are described below.

2.5.2.1 Site Preparation

Site preparation activity would be similar to that described for Alternative 2A — KDRPP East
Shore Pumping Plant. Alternative 2B — KDRPP South Pumping Plant would involve
clearing and grading approximately 42 acres for pumping plant construction (including the
access road but not the transmission line), 36 acres of which would be restored after
construction is completed. Most of the clearing would be for temporary roads, construction
staging, and parking.

2.5.2.2 Reservoir Intake and Tunnel

The reservoir intake and tunnel would be constructed using a TBM, which is similar to a
large-diameter drill that excavates a circular tunnel and avoids surface disturbance and
blasting. A TBM consists of a shield with a rotating cutter head at the leading face and
trailing support mechanisms. Excavated soil is collected in a chamber behind the cutting
wheel and is removed from the tunnel launch shaft (in this case, the pumping plant shaft).
The interior lining of the tunnel is installed concurrently with TBM advancement.

The TBM would start from the pumping plant shaft and advance to the intake location in the
reservoir. The outside diameter of the TBM would be approximately 15 feet. The tunnel
would include seepage controls to prevent the inadvertent flow of water along the outside of
the tunnel. To provide for gravity flow of drainage entering the tunnel during construction,
the tunnel would be driven with a gentle uphill slope from the pumping plant shaft to the
intake in the reservoir.

Construction would include the following general steps:

o Prepare the intake location by removing the soft soils with a barge-mounted dredge to
expose harder soils. Install a steel-reinforced mat in the dredged area and fill with
concrete to create a foundation pad

o Install jet grouting at the tunnel location

o Dredge a channel (approximately 50-feet wide by 145-feet long by 3-feet deep)
extending from the jet grouting further into the reservoir to invert elevation 2,085

o Fill the dredge area with concrete

« Install docking sleeve and fish screens

e Launch TBM from tunnel shaft; TBM excavates to docking sleeve
e Remove TBM

January 2015 2.5 - Alternative 2B — KDRPP South Pumping Plant Page 2-29



KDRPP and KKC DEIS

2.5.2.3 Pumping Plant

For Alternative 2B — KDRPP South Pumping Plant, the pumping plant circular shaft would
house the pumping plant and provide access to serve as the portal for the intake tunnel
construction. The pumping plant shaft walls would be constructed using a hydro mill and the
slurry wall construction technique. The pumping shaft would be 160 feet deep and 110 feet
in diameter and lined with reinforced concrete to provide a permanent structure for the
pumping plant. Construction would include the following activities:

« Excavate and construct the pumping plant shaft
o Connect the shaft to the intake tunnel
e Construct the building over the pumping plant shaft

« Install pumps and other equipment

2.5.2.4 Surge Tank

The surge tank shaft would be constructed using a hydro mill and the slurry wall construction
technique. Once the diaphragm wall is complete the shaft interior would be excavated from
the top down. Seepage water would be collected in internal sumps pumped to the surface,
treated, and released back to the reservoir. Seepage through the 5-foot-thick concrete walls
would be controlled either by hand packing or by the use of grout injection to provide a
relatively water tight permanent structure.

2.5.25 Outlet Works and Kachess River Discharge

The area would be excavated, then the concrete outlet structure constructed in the area of
excavation using conventional construction equipment. The structure would have a
reinforced concrete ground slab with reinforced concrete sidewalls.

2.5.2.6 Power Supply Substation and Transmission Line

Construction of the power supply substation and transmission line would be similar to
Alternative 2A — East Shore Pumping Plant (Section 2.4.2.7). However, there is a steep
slope between the proposed substation and the South Pumping Plant, thus a directional drill
may be used to install casing to carry transmission and communication wires.

2.5.2.7 Temporary Construction Facilities

The temporary construction facilities would be constructed using the same methods
described for Alternative 2A — East Shore Pumping Plant (Section 2.4.2.8), but in different
locations.

Access Roads, Staging Areas, and Construction Parking. Primary construction access
would be via local roads to and from the 1-90 Sparks Road Interchange at Milepost 70. In
addition to the existing dam access road, there would be two new construction access roads,
both connecting to the existing Kachess Dam Road. They would provide access to the spoil
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disposal area, construction basin, and the deep-water boat launch. The approximately
0.2 miles of new roads would be gravel-surfaced and constructed using conventional
construction equipment.

An approximately 2 acre area would be established along the existing Kachess Dam Access
Road near the dam end of the road. This area would be used for staging, stockpiling,
administrative offices, and construction parking.

Concrete Batch Plant. A concrete batch plant as described for Alternative 2A — KDRPP
East Shore Pumping Plant would be used to supply concrete onsite for construction of the
pumping plant shaft and outlet works facilities. The batch plant would be located along
Kachess Dam Road in the same area described above (Section 2.4.2.8).

Construction Basin and Boat Launch. The shallow and deep water construction basins and
boat launches described for Alternative 2A — KDRPP East Shore Pumping Plant (Section
2.4.2.8) are also being considered for Alternative 2B (Figure 2-5).

Spoils Disposal Area. Similar to Alternative 2A — KDRPP East Shore Pumping Plant,
Reclamation is considering two options for disposal of spoils from construction (Section
2.4.2.8).

Temporary Power Supply. The local power grid or onsite generators would supply
temporary power for construction of Alternative 2B — KDRPP South Pumping Plant. An
existing PSE power source is available near the south end of Kachess Reservoir. Otherwise,
generators would supply temporary construction power.

2.5.2.8 Construction Scheduling and Sequencing

Construction of Alternative 2B — KDRPP South Pumping Plant is expected to last 3 years
(Table 2-6). The start date for construction is contingent upon the proposals receiving
congressional authorization and funding, and completion of all permitting and consultation
requirements”.

The estimated duration for the different construction phases is as follows:

« Mobilization, clearing, grading, establish construction facilities (7 months)
e Intake and fish screens (8 months)

e Intake tunnel (12 months)

e Surge tank (8 months)

e Pumping plant (12 months)

* For the purposes of economic and cost estimates prepared for feasibility study and socioeconomic analysis
prepared for this DEIS, 2016 was assumed to be the start of construction; however, this is speculative due to the
fact that authorization and funding are needed to proceed with construction.
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e Pumping plant building and equipment (9 months)
e Outlet works and discharge structure (6 months)

o Power supply substation and transmission line (15 months)

Table 2-6. Alternative 2B — KDRPP South Pumping Plant Approximate Construction
Schedule

Year 1

Clear and grade pumping plant and outlet works sites

Construct construction access roads

Establish administration offices, parking, and staging areas

Construct construction basin and boat launch area

Establish concrete batch plant, stockpile areas, and spoils disposal areas

Set up temporary power supply and generator

Begin dredge for intake construction

Begin surge tank construction

Year 2

Finish intake construction

Add fish screens

Complete surge tank

Construction tunnel to intake

Construct pumping plant

Construct tunnel access shaft and begin constructing of the intake tunnel

Begin construction of the transmission line and substation

Year 3

Complete construction of the transmission line and substation

Assemble prefabricated building for the pumping plant

Install ancillary equipment in the pumping plant building (electrical, HVAC)

Install pumps and other equipment

Construct outlet works and discharge

Complete site cleanup and restoration

2.5.3 Typical Annual Operations

Operations would be the same as described for Alternative 2A — KDRPP East Shore Pumping
Plant (Section 2.4.3).

254 Maintenance Activities

Maintenance would be the same as described for Alternative 2A — KDRPP East Shore
Pumping Plant (Section 2.4.4).
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255 Bull Trout Enhancement

Alternative 2B includes the BTE projects identified in Alternative 2A, Section 2.4.5. The
construction and operation of the BTE would be the same as described in Alternative 2A.

2.5.6 Mitigation

Reclamation and Ecology would provide mitigation for impacts associated with Alternative
2B — KDRPP South Pumping Plant. Specific mitigation measures are described in Chapter 4
at the end of each resource section. Reclamation and Ecology would also comply with the
environmental commitments for the Proposed Action as described in Section 4.30.

2.6 Alternative 3A — KKC North Tunnel Alignment

KKC consists of an underground tunnel to convey water from Keechelus Reservoir to
Kachess Reservoir. This would allow Reclamation to reduce flows in the upper Yakima
River, thereby improving rearing habitat for steelhead and spring Chinook, and improving
the ability to refill Kachess Reservoir following drought years. The proposed conveyance
extends east from the Keechelus Dam outlet and discharges on the west shore of Kachess
Reservoir.

Reclamation would operate KKC by diverting water by gravity flow from the Yakima River
downstream of Keechelus Reservoir to the Kachess Reservoir. Reclamation would transfer
flows in all years when Keechelus Reservoir is above its target pool elevation and Kachess
Reservoir is below target pool elevation.

Under existing conditions, flows released from Keechelus Reservoir are too high in summer
months to provide habitat for anadromous fish. This proposal would reduce flows in July
and August and provide a more gradual reduction in flows until September when flows are
reduced to 80-100 cfs as part of “mini flip-flop” operations (see Section 3.3).

This DEIS evaluates two alternatives for KKC: Alternative 3A — KKC North Tunnel
Alignment and Alternative 3B — KKC South Tunnel Alignment. The alternatives primarily
differ in how the tunnel and portals are configured. Reclamation would operate KKC the
same, regardless of the location of the facilities.

The Alternative 3A — KKC North Tunnel Alignment extends east from the Keechelus Dam
area to an outlet on the west shore of Kachess Reservoir (Figure 2-8). The tunnel is a single
segment tunnel that would be excavated upgradient from a portal at Kachess Reservoir. The
tunnel design evaluated in this DEIS curves slightly to the south to avoid a rock formation
that would require deep excavation to install the tunnel. Additional geotechnical information
(expected spring 2015) would be considered in selecting the tunnel route. This DEIS
assumes the curved tunnel alignment because it represents a worst-case scenario for
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environmental analysis. All of the facilities would be same regardless of whether the curved
or straight tunnel alignment is selected.

A more technical description of the design is presented in the Draft KKC Feasibility Design
Report (Reclamation and Ecology, 2014g). Figure 2-9 shows the major facilities associated
with Alternative 3A — KKC North Tunnel Alignment.

Tables 2-7 and 2-8 list the proposed facilities and construction methods, respectively, and
indicate the DEIS section in which they are described. Figures 2-8 and 2-9 illustrate the
facilities. Section 2.6.5 describes the BTE.

Table 2-7. Alternative 3A Facilities

Facilities EIS Section
Yakima River diversion and intake 26.1.1
Mechanical building 26.1.2
Conveyance from Yakima River to Keechelus portal 2.6.1.3
Keechelus portal 26.1.4
Tunnel from Keechelus Portal to Kachess Lake Road Portal 2.6.15
Kachess Lake Road portal and discharge structure 2.6.1.6

Table 2-8. Alternative 3A Construction Methods

Facilities EIS Section
Site preparation 26.2.1
Yakima River diversion and intake 2.6.2.2
Mechanical building 2.6.2.3
Conveyance from Yakima River to Keechelus portal 2.6.2.4
Keechelus portal 2.6.2.5
Tunnel from Keechelus Portal to Kachess Lake Road Portal 2.6.2.6
Kachess Lake Road portal 2.6.2.7
Kachess Lake Road discharge structure 2.6.2.8
Temporary construction facilities 2.6.2.9

2.6.1 Facilities

2.6.1.1 Yakima River Diversion and Intake

A new diversion and intake would be constructed in and next to the north (left) bank of the
Yakima River at the end of the existing rock-lined channel about 500 feet downstream from
the end of the existing concrete outlet from Keechelus Dam. The Yakima River diversion
dam would be a 7-foot-high adjustable crest dam. The crest dam could be raised or lowered
depending upon flow from the Keechelus Dam outlet and the desired flow to Kachess
Reservoir and desired flow in this reach (Figure 2-9). The diversion dam would include a
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velocity barrier to prevent fish from moving upstream when water is being diverted to the
Kachess Reservoir. The intake would be protected by a 125-foot-long structure containing
fish screens along the north bank of the channel. The fish screens were designed to meet
NMFS fish screening criteria®. The intake structure would also contain eight motorized slide
gates to control the flow through the intake structure. To accommodate any potential future
fish passage facilities, the Yakima River diversion dam, fish screens, and intake would be
designed so that potential future fish passage facilities could be added.

2.6.1.2 Mechanical Building

An approximately 18-foot-by-30-foot building would house the electrical and mechanical
control systems and flow measurement instrumentation. The new building would have
concrete walls and a metal roof and be located adjacent to the intake and diversion dam. The
existing transmission line would be extended to provide power to the mechanical building
and the motorized gates in the intake. The Yakima River gaging station would be relocated
to a new location downstream from the new diversion.

2.6.1.3 Conveyance from Yakima River to Keechelus Portal

A pipeline would convey water from the Yakima River intake to the Keechelus portal. This
pipeline would be constructed and aligned via one of two options (Figure 2-8): boring a
1,200-foot-long tunnel (Option B) or, if tunneling proves to be infeasible, constructing an
approximately 1,450-foot-long conventional open-cut-and-cover pipeline (Option A).
Additional geotechnical testing would be conducted prior to final design to determine the
feasibility of the tunneling option. The pipeline would have an inside diameter of 8 feet and
be steel for Option B, but could be either steel or concrete if Option A is chosen. Either
pipeline option would be approximately 30 to 50 feet below ground surface (bgs) at
approximate elevation 2,415.

® Fish screen criteria come from NMFS Northwest Region report, "Anadromous Salmonid Passage and Facility
Design" (NMFS, 2011).
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Figure 2-8. Alternative 3A — KKC North Tunnel Alignment Overview
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Figure 2-9. Alternative 3A — KKC North Tunnel Alignment Conceptual Site Plan

2.6.1.4 Keechelus Portal

The Keechelus portal would connect the conveyance pipeline to the western terminus of the
tunnel (Figure 2-8). The portal would include a vertical drop shaft with a plunge pool and
de-aeration chamber. The concrete-lined drop shaft would be approximately 130 feet deep
and 25 feet in diameter with Option A. For Option B, it would be elliptically shaped, 25 feet
wide and 40 feet long to accommodate pipe jacking equipment and 30-foot pipe sections
during construction. Water from the conveyance pipeline would enter from side about one
third of the way down the shaft, then free fall to the bottom of the plunge pool. Flow energy

caused by the elevation difference between Keechelus
Reservoir and Kachess Reservoir would be dissipated
through the drop shaft and plunge pool. The tunnel to
Kachess Reservoir would exit the drop shaft

Pipe jacking uses hydraulic jacks to
push specially designed pipes
through the ground behind the
excavation.

approximately 120 feet bgs (elevation 2,330), at the top
of the plunge pool.

2.6.1.5 Tunnel from Keechelus Portal to Kachess Lake Road Portal

The tunnel for Alternative 3A — KKC North Tunnel Alignment would be approximately
21,400 feet (4 miles) long and 12 feet in diameter. It would be a round, concrete lined, free
flow tunnel, designed to convey 400 cfs during flow transfer operation. If geological
conditions warrant, the tunnel may be a flat-bottom horseshoe shape. The tunnel would
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extend from the Keechelus portal to the Kachess portal (Figure 2-8). The tunnel would have
a slight downward slope to facilitate drainage.

2.6.1.6 Kachess Lake Road Portal and Discharge Structure

The east terminus of the tunnel - the Kachess Lake Road portal - would be located on the
west shore of Kachess Reservoir near Kachess Lake Road (Figure 2-8 and Figure 2-9). The
Kachess portal would be excavated into the hillside to the northwest of Kachess Lake Road
allowing at-grade access to the partially buried structure. The wall of the portal, concrete
deck panels and vent stacks would be visible above ground. Reclamation would screen the
site from Kachess Lake Road using a berm and trees. Standard medium voltage power
would be connected from Kachess Lake Road at the site to supply power for security lighting
and a water level and velocity flow meter.

The tunnel would enter the portal at elevation 2,300; water would then flow into an
approximately 10-foot deep, 20-foot wide by 40-foot long discharge drop structure. Water
would be conveyed from the discharge structure under Kachess Lake Road through a
400-foot long double box culvert, 6 feet wide by 6 feet high. From there, the water would be
routed through an energy dissipation spillway channel (90 feet long and 20 feet wide), into a
60-foot long, 20-foot wide stilling basin located approximately 10 feet below the full pool
elevation of the Kachess Reservoir. Water would then flow over a riprap pad (200 feet long
by 30 feet wide) directly into the Kachess Reservoir (Figure 2-9). The final size, shape, and
extent of riprap would be determined based on bed materials, slope, and erosion potential.
The site would be fenced for security purposes.

2.6.2 Construction

Construction of Alternative 3A — KKC North Tunnel Alignment is expected to be completed
over three construction seasons. The following general construction activities would be
included.

2.6.2.1 Site Preparation

Site preparation for construction would include establishing erosion and sedimentation
control measures and clearing and grubbing. A total of approximately 12.5 acres would be
cleared for the construction of Alternative 3A — KKC North Tunnel Alignment with Option A
and approximately 8.5 acres with Option B. After construction, approximately 8.5 and

4.5 acres with Option A and Option B respectively, would be restored with native vegetation.

At the Yakima River diversion dam and intake, construction would require that
approximately 2 acres be cleared of trees and vegetation. No additional surface disturbance
would be necessary for the Option B tunnel. For the Option A open-cut-and-cover pipeline;
however, an additional 4 acres would need to be cleared, including a construction pathway
approximately 200 feet wide along the open-cut-and-cover pipeline alignment. Of this,
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approximately 0.5 acre would remain permanently cleared. Approximately 5 acres would be
cleared for the Kachess Lake Road portal and temporary road relocation.

2.6.2.2 Yakima River Diversion Fish Screens and Intake

The Yakima River diversion, fish screens, and intake would be constructed in an open cut
excavation. Cofferdams would be installed across the Yakima River, both above and below
the construction area. River flow would be conveyed between the cofferdams through a steel
pipe or pipes. The bypass system would be sized to accommodate Yakima River flow
needed for irrigation. A shoring system would also be installed. Dewatering would be
required to maintain a dry site behind the cofferdam until the foundation slabs and walls of
the diversion and intake structure are constructed. Wells adjacent to the excavation and
inside the cofferdam system would be used to dewater the area to a depth roughly 2 to 4 feet
below the bottom of the excavation during construction.

2.6.2.3 Mechanical Building

Reclamation would construct the 18-foot-by-30-foot mechanical building with concrete walls
and a standing seam metal roof using conventional construction techniques. Reclamation
would also remove its existing gaging station and install a new one downstream.

2.6.2.4 Conveyance from Yakima River to Keechelus Portal

For Option B, an 8-foot-diameter pipeline would be tunneled from approximately 40 feet
below ground in the Keechelus portal drop shaft to the excavation for the intake structure
next to the Yakima River. Reclamation would install the tunnel using an open face TBM that
would be advanced by jacking steel pipe sections behind the TBM. Dewatering would occur
in advance of the tunneling operation allowing personnel to access the tunneling face to
break up and clear obstructions such as boulders. The pipeline would be grouted in place.
The TBM would begin in the Keechelus Portal and be removed from the Yakima River
intake structure when tunneling is complete.

If future geotechnical investigations deem tunneling (Option B) to be infeasible, an open-cut-
and-cover method (Option A) would be used to install the 96-inch-diameter pipeline. The
Option A pipeline would skirt the wetland area below the dam and follow the lowest ground
elevations to reduce the depth of excavation required. To reduce riparian impact, a trenchless
method, such as pipe ramming, would be used to construct 250 feet of pipeline under a berm
adjacent to the river. This section would be grouted in place and connected to the open
trenched pipeline. Depending upon the final depth of the pipeline, the open-cut-and-cover
pipeline would require a cleared area of up to 200 feet wide along the pipeline alignment.
Both options would require installation of dewatering wells to keep the work area relatively
dry during construction. The dewatering water would be piped to a settling basin and
infiltration basins. The groundwater is expected to be relatively free of turbidity; therefore,
further treatment would not be required.
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2.6.25 Keechelus Portal

Construction of the drop shaft at the Keechelus portal may require shoring by sheet piling or
secant pile construction down to bedrock to allow for excavation without dewatering. Some
dewatering may be required to allow construction of the drop shaft in the dry. The drop shaft
would be advanced into the underlying bedrock using confined drill-and-blast methods to the
required depth.

For Option A, the portal would be 25 feet in diameter. For Option B, the upper part of the
portal shaft would also serve as a jack-and-bore launching shaft, thus it would be elliptical,
25 feet wide and 40 feet long to accommodate the pipe jacking equipment and 30-foot pipe
sections. With both options, tunnel-boring equipment would be retrieved from the Keechelus
Portal.

2.6.2.6 Tunnel from the Keechelus Portal to the Kachess Lake Road Portal

Construction access and material hauling to and from the tunnel would be through the
Kachess Lake Road portal. To provide for gravity flow of drainage from the tunnel during
construction, the TBM would be launched from the Kachess Lake Road portal and the tunnel
would be mined by proceeding upslope to the Keechelus portal. The Keechelus portal would
serve as the retrieval portal for the tunneling equipment.

The tunnel most likely would be a circular tunnel constructed using a TBM assembled for the
specific rock materials through which the tunnel would be advanced. Alternatively, the
tunnel could have a flat-bottom horseshoe shape that would be excavated using drill-and-
blast methods, road header methods, or both. Tunnel construction would occur throughout
the year. Power would be supplied by hookup to the local power grid or by onsite
generators. The tunnel would be vented with electrical blowers and temporary air supply
ducts during construction. It may be necessary to sink a 36- to 48-inch-diameter shaft
approximately half way along the alignment for ventilation. If this ventilation shaft is
necessary, it would be drilled from the surface and sited near the existing USFS road.
Another option would be to enlarge the tunnel diameter to allow for the installation of larger
ventilation ducting and intermediate air blower stations to convey fresh air to the TBM end
of the tunnel.

2.6.2.7 Kachess Lake Road Portal

On the northwest side of Kachess Lake Road, the rock face of the adjacent hillside would be
excavated so that there would be approximately 20 to 30 feet of rock over the portal. The
rock face would be laid back at a steep angle. This excavation would also provide
approximately 4 acres of level area at road grade adjacent to Kachess Lake Road for siting
the tunnel power, ventilation support systems, as well as for receiving, storing, and loading of
tunnel muck onto trucks.
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Approximately 1,200 feet of Kachess Lake Road would be temporarily realigned around the
Kachess Lake Road portal area in order to maintain traffic access around the site during
construction (Figure 2-9). The portal would be constructed using drill-and-blast methods and
supported using rock bolts and shotcrete.

Shotcrete is a construction Once the work area is constructed and the road relocated, a
method in which concrete 50-foot-long starter tunnel would be constructed using drill
is projected at high velocity | and blast methods and supported using rock bolts and

onto a surface using a shotcrete. The TBM and trailing gear would then be

hose. launched to bore the tunnel.

2.6.2.8 Kachess Lake Road Discharge Structure

The discharge structure into Kachess Reservoir would be constructed while Kachess Lake
Road is temporarily realigned. Once the tunneling is finished and the portal discharge
structure, road crossing, and upper half of the energy dissipation spillway channel are
constructed, the permanent road would be restored and reopened. The lower half of the
spillway and stilling basin would be constructed after the road is reopened.

The energy dissipation spillway and stilling basin would likely be constructed when the
reservoir is drawn down in the fall to permit construction of the outlet in either dry or
shallow-water conditions. A sheet pile cofferdam and localized dewatering would likely be
required to install the outlet structure. Depending upon the geology of the slope below the
stilling basin, riprap may also need to be installed on the slope below the stilling basin. This
riprap could be placed when the reservoir is drawn down.

2.6.2.9 Temporary Construction Facilities

Access Roads, Staging Areas, and Construction Parking. No new roads would be needed
for construction in the Keechelus Dam area. However, clearing and improvement of about
400 feet of road below Keechelus Dam would be required to access the Keechelus portal
area. An approximately 2 acre area within the open area adjacent to the existing Reclamation
buildings and parking slabs would be used for staging, stockpiling, construction parking,
truck turn around, and construction offices.

An area of approximately 600 feet by 250 feet along Kachess Lake Road would be used to
support tunneling operations from the Kachess Lake Road portal. This area would house
tunnel construction offices, be used to stage tunnel mining equipment, and provide space to
load excavated material into trucks for removal. This construction staging area near Kachess
Lake Road Portal would be restored following construction.

Approximately 1,200 feet of Kachess Lake Road would be temporarily realigned around the
Kachess Lake Road portal area in order to maintain traffic access around the site during
construction. The rock slope adjacent to the northwest side of the road would be cut back
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and some of the excavated material would be used as grading material to relocate Kachess
Lake Road. Road would be realigned 3 to 6 months.

Concrete Batch Plant. A concrete batch plant may be used during construction. The batch
plant would be located at a staging area.

Spoils Disposal. Approximately 90,000 cy of material would be excavated from the tunnel
and hauled from the Kachess Lake Road portal. The Keechelus portal drop shaft and other
tunnel pipeline excavations and discharge structure excavations would add about 25,000 cy,
for a total of approximately 115,000 cy of excavated material. This material would be
disposed at an approved off-site location. Additional Kachess Lake Road portal cut-and-fill
operations would be required for leveling the site, tunneling, and temporary relocation of
Kachess Lake Road.

Disposal areas have yet to be identified; however, there is an existing quarry near Keechelus
Dam that may be available for disposing of the crushed material excavated from the tunnel.
Depending upon construction timing, WSDOT could potentially use the material as fill for
the 1-90 improvement project. This DEIS assumes that a disposal area would be identified
within approximately 10 miles of the Proposed Action.

2.6.2.10 Construction Scheduling and Sequencing

The sequence of construction activity would depend upon construction start dates, reservoir
water surface elevations, contractor resources, weather, and construction activities associated
with the proposed 1-90 Phase 2A project. Table 2-9 presents one of the possible construction
sequencing scenarios, more details are available in the KKC Draft Feasibility Design Report
(Reclamation and Ecology, 2014g). The total construction period is expected to last
approximately 3 years. The start date for construction is contingent upon the proposals
receiving congressional authorization and funding, and completion of all permitting and
consultation requirements.
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Table 2-9. Alternative 3A - KKC North Tunnel Alignment Approximate Construction
Schedule

Year 1

Clear sites for the Kachess Lake Road and Keechelus portal

Extend and realign Kachess Lake Road

Prepare for portals, including dewatering as needed; excavate for river diversion, intake portal,
fish screens

Mobilize and install tunneling machine, begin construction of river diversion and fish screens

Begin TBM and shallow tunnel mining operations

Year 2

Continue TBM mining of tunnel

Continue river diversion and fish screen construction

Complete construction of the Keechelus portal drop shaft depth, and complete the diversion, fish
screen, and intake structures

Begin construction of the de-aeration chamber and tunnel receiving section

Year 3

Complete TBM mining of tunnel and remove TBM

Begin construction of remaining tunnel portal structure, Kachess Lake Road portal discharge
structure, conveyance, and spillway

Complete construction of Keechelus portal drop shaft, and install remaining mechanical,
electrical, and control systems at the portal and Yakima River intake

Complete site cleanup and restoration

Reopen Kachess Lake Road

Put tunnel into operation

2.6.3 Typical Annual Operations

Reclamation would operate Alternative 3A — KKC North Tunnel Alignment by releasing
water from Keechelus Reservoir and diverting it from the Yakima River just downstream
from the reservoir (Keechelus Reach). Water would be transferred from Keechelus
Reservoir to Kachess Reservoir to help balance storage between the two reservoirs and to
improve instream flow conditions for specific aquatic species in the Keechelus Reach. Water
would be transferred up to a rate of 400 cfs depending upon water availability. Flows could
be transferred throughout the year but the hydrologic modeling conducted for KKC assumed
the transfers would occur when Keechelus Reservoir storage is greater than 80,000 acre-feet.

Transfers of water throughout the year would reduce the volume of water that would need to
be released from Keechelus Reservoir to meet water supply needs during the midi-to late
irrigation season. This would enable Reclamation to maintain lower flows in the Keechelus
Reach while still allowing Keechelus stored water to provide for downstream demands.
These flows would be held to a 500 cfs level in July and then ramped down gradually from
500 cfs on August 1 to 120 cfs by September 1. After September 1, Reclamation would
maintain flows between 100 and 200 cfs for spawning during the winter months, except
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during dry years when the minimum flow would be 80 cfs and when high runoff would
require more water to be spilled from the reservoir in early September.

Reclamation would operate KKC in all years when there is adequate water in Keechelus
Reservoir (i.e., it is above its target pool elevation) and when there is adequate space in
Kachess Reservoir (i.e., it is below its target pool elevation). The surface water elevation in
Keechelus Reservoir would remain within the historical range between low and high pool
levels with operation of KKC.

2.6.4 Maintenance Activities

The existing maintenance, inspection, monitoring, and debris removal activities at Keechelus
Dam would continue. New maintenance work would include daily removal of debris from
the fish screens; care of the flow control gates and controls; inspection and care of the new
Kachess Lake Road discharge structure and spillway; and inspection and repairs of the
conveyance, pipeline, and portals. Ice management would be needed to prevent ice from
plugging or damaging the fish screen. Reclamation would use a low-pressure air bubbler to
release a small constant air flow across the intake to reduce anchor ice and assist in keeping
floating debris moving across the screens.

For flow control Reclamation would use a programmable logic control (PLC), set to the
desired diversion flow, the Keechelus Dam release rate, and the Yakima River instream flow
requirement. The PLC would use these parameters, and real-time water surface elevation
and discharge pipeline flow meter data, to automatically adjust the flow diversion dam height
and the motorized flow control gate settings.

Typical maintenance would also include annual facility reviews. Major maintenance would
take place on a 5-year cycle. Replacement of equipment would be on a 20-year cycle.

2.6.5 Bull Trout Enhancement

Alternative 3A includes the BTE identified in Alternative 2A, Section 2.4.5. Construction
and operation would be the same as described in Alternative 2A.

2.6.6 Mitigation

Reclamation and Ecology would provide mitigation for impacts associated with Alternative
3A — KKC North Tunnel Alignment. Specific mitigation measures are described in Chapter 4
at the end of each resource section. Reclamation and Ecology would also comply with the
environmental commitments for the Proposed Action as described in Section 4.30.
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2.7 Alternative 3B — KKC South Tunnel Alignment

Alternative 3B — KKC South Tunnel Alignment is similar to Alternative 3A — KKC North
Tunnel Alignment. All of the facilities located in the Keechelus Dam area would be the same
as proposed for Alternative 3A — KKC North Tunnel Alignment (Sections 2.6.1.1 through
2.6.1.4). The tunnel would start at the Keechelus Reservoir portal, but would be located
further south than for Alternative 3A, discharging into Kachess Reservoir at the Kachess
Reservoir portal just to the south of the portal proposed for Alternative 3A (Figure 2-10 and
Figure 2-11). In order to reduce truck traffic on Kachess Lake Road and eliminate the need
to relocate that road, the access portal for construction would be located near the 1-90

Exit 62 Stampede Pass interchange. Construction from this portal would be done in two
segments, one extending northwest to the Keechelus portal and one extending northeast to
the Kachess Reservoir outlet.
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Figure 2-10. Alternative 3B — KKC South Tunnel Alignment Overview
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Figure 2-11. Alternative 3B — KKC South Tunnel Alignment Conceptual Site Plan

Tables 2-10 and 2-11 list the proposed facilities and construction methods, respectively, that
are different than in Alternative 3A — KKC North Tunnel Alignment, and indicate the DEIS
section in which they are described. Figures 2-10 and 2-11 illustrate the facilities. The BTE
is described in Section 2.7.5.

Table 2-10. Alternative 3B Facilities

Facilities EIS Section
[-90 Exit 62 portal 2.7.1.1
Tunnel from 1-90 Exit 62 Portal to Keechelus and Kachess Reservoir portals 2.7.1.2
Kachess Reservoir portal and discharge structure 2.7.1.3

Table 2-11. Alternative 3B Construction Methods

Facilities EIS Section
Site preparation 2.7.2.1
[-90 Exit 62 portal 2.7.2.2
Tunnel from 1-90 Exit 62 Portal to Keechelus and Kachess Reservoir portals 2.7.2.3
Kachess Reservoir portal and discharge structure 2.7.24
Temporary construction facilities 2.7.25
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2.7.1 Facilities

2.7.1.1 1-90 Exit 62 Portal

The 1-90 Exit 62 portal would be located in WSDOT’s existing 1-90 construction staging area
just northeast of 1-90 at Exit 62 Stampede Pass interchange. The portal would include two
25-foot-diameter lined shafts, one approximately 160 feet deep and an adjoining shaft
approximately 93 feet deep. A hydraulic transition structure would be included at the bottom
of the portal to connect both tunnel segments and to efficiently manage and guide the flow of
water and air as the flow changes direction at the portal.

2.7.1.2 Tunnel from 1-90 Exit 62 Portal to Keechelus and Kachess Reservoir Portals

The tunnel for Alternative 3B — KKC South Tunnel Alignment would be approximately

4.9 miles long, divided into two segments. Segment A starts at the Keechelus portal and
extends southeast to the Exit 62 portal. Segment B would start at the 1-90 Exit 62 portal, but
would angle to the northeast and discharge to Kachess Reservoir. Segment A from
Keechelus portal to the 1-90 Exit 62 portal would be approximately 1.8 miles long and be at
elevation 2,330 to 2,320. Segment B from the 1-90 Exit 62 portal to Kachess Reservoir
would be approximately 3.2 miles long be at elevation 2,260 to 2,360. The tunnel has been
designed to convey 400 cfs during flow transfer operation.

As for Alternative 3A — KKC North Tunnel Alignment, the tunnel would be 12 feet in
diameter and most likely circular; but a flat-bottom horseshoe shape is also an option.

2.7.1.3 Kachess Reservoir Portal and Discharge Structure

The Kachess Reservoir portal and discharge structure would be located at the Kachess
Reservoir west shoreline on a parcel managed by the USFS south of a residential
development (Figure 2-10). A permanent access road from Kachess Lake Road, 25 feet wide
and 500-feet long would be constructed just north of the portal. The portal would consist of a
TBM removal portal headwall. The discharge structure would be a buried 10-foot-diameter
pipeline or concrete box structure, 300 feet long. The pipeline would be connected to a
20-foot-wide, 50-foot-long spillway by a 30-foot-long transition structure. The entire
structure would be made of concrete. It then would exit into the Kachess Reservoir over a
concrete or riprap lined channel. Permanent electrical service would be provided for lighting
and flow monitoring systems.

2.7.2 Construction

Construction of Alternative 3B — KKC South Tunnel Alignment is expected to be completed
over three construction seasons, beginning in 2016. The following general construction
activities would be included.
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2.7.2.1 Site Preparation

Site preparation for construction would include establishing erosion and sedimentation
control measures and clearing and grubbing. A total of approximately 13 acres would be
cleared for the construction of Alternative 3B — KKC South Tunnel Alignment with Option A
and 9 acres with Option B. After construction approximately 11.5 and 7.5 acres with Options
A and B respectively, would be restored with native vegetation.

Clearing for the Yakima River diversion and intake would be the same as described for
Alternative 3A — KKC North Tunnel Alignment in Section 2.6.2.1. At the 1-90 Exit 62 Portal
approximately 4 acres would be cleared and at the Kachess Reservoir portal and discharge
structure approximately 2 acres would be cleared.

2.7.2.2 1-90 Exit 62 Portal

The 1-90 Exit 62 portal would consist of two portal shafts for access by equipment (including
the TBM) and personnel, removal of excavated material, and management of power and air.
The portal would be constructed using open-cut drill-and-blast methods. A 50-foot-long
starter tunnel would be built for each tunnel heading using drill-and-blast methods to
facilitate installation of the TBM and trailing gear. The starter tunnels would eventually
serve as parts of the portal’s hydraulic transition structure. Concrete would be poured to
complete the hydraulic transition structure, and permanent access facilities would be installed
after completion of the tunnel mining and lining activities. The 160-foot deep portal shaft
would serve as TBM launch location for tunnel Segment A, and the approximately
93-foot-deep shaft would launch the TBM for tunnel Segment B.

2.7.2.3 Tunnel from 1-90 Exit 62 Portal to Keechelus and Kachess Reservoir Portals

The tunnel for Alternative 3B — KKC South Tunnel Alignment would be constructed in two
segments from the 1-90 Exit 62 portal. Both segments would likely be circular tunnels
constructed using one or two TBMs. Alternatively, one or both could be a flat-bottom
horseshoe-shaped tunnel excavated using drill-and-blast methods, road header methods, or
both.

If only one TBM were used, the segments would be constructed one after the other. If two
TBMs were used, the segments would be constructed concurrently. This decision to use one
or two TBMs would depend upon factors such as scheduling constraints, construction access
requirements, and equipment availability. If two TBMs were used, one would have to be
installed and launched before the other. As for Alternative 3A — KKC North Tunnel
Alignment, the TBM would be powered by a hookup to the local power grid or by onsite
generators.

To provide for gravity flow of drainage from the tunnel during construction, tunnel Segment
A would be mined upgradient northwest toward the Keechelus portal drop shaft. Tunnel
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Segment B would be mined northeast to the Kachess Reservoir discharge structure. Tunnel
drainage collecting at the Exit 62 portal would be pumped and treated prior to discharge.
Tunnel construction would occur throughout the year.

2.7.2.4 Kachess Reservoir Portal and Discharge Structure

A 500-foot long access road from Kachess Lake Road would be constructed to access the site
from the north. An approximately 2-acre area between Kachess Lake Road and Kachess
Reservoir would be cleared, and part of it would be excavated. Depending upon the final
method of construction and depth of water in the reservoir, a sheet pile cofferdam may be
required for construction of the portal and discharge structure. If required, the cofferdam
would be constructed first to keep the site dry. A headwall, base slab, and side walls would
be constructed to receive the TBM from the 1-90 Exit 62 portal. Once the TBM is dismantled
and removed, the remaining walls of the discharge structure would be constructed and the
cofferdam removed.

Depending upon the geology of the slope below the discharge structure, riprap may also need
to be installed on the slope below the stilling basin. The riprap would be placed in the dry
when the reservoir is drawn down.

2.7.2.5 Temporary Construction Facilities

Access Roads, Staging Areas, and Construction Parking. In the Keechelus Dam area
access roads, staging, and parking would be the same as for Alternative 3A — KKC North
Tunnel Alignment (Section 2.6.2.9). Construction staging would also be established at the
1-90 Exit 62 portal. Tunnel staging at the 1-90 Exit 62 portal would require approximately
3.5 acres. At present, WSDOT uses the portal area as a construction staging area; therefore,
little additional clearing would be required. The existing disturbed area is approximately
4.5 acres.

Concrete Batch Plant. A concrete batch plant may be used during construction. If used it
would be located at a staging area.

Spoils Disposal. The volume of material to be excavated and hauled from the 1-90 portal is
approximately 110,000 cy. Together, the Keechelus portal shaft, 1-90 Exit 62 portal shaft,
other tunnel excavations, and discharge structure excavations would add about 20,000 cy, for
a total of approximately 130,000 cy of excavated material.

Disposal areas have yet to be identified; however, there is an existing quarry near Keechelus
Dam that may be available for disposing of the crushed material excavated from the tunnel.
Depending upon construction timing, WSDOT could potentially use the material as fill for
the 1-90 improvement project. This DEIS analysis assumes that a disposal area would be
identified within 10 miles of the Proposed Action.
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2.7.2.6  Construction Scheduling and Sequencing

Construction of Alternative 3B — KKC South Tunnel Alignment is expected to last 3 years,
assuming year-round activity. The inreservoir work would be scheduled for fall when the
reservoir is drawn down. The start date for construction is contingent upon the proposals
receiving congressional authorization and funding, and completion of all permitting and
consultation requirements.

The sequence of construction activity would depend upon construction start dates, reservoir
water surface elevations, contractor resources, weather, and construction activities associated
with the proposed 1-90 Phase 2A project. Table 2-12 illustrates the approximate schedule for
constructing the different elements of Alternative 3B — KKC South Tunnel Alignment.

Table 2-12. Alternative 3B — KKC South Tunnel Alignment Construction Schedule and
Sequencing

Year 1

Clear sites for 1-90 Exit 62 and Keechelus Dam portals

Install Yakima River diversion cofferdam and temporary bypass

Excavate and line 1-90 Exit 62 portal to tunnel depth

Excavate Yakima River intake

Start construction on Yakima River diversion and fish screen structure

Begin mining of starter tunnels and the Keechelus conveyance pipeline

Year 2

Continue mining and lining of Keechelus conveyance pipeline

Complete mining of starter tunnels for the 1-90 Exit 62 portal

Complete Yakima River diversion

Continue fish screen and intake structure construction

Mobilize and install the TBMs for tunnel Segments A and B

Continue mining both the Segments A and B

Begin construction of Kachess Reservoir Portal

Begin construction of the deaeration chamber and tunnel receiving station at Keechelus Portal

Year 3

Complete mining both tunnel segments

Dismantle and remove the TBMs from the Keechelus and Kachess Reservoir portals

Complete construction of the Kachess Reservoir discharge structure

Complete construction of the 1-90 Exit 62 portal structure, shaft portal lid, and access structure

Complete the Keechelus deaeration chamber and plunge pool

Complete construction of Keechelus portal structure

Install remaining mechanical, electrical, and control systems at the portals and Yakima River
intake

Complete Keechelus and 1-90 Exit 62 site work and site restoration
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2.7.3 Typical Annual Operations

Operations would be the same as described for Alternative 3A — KKC North Tunnel
Alignment (Section 2.6.3).

2.7.4 Maintenance Activities

Maintenance would be the same as described in Section 2.6.4 for Alternative 3A — KKC
North Tunnel Alignment.

275 Bull Trout Enhancement

Alternative 3B includes the BTE identified in Alternative 2A, Section 2.4.5. Construction
and operation would be the same as described in Alternative 2A.

2.7.6 Mitigation

Reclamation and Ecology would provide mitigation for impacts associated with Alternative
3B — KKC South Tunnel Alignment. Specific mitigation measures are described in Chapter 4
at the end of each resource section. Reclamation and Ecology would also comply with the
environmental commitments for the Proposed Action as described in Section 4.30.

2.8 Alternative 4 — Combined KDRPP and KKC

Under Alternative 4 — Combined KDRPP and KKC, Reclamation would implement KDRPP
and KKC together to provide more flexible water management. In addition to allowing
Reclamation to reduce artificially high flows in the Keechelus Reach, combined operation of
KDRPP and KKC would speed up refill of Kachess Reservoir after it has been drawn down
in drought years under KDRPP.

The facilities, construction, and maintenance processes for each component would be the
same as described in Sections 2.4 through 2.7 Construction of the two components could
occur at the same time, and last approximately 3 years. The start date for construction is
contingent upon the proposals receiving congressional authorization and funding, and
completion of all permitting and consultation requirements.

Alternative 4 includes the BTE as identified in Alternative 2A, Section 2.4.5. Construction
and operation would be the same as described in Alternative 2A. Reclamation and Ecology
would provide mitigation for project impacts as described in Chapter 4 at the end of each
resource section. Reclamation and Ecology would also comply with the environmental
commitments for the Proposed Action as described in Section 4.30.

2.8.1 Typical Annual Operations

Reclamation would operate KDRPP and KKC together to increase the frequency of refill of
Kachess Reservoir after a drought year and continue to control flows in the Keechelus Reach
to improve fish habitat.
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KDRPP would be operated remotely from Reclamation’s Yakima Operations Center, but
local operational capabilities would be available. Reclamation would use KDRPP to supply
water to proratable water users such KRD, RID, and WIP. KDRPP would be used in drought
years and when needed to meet water supply requirements while Kachess Reservoir is
refilling to a level above the gravity outlet. It would typically be used from about July 1 for
10 to 12 weeks. Depending on the duration and severity of the drought, it would be operated
for that 10- to 12-week period a single year or multiple consecutive years. Reclamation
would operate KDRPP when water supply falls below 70 percent of proratable water rights.
As described in Section 1.3 of the Integrated Plan PEIS, 70 percent would provide a water
supply sufficient to prevent severe economic losses to proratable water rights users
(Reclamation and Ecology, 2012).

Typical operations for KDRPP are the same as described in Section 2.4.3. Section 4.3.8
describes expected reservoir levels under combined operation of KDRPP and KKC. Typical
operations for KKC are the same as described in Section 2.6.3. The surface water elevation
in Keechelus Reservoir would remain within the historical range with combined operation of
KDRPP and KKC.

2.9 Estimated Cost of Alternatives

This section summarizes estimated costs of the alternatives included in the KDRPP and KKC
Feasibility Design Reports (Reclamation and Ecology, 2014f and 2014g) and Economics
Analysis Reports (Reclamation and Ecology, 2014c and 2014d). These estimates were
prepared for each alternative and include field costs, noncontract costs, interest during
construction, operations, maintenance, replacement, and power costs.

Field costs are defined as the capital costs from procurement to construction closeout. Field
costs include mobilization by the construction contractor, materials, fabrication and
installation. Field costs also include construction contingencies and sales tax. Noncontract
costs include work or services provided, generally by agency personnel or other parties
besides the construction contractor. Noncontract costs also include land or right-of-way
acquisitions, field investigations, design and specifications, construction management, and
environmental compliance, among other items. The interest-during-construction costs are
interest costs charged on the field costs of construction contracts and noncontract costs
during the construction period.

Operations, maintenance, replacement and power costs are long-term costs to operate and
maintain. Some of these costs occur every year while others occur less frequently. These
costs are added up over a 100-year time period.

In order to make short-term costs and long-term costs comparable, economists apply a
present-value calculation. This takes into account the time value of money and converts
future expenditures into the value of the expenditures as if they were all spent today. All of
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the costs discussed in this section have been expressed in present value terms. All values are
expressed in uninflated, 2014 dollars.

The cost estimates are summarized in this section. Estimates were prepared using the same
assumptions and unit prices. Additional specific information on methods and results of cost
estimation are described in KDRPP and KKC Feasibility Design Reports (Reclamation and
Ecology, 2014f and 2014g) and the KDRPP and KKC Economics Analysis Reports
(Reclamation and Ecology, 2014c and 20144d).

2.9.1 Estimated Costs for the No Action Alternative

Under the No Action Alternative, no new facilities would be constructed and no construction
costs would be incurred. Since neither KKC nor KDRPP would be in place, the construction,
operations, maintenance, replacement, and power (OMR&P) cost for the No Action
Alternative is considered to be zero. Reclamation would continue its OMR&P on existing
facilities.

2.9.2 Estimated Costs for Action Alternatives

Table 2-13 lists the estimated total 100-year costs for Alternative 2A — KDRPP East Shore
Pumping Plant and Alternative 2B — South Pumping Plant. Table 2-14 lists the estimated
total 100-year costs for Alternative 3A — KKC North Tunnel Alignment and Alternative 3B —
KKC South Tunnel Alignment. The values shown for Alternatives 3A and 3B assume
selection of Option B for the Yakima River to Keechelus Portal Conveyance (Section 2.6.2).
All the action alternatives used the same assumptions and unit prices.

Cost estimate for the BTE projects are provided in BTE in Appendix C. The total cost for
BTE is $12,010,000 and is added to the action alternative costs for KDRPP in Table 2-13 and
KKC in Table 2-14.

Table 2-13. Estimated Costs of KDRPP Alternatives 2A and 2B

Alternative 2A — KDRPP .
Cost Categories EZstaSh F{:I genlflu mping ASI;t;: ?r? tlg\a?nzpl?n; l;?;'?f
Field Cost 282,660,000 248,580,000
Noncontract Cost 84,800,000 74,580,000
Subtotal: Construction Cost 367,460,000 323,160,000
Interest During Construction 22,220,000 19,540,000
O&M Cost (100 years) 6,700,000 6,570,000
Power Costs (100 years) 11,730,000 7,040,000
Replacement Cost (100 years) 14,270,000 12,390,000
Subtotal: OMR&P 32,700,000 26,000,000
BTE? 12,010,000 12,010,000
Total 434,390,000 380,710,000

"Reported in present value terms.

*The BTE would be implemented as a component of all alternatives and the costs would be the same.
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Table 2-14. Comparison of Estimated Costs of KKC Alternatives 3A and 3B

Field Cost 151,100,000 175,380,000
Noncontract Cost 45,330,000 52,610,000
Subtotal: Construction Cost 196,430,000 227,990,000
Interest During Construction 8,660,000 10,100,000
O&M Cost (100 years) 3,430,000 3,550,000
Power Costs (100 years) 220,000 220,000
Replacement Cost (100 years) 570,000 570,000
Subtotal: OMR&P 4,220,000 4,340,000
BTE® 12,010,000 12,010,000
Total 221,320,000 254,440,000

"Reported in present value terms.
*The BTE would be implemented as a component of all alternatives and the costs would be the same.

2.10 Other Alternatives Considered but Eliminated from
Detailed Study

Reclamation and Ecology considered other alternatives and designs for both KDRPP and
KKC. However, because of technical problems, high costs, potentially severe environmental
impacts, or inadequacy in meeting the purpose and need of the Proposed Action,
Reclamation and Ecology did not carry the alternatives forward. These alternatives, and the
specific reasons for eliminating them, are described below.

2.10.1 KDRPP Alternatives

Reclamation and Ecology considered several options for accessing the inactive storage water
in Kachess Reservoir and conveying it to the Yakima River. This section describes proposals
considered by Reclamation as part of YRBWEP Phase 1 and the gravity tunnel that was one
of the options proposed in the Integrated Plan.

2.10.1.1 YRBWEP Phase 1 Proposals

Reclamation evaluated proposals for accessing the inactive storage water at Kachess
Reservoir in the 1980s as part of YRBWEP Phase 1. These proposals included a floating
pump station, a deep-cavity pump station, and a siphon intake, each of which was technically
infeasible. The floating pump station option could not accommodate the large pumps and
motors, power demands, and pipeline sizes required for the 1,000 cfs capacity needed,;
technical complexities and safety risks eliminated the deep-cavity pump station; and the
siphon intake could not provide the needed 80-foot drawdown.

2.10.1.2 Gravity Tunnel

The Integrated Plan PEIS (Reclamation and Ecology, 2012) included a gravity tunnel option
for KDRPP: a 4.6-mile-long, 13-foot-diameter tunnel between Kachess Reservoir and a
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discharge structure on the north (left) bank of the Yakima River approximately 6 river miles
downstream of Lake Easton. After further investigation, Reclamation and Ecology (2013b)
eliminated this option from further study because:

e The gravity tunnel would discharge downstream of the KRD intake, precluding the
ability to supply water to the district. Supplying KRD would require continued
releases from Keechelus Reservoir in combination with the gravity tunnel, an action
that would not meet the purpose and need of reducing flows downstream from
Keechelus Dam or benefit fisheries in the Keechelus Reach of the Yakima River.

e The long tunnel would entail extensive underground construction, with excessive
risks due to rock quality and groundwater handling.

e The gravity tunnel alternative would require construction of a discharge structure on
the previously undisturbed north (left) bank of the Yakima River.

2.10.2 KKC Alternatives

The Integrated Plan PEIS (Reclamation and Ecology, 2012) proposed an above-ground
pipeline connecting the two reservoirs. A 2013 technical memorandum described the process
used to assess the proposed pipeline as well as two other pipeline alignments and three tunnel
alignments, as summarized below (Reclamation and Ecology, 2013c).

2.10.2.1 Integrated Plan Pipeline Alternative

The pipeline alternative proposed in the Integrated Plan would have disturbed wildlife and
forest habitat along the proposed 5-mile corridor and crossed a wildlife migration corridor. It
also would have restricted access to residences and recreation facilities during construction.
Furthermore, it proved impractical to coordinate the location and construction of the pipeline
with the nearby wildlife undercrossing of 1-90 in WSDOT’s existing plans (Reclamation and
Ecology, 2013c).

2.10.2.2 Other Pipeline Alternatives

To avoid the sensitive areas noted above, Reclamation and Ecology developed a different
pipeline alternative, called Alternative P2, to follow existing USFS roads to the extent
possible (Reclamation and Ecology, 2013c). In addition to adding 9,000 feet to the length of
the original pipeline, the P2 route would traverse high elevations, eliminating the possibility
of a strictly gravity flow pipeline and would require pumping, which would add significantly
to operational costs.

Reclamation and Ecology also considered an alternative pipeline route called Alternative P3.
The route for Alternative P3 would be suitable for a gravity flow pipeline, would minimize
habitat impacts near Keechelus Dam, and more closely parallel 1-90 and previously disturbed
areas. However, it would be 3,000 feet longer than the pipeline alternative presented in the
Integrated Plan PEIS and does not avoid all impacts to sensitive environmental areas.
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Ultimately, Reclamation and Ecology eliminated all pipeline alternatives from further
consideration because of potential environmental impacts associated with open-trench
construction.

2.10.2.3 Tunnel Alternatives

In order to avoid surface disturbance, Reclamation and Ecology evaluated three potential
alternatives for a tunnel route between the two reservoirs called Alternatives T1, T2, and T3.
Alternatives T1 and T2 followed the shortest distance between the Keechelus Reservoir outlet
and the proposed portal site at Kachess Reservoir, the difference reflecting portal location: at
the outlet to Keechelus Reservoir for Alternative T1 and approximately 400 feet downstream
of the outlet for Alternative T2.

Alternative T3 represented an alternative to diverting water directly from or immediately
downstream from Keechelus Reservoir. Water would be diverted instead from the Yakima
River at the permanently closed USFS Crystal Springs Campground. Despite a shorter route,
the alternative would require a new diversion structure in the river. Reclamation and
Ecology eliminated the alternative because of potential fish impacts, the foreshortened length
of river reach that would benefit from reduced flow, and the failure to meet the KCC
objective of improving fish habitat in the entire reach between Keechelus Dam and Lake

Easton.

2.11

Comparison of Alternatives

Tables 2-15 and 2-16 summarize the facilities and construction requirements of Alternatives
2A and 2B and Alternatives 3A and 3B.

Table 2-15. Summary of KDRPP Alternatives 2A and 2B Facilities and Construction

Alternative 2A

Alternative 2B

Plant location

East shore of Lake Kachess

South shore of Lake Kachess

Intake elevation

1,989 feet

2,110 feet

Intake distance from dam

5,000 feet

3,200 feet

Intake tunnel size

610 feet long, 15 feet diameter

3,250 feet long, 15 feet diameter

Tunnel construction method

Rock mining

Tunnel boring machine

Primary pump unit elevation

2,088 feet

2,115 feet

Pumping plant area of
disturbance

67 acres (58 acres restored)

42 acres (36 acres restored)

Surge tank size

110 feet diameter, 30 feet deep

50 feet diameter, 200 feet deep

Buried pipeline 7,755 feet long none
Length of new access roads 2,425 feet 690 feet
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Table 2-16. Summary of KKC Alternatives 3A and 3B Facilities and Construction

Alternative 3A

Alternative 3B

Yakima River diversion and
intake location

South of Keechelus Dam and on the north bank of the Yakima River
— facilities would be the same in the Keechelus Dam area

Size of tunnel

21,400 feet (4 miles) long,
12 feet in diameter

26,090 feet (4.9 miles) long,
divided into two segments, 12 feet
in diameter

Number of portals

2 Keechelus and Kachess
Lake Road

3 Keechelus, 1-90 Exit 62, and
Kachess Reservoir Road

Total area of disturbance

Option A —12.5 acres
(8.5 acres restored)
Option B — 8.5 acres
(4.5 acres restored)

Option A - 13 acres
(11.5 acres restored)
Option B - 9 acres
(7.5 acres restored)

Portal and discharge
structure location

Kachess Lake Road portal —
from west of Kachess Lake
Road and Kachess Reservoir

Kachess Reservoir portal —
between Kachess Lake Road and
Kachess Reservoir (south of
Kachess Road Portal)

Tunnel construction method

Tunnel boring machine

Tunnel boring machine

Tunnel construction access

Kachess Lake Road portal

1-90 Exit 62 portal

Length of new permanent
access roads

none

500 feet

2.12
Alternatives

Summary Comparison of Environmental Impacts of

Table 2-17 compares the impacts associated with each of the alternatives. Chapter 4
provides additional information about potential impacts of all the alternatives.
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Earth

Shoreline erosion, if any and
seismic hazards would
continue as under existing
conditions.

Construction: Erosion during construction and
seismic and slope stability risks not significant
impacts.

Operation: Increased risk of slope stability on the
reservoir rim. Long-term erosion not significant.

Same as Alternative 2A.

Construction: Erosion during construction
and seismic and slope stability risks not
significant impacts.

Operation: Long-term erosion not significant.

Same as Alternative 3A.

Same as Alternatives 2A and 3A.

Surface Water Resources

There would be a continued
inadequacy of water supply
for proratable irrigators in
drought years. Summer
streamflows in the
Keechelus Reach would
remain artificially high.
When Keechelus Reservoir
level falls below elevation
2,466, tributary access for
bull trout would be adversely
impacted for approximately
115 days in 81 percent of
years. This would be a
significant impact to fish
passage. The pool elevation
would remain within the
current operating range of
the reservoir.

Construction: Construction would not affect water
resources.

Operation: Water supply to proratable water users
would be improved significantly by 19 to 23 percent
in drought years, raising the proration to about 64
percent of entitlement. In multiple drought years, the
improvement would be less.

Keechelus Reservoir would be operated to help
Kachess Reservoir refill following a drought. This
would result in a slightly lower mean Keechelus
Reservoir pool level, with a maximum reservoir
drawdown of 15 feet in late summer.

When Keechelus Reservoir level falls below
elevation 2,466, bull trout access to tributaries is
adversely impacted. This would at the same

frequency as the No Action, but for a longer duration.

However, the pool elevation would remain within the
current operating range of the reservoir and would
not significantly affect Keechelus Reservoir
operations.

Kachess Reservoir would be drawn down by as
much as 80 feet below existing low pool conditions
and take 2 to 5 years following a drought to refill.

The drawdown of Kachess Reservoir would increase
the occurrence and duration of reservoir pool levels
below elevation 2,220. Below that elevation, fish
cannot pass between the Kachess and Little

Kachess basins, significantly impacting fish passage.

Relative to Alternative 1, this would occur 5 percent
more often and the duration would increase by 56
days during those years.

The drawdown of Kachess Reservoir would increase
the duration of reservoir levels below elevation
2,226—the level at which access for bull trout to
tributary streams is significantly impacted.
Frequency would be the same as Alternative 1, but
duration would increase by 44 days (from means of
109 to 153) during those years.

Streamflow changes in Yakima River reaches would
not have significant effects because flow would

Same as Alternative 2A.

Construction: There would be no impacts
from construction.

Operation: Alternative 3A would yield a
minimal improvement in water supply to
proratable users in drought years, but not
enough to be significant.

During post-drought years, Keechelus
Reservoir maximum pool elevations would
be lower and minimum elevations higher.

Keechelus Reservoir levels would fall below
2,466 in 10 percent fewer years than
Alternative 1 and for 15 fewer days during
those years. This would be a significant
benefit to fish passage. The pool elevation
would remain within the current operating
range of the reservoir, and would not
significantly affect Keechelus Reservoir
operations.

Summer streamflows in the Keechelus
Reach would be reduced by 400 cfs, greatly
improving fish habitat conditions.

Streamflow changes in other Yakima River
reaches would not have significant effects
because flow would remain within current
operating ranges.

Streamflow in the Kachess River would
change, but would fall within current
operating ranges; thus no significant effect
would result.

The BTE would improve streamflow in Gold
and Cold creeks during late summer and fall,
when Keechelus Reservoir water levels are
at their lowest. The BTE would provide a
surface water connection from the streams to
the reservoir pools, providing better seasonal
passage conditions for bull trout and
significantly benefiting fish passage.

Same as Alternative 3A.

Construction: Construction would not affect water
resources.

Operation: Proratable water supply would be
increase to about 66 percent of entittement during
single drought years. In multiple drought years, the
improvement would be less.

Keechelus Reservoir would be operated to help
Kachess Reservoir refill following a drought. This
would result in a slightly lower mean Keechelus
Reservoir pool level, with a maximum reservoir
drawdown of 15 feet in late summer.

Keechelus Reservoir level would fall below
elevation 2,466 approximately 130 days in
74 percent of years, significantly adversely
impacting tributary access for bull trout.

The pool elevation would remain within the current
operating range of the reservoir and would not
significantly affect Keechelus Reservoir operations.

Kachess Reservoir would be drawn down by as
much as 80 feet below existing low pool conditions.
It would take 2 to 5 years following a drought for
Kachess Reservoir to refill to normal operating
levels.

The drawdown of Kachess Reservoir would
increase the occurrence and duration of reservoir
pool levels below elevation 2,220. Below that
elevation, fish cannot pass between the Kachess
and Little Kachess basins, significantly impacting
fish passage. Relative to Alternative 1, this would
occur 5 percent more often and the duration would
increase by 56 days during those years.

The drawdown of Kachess Reservoir would
increase the duration of reservoir levels below
elevation 2,226—the level at which access for bull
trout to tributary streams is significantly impacted.
Frequency would be the same as Alternative 1, but
duration would increase by 44 days during those
years.

Summer streamflows in the Keechelus Reach
would be reduced by 400 cfs, significantly
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

remain within current operating ranges.

Streamflow in the Kachess River would change, but
would be within current ranges; thus would not be
significant.

The BTE would improve streamflow in Gold and Cold
creeks during late summer and fall, when Keechelus
Reservoir water levels are at their lowest. The BTE
would provide a surface water connection from the
streams to the reservoir pools, providing better
seasonal passage conditions for bull trout and
significantly benefiting fish passage.

improving habitat conditions for fish.

Streamflow changes in other Yakima River reaches
and the Kachess River would be within current
operating ranges.

Surface Water Quality

No changes would occur to
current reservoir operations,
reservoir levels, or
streamflows that would affect
water quality.

If a severe long-term drought
occurs, or conditions worsen
because of climate change,
water levels in reservoirs
could significantly drop and,
with warmer air
temperatures, affect long-
term water quality conditions
for such parameters as DO
and water temperature.

Construction: During construction, oil, grease, total
petroleum hydrocarbons, suspended sediment,
nutrients, and construction wastewater could enter
receiving water. With BMPs the potential for
contamination would be minimized.

Operation: Lower reservoir pool levels during
drought and post-drought recovery periods could
cause turbidity, temperature, and DO in the Kachess
Reservoir to be out of compliance with State surface
water quality standards. No long-term significant
impacts would be expected because suspended
material would be localized and settle out as the
reservoir bed stabilizes.

After a drought and its recovery, the potential for
water heating and depressed DO concentrations
would diminish.

If a severe long-term drought occurs or conditions
worsen because of climate change, water levels in
the reservoir could drop significantly, affecting DO
and water temperatures resulting in potentially
significant impacts.

Exceedance of the State standard for temperature
and turbidity may occur at the outlet to Kachess
River during extended drought and drought recovery.

No long-term water quality impacts are expected
from the BTE. Stream restoration may help to lower
peak water temperatures and improve DO conditions
by improving the depth and flow conditions in Gold
Creek.

Same as Alternative 2A.

Construction: game as Alternative 2A.

Operation: Operations would not cause an
increase in sedimentation, turbidity,
temperature, nutrients, fecal coliform
bacteria, or TDG, or a decrease in DO.

If a severe long-term drought occurs or
conditions worsen because of climate
change, water levels in the reservoirs could
drop, affecting long-term water quality
conditions in Kachess Reservoir for DO and
temperature.

Water quality in Kachess Reservoir could be
modified by the introduction of contaminants
from Keechelus Reservoir inflow.

No long-term water quality impacts are
expected from operation of the BTE following
construction. Stream restoration may help to
lower peak water temperatures and improve
DO conditions by improving the depth and
flow conditions in Gold Creek.

Same as Alternative 3A.

Construction: game as Alternatives 2A and 3A.

Operation: During nondrought conditions, water
quality impacts would be similar to those described
for Alternative 3A. During drought and drought
recovery years, water quality impacts on Kachess
Reservoir and Kachess River due to lower
Kachess Reservoir pool levels would be similar to
those described for Alternative 2A.

Water quality impacts on the Keechelus Reach of
the Yakima River would be similar to those
described for Alternative 3A. During drought
recovery, Keechelus Reservoir pool elevations may
be lower than existing conditions, potentially
resulting in more surface heating during the
summer months as the reservoir pool level
recovers.

No long-term water quality impacts are expected
from operation of the BTE following construction.
Stream restoration may help to lower peak water
temperatures and improve DO conditions by
improving the depth and flow conditions in Gold
Creek.
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Proposed Action and Alternatives

No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Groundwater

Impacts to groundwater
would be the same as under
existing conditions.

Construction: Groundwater levels and wells would
not be impacted. Inadvertent spills may affect
groundwater quality but would be minimized by
utilizing BMPs.

Operation: Operation may result in decreased
groundwater levels in aquifers adjacent to the
reservoirs, potentially decreasing the water supply to
wetlands, springs, streams, or wells.

Same as Alternative 2A.

Construction: There may be temporary
impacts to groundwater levels or wells from
dewatering. Inadvertent spills may affect
groundwater quality but would be minimized
by utilizing BMPs.

Operation: Operation would not impact
groundwater contributions to streams,
springs, wetlands or wells.

Same as Alternative 3A.

Same as Alternative 2A and 3A.

Fish

Existing passage problems
in the reservoirs would
continue.

Artificially high streamflows
in the Keechelus Reach
would continue to provide
unsuitable habitat for
anadromous fish.

Climate change may
influence prey availability,
decrease habitat complexity
and connectivity, increase
river and reservoir
temperatures, and may lead
to less operational flexibility
to meet instream flow
requirements.

Construction: Construction would reduce shoreline
vegetation adjacent to Kachess Reservoir.
Temporary increases in turbidity would occur during
construction. During construction, increased noise
levels may disturb fish. Blasting may be required,
thus noise levels could be significant.

Operation:

Water temperature — Reduction in Kachess
Reservoir minimum pool elevation may increase
water temperatures in Kachess Reservoir.

Turbidity - Reduction in Kachess Reservoir minimum
pool elevation would expose the lower reservoir bed
to wave action and increase turbidity.

Food based prey - Available prey would be reduced
in both reservoirs.

Habitat complexity - Reduction in Kachess Reservoir
minimum elevation and lower Keechelus Reservoir
levels after drought years would reduce shoreline
vegetation and habitat complexity. Lower reservoir
levels after drought years would reduce shoreline
vegetation and habitat complexity within Keechelus
Reservoir.

Habitat connectivity - Reduction in Kachess
Reservoir minimum pool elevation would reduce
connectivity between reservoir habitats as well as
between reservoir and tributary habitats. Lower
Keechelus Reservoir levels after drought years would
reduce connectivity between reservoir and tributary
habitats. The BTE would increase habitat
connectivity between reservoir and tributary habitat in
Keechelus Reservoir.

Entrainment - Increased risk of entraining resident
fishes with small larval stages in the new intake in
Kachess Reservoir.

Construction: sgme as
Alternative 2A, but noise
disturbance would be less
than Alternative 2A.

Operation:

Impacts to temperature,
food based prey, habitat
connectivity, and
entrainment would be the
same as Alternative 2A.

Habitat complexity —
Impacts the same as
Alternative 2A, but the
footprint of Alternative 2B
is smaller.

Construction: During construction increased
noise levels and turbidity may disturb fish.

Operation:

Food based prey - Available prey would be
reduced in Kachess Reservoir, but would
increase within Keechelus Reservoir.

Habitat complexity - Greater fluctuations in
Kachess Reservoir level would reduce
shoreline vegetation and habitat complexity.

Smaller fluctuations in Keechelus Reservoir
level would increase shoreline vegetation
and habitat complexity.

Habitat connectivity - Lower reservoir levels
would reduce connectivity between reservoir
and tributary habitats in Kachess Reservoir.

Reduced frequency and duration of passage
impediments would increase connectivity
between reservoir and tributary habitats in
Keechelus Reservoir.

The BTE would increase habitat connectivity
between reservoir and tributary habitat in
Keechelus Reservaoir.

River flow - Summer instream flows in the
Yakima River would meet targets in most
years and increase salmon production and
resident fish habitat in the Keechelus Reach.

Transmission of disease or invasive species
- The conveyance of water would increase
the risk of transmitting diseases and exotic
species to Kachess Reservoir.

Same as Alternative 3A.

Construction: gagme as Alternatives 2A and 3A.

Operation:

Temperature — Reduction in Kachess Reservoir
minimum pool elevation may increase water
temperatures in Kachess Reservoir.

Following drought years, reductions in Keechelus
Reservoir pool elevation may increase water
temperatures in Keechelus Reservoir.

Turbidly — Reduction in Kachess Reservoir
minimum pool elevation would expose the lower
reservoir bed to wave action and increase turbidity.

Food based prey - Available prey would be
reduced in Kachess Reservoir but only available
zooplankton prey would be reduced within
Keechelus Reservoir.

Impacts to habitat complexity, connectivity and
entrainment would be the same as Alternative 2A.

Impacts to nutrients and river flow, as well as
impacts from transmission of disease or invasive
species would be the same as Alternative 3A.
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Vegetation and Wetlands

There would result in a net
benefit to wetlands and
vegetation in the extended
study area, associated with
proposed mitigation for the I-
90 Phase 2A project.

Construction: Temporary loss of riparian and upland
vegetation would not be significant.

Operation: Prolonged drawdown of Kachess
Reservoir may result in establishment of invasive
species and changes to wetland hydrology and
vegetation communities during drought years. This
would not be significant with the implementation of
invasive species control and wetland mitigation.

There would be a permanent loss of less than 1 acre
of wetland, which would be mitigated to ensure no
net loss. Permanent loss of riparian and upland
vegetation would not be significant.

The BTE would benefit up to 30 acres of wetlands in
the Gold Creek drainage.

Same as Alternative 2A.

Construction: Temporary loss of riparian and
upland vegetation would not be significant.
There may be temporary impacts to wetlands
from dewatering.

Operation: No net loss of wetlands.

Permanent loss of riparian and upland
vegetation would not be significant.

The BTE would have a beneficial impact on
up to 30 acres of wetlands in the Gold Creek
drainage.

Construction: sgme as
Alternative 2A.

Operation: Same as
Alternative 3A.

Same as Alternatives 2A and 3A.

Wildlife

Wildlife conditions would
remain similar to existing
conditions, but wildlife would
benefit from the ongoing
wildlife connectivity
improvements of the 1-90
Phase 2A project.

Construction: Impacts to habitat are significant for
localized species with small home ranges and not
significant for transient species that occupy the larger
watershed. Permanent habitat loss would be 18
acres.

Disturbances to wildlife from construction activities or
noise are considered significant.

Impacts from the BTE would be positive or negative
depending on the species.

Operation: Disturbance from noise, light or human
activities are not significant.

Construction: sgme as
Alternative 2A, except

habitat loss would be 8
acres.

Operation: Same as
Alternative 2A.

Construction: gsgme as Alternative 2A,
except habitat loss would be 4 acres.

Operation: Same as Alternative 2A.

Construction: sagme as
Alternative 2A, except
habitat loss would be 1.5
acres.

Operation: Same as
Alternative 2A.

Construction: ggme as Alternative 2A and 3A,
except habitat loss would be 8 to 22 acres,
depending on which combination of KDRPP and
KCC is chosen.

Operation: Same as Alternative 2A.

Threatened and Endangered

Species

Habitat conditions would be
similar to existing conditions.

Climate change could
exacerbate existing negative
bull trout habitat conditions
as well as limit

Reclamation’s flexibility to
meet instream flow
requirements for bull trout
and MCR steelhead.

Habitat connectivity
improvements associated
with the 1-90 Phase 2A
project would improve
conditions for bull trout and
northern spotted owl.

Construction: There would be significant loss of
habitat that supports the northern spotted owl.
Alternative 2A would have the largest area of
vegetation removal.

Increased noise is not expected to result in harm or
injury to northern spotted owl; however, it may cause
disturbance behaviors.

Turbidity from construction may negatively impact
bull trout and MCR steelhead.

Operation: The BTE would improve habitat for bull
trout. There would be no other operational impacts
on threatened and endangered species.

Same as Alternative 2A,
except vegetation loss
and noise impacts would
be less.

Same as Alternative 2A, except vegetation
loss and noise impacts would be less than
Alternatives 2A and 2B.

Same as Alternative 2A,
except vegetation loss
and noise impacts would
be less than Alternatives
2A, 2B, and 3A.

Same as Alternative 2A and 3A.
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Proposed Action and Alternatives

No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Visual Quality

There would be no changes
to visual quality.

Construction: There would be no significant impacts
from construction.

Operation: Kachess Reservoir drawdowns during
drought years would have significant impacts due to
changes in overall landscape character and
desirability from a recreation perspective. The
drawdown would potentially conflict with scenic
integrity and visual quality objectives. The east
shore pumping plant would have a significant impact
because it would substantially contrast with and
interrupt the visual character and integrity of the
landscape.

Construction: There
would be no impacts from
construction.

Operation: Kachess
Reservoir drawdowns
during drought years
would have significant
impacts due to changes
in overall landscape
character and desirability
for recreation. The
drawdown would

Construction: There would be no significant
impacts from construction.

Operation: New facilities would not contrast
with or interrupt the visual character and
integrity of the landscape.

Same as Alternative 3A.

Same as Alternative 2A, 2B, 3A, or 3B depending
on which combination of KDRPP and KKC is
chosen.

potentially conflict with
scenic integrity and visual
quality objectives. New
facilities would not
contrast with or interrupt
the visual character and
integrity of the landscape.

Air Quality

Impacts to air quality would Same as Alternative 2A. Same as Alternative 2A. Same as Alternative 2A. | Same as Alternatives 2A and 3A.

not increase over existing
conditions.

Construction: Construction would result in increased
emissions and fugitive dust throughout construction,
but would not be significant.

Operation: Emissions and fugitive dust would not
have a significant impact on sensitive receptors.

Climate Change

There would be no Same as Alternative 2A. Same as Alternative 3A. | Same as Alternatives 2A and 3A.

significant production of
GHGs.

Construction: There would be no significant
production of GHGs.

Operation:
There would be no significant production of GHGs.

Construction: There would be no significant
production of GHGs.

Operation: Same as Alternative 2A, except
summer attainment of instream flow targets
would be unchanged.

Climate change could
adversely impact operation
of the reservoirs because of
changes in runoff timing and
volume.

Climate change predictions indicate that Reclamation
would need to increase operation of KDRPP. This is
not considered a significant impact because KDRPP

would still contribute to increasing water supply.

The effects of climate change would decrease winter,
spring, and fall attainment of instream flow targets.
Summer attainment of instream flow targets in the
Keechelus Reach of the Yakima River would be
improved by the effects of climate change. These
impacts are not considered significant.

Climate change effects could offset some of the
potential benefits of the BTE, but also increase the
need for the BTE.
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Noise

There would be no increase
in noise over existing

Construction: Construction would result in increased
noise throughout the construction period. Impacts

Same as Alternative 2A.

Construction: Construction would result in
increased noise throughout the construction

Same as Alternative 2A.

Same as Alternatives 2A and 3A.

conditions. are not considered significant because noise would period. Noise levels could potentially exceed
remain below Class A noise levels at existing noise maximum permissible levels, but noise would
sensitive receptors. be intermittent and well below the pain
S . threshold levels that affect human health.
Ground-borne vibration could be an occasional
nuisance during construction hours, but would not be Ground-borne vibration could be an
significant. occasional nuisance during construction
Operation: There would be no noise impacts from hours, butimpacts would not be significant.
operation. Operation: No noise impacts are anticipated.
Recreation

Similar to existing conditions.
Continued increased
demand, boat launches
would remain inaccessible at
certain times of the year and
climate change may
negatively affect
opportunities. Construction
of 1-90 Phase 2A would
temporarily impact
recreation.

Construction: Construction would impact usability
and quality of recreation at adjacent undeveloped
recreation sites, but the impacts would be minor as
the majority of the reservoir shore would remain
available.

Construction for the BTE would impact recreation at
the Gold Creek Pond Picnic Area and John Wayne
Pioneer Trail.

Operation: Impacts from reservoir drawdown would
be significant because the boat launch at Kachess
Campground would be inaccessible more often than
with Alternative 1.

Loss of fishing opportunities would also be significant
due to loss of boating access and impacts on fish
species.

The drawdown of Kachess and Keechelus reservoirs
would significantly impact usability and quality of
recreation during drought years and as the reservoir
refills because of the extent and slope of the exposed
reservoir bed.

Recreational use would be restored following
construction of the BTE actions, but the character of
recreation at these sites would change.

Same as Alternative 2A.

Construction: Construction could disrupt
quality of recreation, but the impact would
not be significant.

Operation: There would be no significant
impact.

Recreational use would be restored following
construction of the BTE, but the character of
recreation at these sites would change.

Same as Alternative 3A.

Same as Alternative 2A and 3A.

Land and Shoreline Use

Current trends would
continue and there would be
an increased potential for the
prorationing of irrigation
water due to climate change.
Long-term negative changes
in land use could potentially
result from these indirect
impacts on water reliability.

Construction: There would be temporary disruption
of land use.

Operation: Some property easements or acquisitions
would be necessary for the pumping plant site and
possibly for the transmission line, and the BTE.

Improved reliability of proratable water supply would
be provided.

Construction: ggme as
Alternative 2A.

Operation: Some
property easements or

acquisitions may be
necessary for the
transmission line and the
BTE.

There would be improved
reliability of proratable
water supply.

Construction: ggme as Alternative 2A.

Operation: Some property easements or
acquisitions may be required for KKC
facilities and the BTE.

Same as Alternative 3A.

Same as Alternatives 2A and 3A.
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Utilities

There would be no impacts
to utilities.

Construction: Interruption of services is not
anticipated.

Operation: There would be no impacts to electricity,
wastewater, or telecommunications.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Transportation

Similar to existing conditions,
except construction traffic on
[-90 and there would be
long-term beneficial effects
resulting from the 1-90 Phase
2A project.

Construction: Construction would result in a more-
than-moderate increase in vehicle traffic time and is
considered significant.

The increase would not affect the ability of
emergency personnel to respond to an incident or
interrupt school bus routes, because the delays
would be intermittent and of short-term duration.

No road closures are planned.

No changes are anticipated to existing access for
pedestrians, snowmobiles, or bicycles along local
roadways. There is no anticipated impact to existing
parking areas.

Safety risks and deterioration of roads are not
considered significant.

Operation: Impacts would not be significant because
there would be minimal increases in traffic delays; no
interruption to other means of transportation; no
interruption to emergency vehicle response time; no
parking impacts; and no deterioration of roads.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Cultural Resources

Similar to existing conditions.

Construction: Construction at Kachess Reservoir
could damage or alter the identified NRHP-eligible
site and potential additional sites that have not yet
been identified.

The Cold Creek passage improvements would
permanently change the John Wayne Pioneer Trall,
but trail use would continue.

Operation: The additional 80-foot drawdown of
Kachess Reservoir would expose large portions of
shoreline, potentially exposing cultural resources to
degradation, looting, or vandalism.

Same as Alternative 2A.

Construction: Construction at Keechelus
Reservoir could damage or alter the
identified NRHP-eligible site and potential
additional sites that have not yet been
identified.

The Cold Creek improvements would change
the John Wayne Pioneer Trail, but trail use
would continue.

Operation: The additional 15-foot drawdown
of Keechelus Reservoir would expose large
portions of shoreline, potentially exposing
cultural resources to degradation, looting, or
vandalism.

Same as Alternative 3A.

Same as Alternative 2A and 3A.

Indian Sacred Sites

There would be no impacts.

To date, Reclamation has identified no Indian sacred
sites in the study area. No impacts are anticipated.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.
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No Action Alternative

Alternative 2A

Alternative 2B

Alternative 3A

Alternative 3B

Alternative 4

Indian Trust Assets

There would be no impacts.

To date, Reclamation has identified no Indian trust
assets in the study area. No impacts are anticipated.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A.

Same as Alternative 2A

Socioeconomics

No impacts are anticipated
and existing trends would
continue.

Construction: Direct impacts on income and
employment would be generally positive, but not
significant.

Workers may displace customary recreational visitors
during summer, but would offset lost recreation
related business.

Operation:

As a result of improved water supply, agricultural
output during drought years would be significantly
higher.

Same as Alternative 2A.

Construction: Impacts would be the same as
Alternative 2A, but to a lesser degree.

Operation: Direct impacts on income,
employment, lodging, would be generally
positive, but not significant. There would be
no impact on agricultural output.

Same as Alternative 3A.

Construction: Impacts would be the same as
Alternative 2A, but to a greater degree.

Operation: Direct impacts on income, employment,
lodging, would be generally positive, but not
significant.

As a result of improved water supply, agricultural
output during drought years would be significantly
higher relative to Alternative 1 and more than
KDRPP alone.

Environmental Justice

No impacts are anticipated.

Construction: No significant impacts.

Operation: No disproportionate impacts to minority
or low-income populations.

Impacts to fish species in Kachess Reservoir could
cause a significant impact to subsistence living.

Same as Alternative 2A.

Construction: No significant impacts.

Operation: No disproportionate impacts to
minority or low-income populations.

Same as Alternative 3A.

Same as Alternatives 2A and 3A.

Environmental Health and Safety

There would be no increase
in environmental health and
safety risks over existing
conditions.

Construction: There would be no impacts from
hazardous sites or construction traffic.

Operation: Full drawdown would expose areas with
steep slopes around Kachess Reservoir which would
increase the risk from falling.

Same as Alternative 2A.

Construction: There would be no impacts
from hazardous sites or construction traffic.

Operation: No impacts are anticipated.

Same as Alternative 3A.

Same as Alternatives 2A and 3A.
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Chapter 3 Affected Environment

3.1 Introduction

This chapter describes the environmental setting of Kachess and Keechelus reservoirs and the
surrounding areas that could be affected by the Proposed Action, which includes the KDRPP
and KKC proposals. Chapter 4, Environmental Consequences, discusses potential effects of
the Proposed Action on the environmental resources described in this chapter. For each
environmental resource, this chapter defines a primary study area and an extended study area.
Their boundaries vary and are described separately for each resource. Generally the primary
study area comprises the areas near the reservoirs and the Proposed Actions while the
extended study area includes the larger Yakima River basin. To help the reader, the footer at
the bottom of each page identifies which resource is being discussed.

Reclamation and Ecology referenced the Yakima River Basin Integrated Water Resource
Management Plan Final Programmatic EIS (Integrated Plan PEIS) (Reclamation and
Ecology, 2012) for much of the background information described in this chapter.
Additional information sources include studies prepared by Reclamation and Ecology on the
Proposed Action (see the Kachess Drought Relief Pumping Plant (KDRPP) and Keechelus-
to-Kachess Conveyance (KKC) web sites'), published environmental and planning
documents, books, web sites, journal articles, and communications with technical experts.

When Federal and State regulations directly relate to the analysis of impacts, the resource
sections include a description of the regulatory setting. Section 3.15, Land and Shoreline
Use, includes a description of Federal, State and local regulations and policies that relate to
the primary study areas. Section 1.9 and Chapter 5 describe other regulations with which
Reclamation and Ecology must comply to implement the Proposed Action.

! http://iwww.usbr.gov/pn/programs/eis/kdrpp/index.html

http://www.usbr.gov/pn/programs/eis/kkc/index.html
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3.2 Earth

Earth resources refer to geology and soils. For the purposes of this DEIS, this section
focuses on the geologic and soil resources of the proposed areas of disturbance. The primary
study area for earth resources includes the following areas:

o Kachess Reservoir from the current maximum pool elevation of 2,262 to the proposed
operational minimum pool elevation of 2,110

o Locations that would be impacted by proposed facilities and other construction
activities associated with KDRPP (pumping plant facilities, Kachess River discharge,
transmission line) and KKC (tunnel alignments, Keechelus portal, Keechelus
diversion and intake structures, Kachess portal and discharge, and support facilities)

o Keechelus Reservoir and surrounding areas that would be impacted by Bull Trout
Enhancement (BTE) restoration activities

The extended study area generally includes the entire Yakima River basin and is described
within a regional geologic context. Both regional and local conditions are identified as well
as the potential geologic and seismic hazards present in this region. Much of the information
below relies on geotechnical memoranda prepared for this DEIS, including summaries of
geotechnical data collected in the area over the years (Reclamation and Ecology, 2014l;
2014m).

Kachess and Keechelus reservoirs are located in the northwest portion of the Yakima River
basin on the eastern side of the Cascade Range in south-central Washington. The general
topography is one of mountains, ridges, and peaks, with deep glacially carved valleys. The
basin is bounded on the west by the Cascade Range, on the north by the Wenatchee
Mountains, on the east by the Columbia River drainage, and on the south by the Horse
Heaven Hills.

The information in this subsection is based on geologic units in the primary study area as
mapped by Tabor et al. (2000) and summarized below. Detailed mapping was also
performed by Reclamation for areas south of Kachess Reservoir in 1911 (Reclamation,
1911a and b) and south of Keechelus Reservoir in 2001 (Reclamation, 2001), and is included
in the summaries below as applicable.

3.2.1 Regulatory Setting
3.2.1.1 National Pollutant Discharge Elimination System — Construction Activity

The National Pollutant Discharge Elimination System (NPDES) process, established by the
Clean Water Act, is intended to meet the goal of preventing or reducing pollutant runoff.
Projects involving construction activities (e.g., clearing, grading, or excavation) with land
disturbance greater than 1 acre must file a notice of intent to indicate compliance with the
State General Permit for Storm Water Discharges Associated with Construction Activity
(General Permit). This permit establishes conditions to minimize sediment and pollutant
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loading and requires preparation and implementation of a stormwater pollution prevention
plan (SWPPP) before construction. The SWPPP typically contains best management
practices (BMPs), which include erosion control measures. Because the Proposed Action
would include grading that would disturb more than 1 acre, construction would need to
comply with the State’s general permit for construction.

3.2.1.2 Earthquake Hazards Reduction Act

In October 1977, the U.S. Congress passed the Earthquake Hazards Reduction Act to “reduce
the risks to life and property from future earthquakes in the United States through the
establishment and maintenance of an effective earthquake hazards and reduction program”.
To accomplish this, the act established the National Earthquake Hazards Reduction Program.
The National Earthquake Hazards Reduction Program Act (NEHRPA) significantly amended
this program in November 1990 by refining the description of agency responsibilities,
program goals, and objectives. The NEHRPA designates the Federal Emergency
Management Agency as the lead agency of the program and assigns it several planning,
coordinating, and reporting responsibilities. Other NEHRPA agencies include the National
Institute of Standards and Technology, the National Science Foundation, and U.S. Geological
Survey. Because the Proposed Action would include permanent improvements that may be
subject to earthquake hazards, seismic design would be required to adhere to applicable
NEHRPA requirements.

3.2.2 Regional Geology

The Kachess and Keechelus reservoirs are located in the Roslyn basin of the larger Yakima
River basin, in an area comprised largely of Mesozoic (252 to 66 million years ago)
metamorphic rocks and Tertiary (65 to 1.8 million years ago) volcanic deposits. The geology
in this area is extremely complex because of seismic forces, with extensive areas of crushed
and jumbled rocks, and plates of rock thrust over each other, as can be seen in Figure 3-1
(Tabor et al., 2000). In the valley floor of each of the reservoirs, basin-fill deposits consist of
alluvial, lacustrine (lake), and glacial deposits. Pleistocene (approximately 2.6 million to
11,000 years ago) glaciation significantly affected the valleys by the movement of the glacial
ice and the deposition of materials as they advanced and then retreated. Advance deposits,
such as glaciolacustrine, outwash and till, and glacial deposits, such as glaciolacustrine,
outwash and till, and ice-contact sediment, are located throughout the area (Reclamation and
Ecology, 2014m). The basement rock in the area is the Easton Schist, primarily comprised of
metamorphosed greenschist and blueschist, but with interbedded Darrington Phyllite. The
Easton Schist is overlain by the Naches Formation, which consists primarily of volcanics
with interbedded sandstone, siltstone, shale, conglomerate, and coal (Reclamation and
Ecology, 2014m). East of the inactive Straight Creek fault, the Easton Schist is overlain by
the Swauk Formation, which consists primarily of sandstone and siltstone with coal seams.
Additional detail about geologic units located in the study area is provided in the subsections
below.
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Alluvium - Glomeroporphyritic basalt - Altered porphyry
Alpine glacial deposits - Tuff member of Lake Keechelus - Silver Pass Volcanic Member

Landslide deposits “ Feldspathic sandstone and volcanic rocks - Teanaway Formation

Bog deposits Ohanapecosh Formation [TK& Darrington Phyliite
- Tonalite - Rhyolite - Shuksan Greenschist

Figure 3-1. Surface Geologic Units near the Kachess and Keechelus Reservoirs
(Source: Tabor et al., 2000)

Page 3-4 3.2 - Earth January 2015



Chapter 3
Affected Environment

The soil conditions in the region are comprised largely of glacial deposits, post-glacial
alluvial colluvial deposits, and lacustrine deposits. In general, denser compacted soils are
less susceptible to erosion. However, many other factors - particularly the erosive forces
being generated - determine the susceptibility of soils to erosion. For example, heavy periods
of precipitation can create runoff patterns that greatly affect the amount and extent of erosion
by concentrating runoff in areas of exposed soils. For example, heavy periods of
precipitation can create runoff patterns that greatly affect the amount and extent of erosion by
concentrating runoff in areas of exposed soils.

3.2.2.1 Quaternary River Alluvium and Quaternary Alpine Glacial Deposits

Quaternary-age (approximately 2.5 million years ago to the present) river alluvium and
alpine glacial deposits are the dominant materials in the river valleys south of Kachess and
Keechelus reservoirs (Tabor et al., 2000). River alluvium is composed of highly permeable
deposits of silt, sand, gravel, cobbles, and boulders deposited by the Yakima River. Alpine
glacial deposits have variable permeability because they include a variety of materials
ranging from clay to boulders. Reclamation soil borings conducted for Kachess Dam
construction encountered gravel, sand, and clay south of Kachess Reservoir (Reclamation,
1911a). This material is likely glacial till and would correspond with alpine glacial deposits
described in Tabor et al. (2000). The glacial till is expected to have low permeability. There
is also the presence of “compact gravel” and “gravel” in the valley south of Kachess
Reservoir, which is likely glacial outwash (Reclamation, 1911a). Groundwater is expected to
travel through glacial outwash quickly because it is very permeable. South of Keechelus
Dam, Reclamation mapping divides the alpine glacial deposits of Tabor et al. (2000) into the
following five categories: glacial till, glacial outwash, wetland and bog deposits, alluvial
deposits, and alluvial fan deposits (Reclamation, 2001). The permeability of these materials
varies greatly; however, glacial till and wetland or bog deposits are expected to have low
permeability and glacial outwash, alluvial deposits, and alluvial fan deposits are thought to
have medium to high permeability.
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3.2.2.2 Quaternary Lacustrine Deposits

Lacustrine sediments are fine-grained sand, silt, and clay deposited during periods when
glacial lakes were present. They generally impede groundwater flow because of their low
permeability. Reclamation (2001) mapped lacustrine sediments underlying glacial outwash
in three borings drilled near Keechelus Dam ranging in depth from 48 to 78 feet (below
ground surface [bgs] elevation 2,413 to 2,435) and in one boring drilled 500 feet east of the
dam to a depth of 62 feet (bgs 2,415).

3.2.2.3 Tertiary Naches Formation

The Tertiary-age Naches Formation is part of the Green River-Cabin Creek fault block, and
comprises the majority of outcropping bedrock between Kachess and Keechelus reservoirs
and north and west of Keechelus Reservoir. The Naches Formation is composed of rhyolite
basalt and sedimentary members which are expected to have low permeability, although
locally higher permeability is possible in areas where weathering and fracturing have
developed or where faulting and folding have occurred (Tabor et al., 2000). The basalt
member covers a large area between the two reservoirs, but directly abuts only a small
amount of shoreline. The bedrock on the east and northwest shorelines of Keechelus
Reservoir is composed primarily of rhyolite and sedimentary members of the Naches
Formation. These are the likely bedrock geologic formations that underlie the Quaternary
deposits in the valley downstream from Keechelus Reservoir.

Naches Formation bedrock also outcrops on the western edge of Kachess Reservoir, in the
form of feldspathic sandstone and rhyolite. The Reclamation borings indicate sandstone is
present (Reclamation, 1911a). Sandstone under the sedimentary deposits in the valley below
Kachess Dam is likely feldspathic sandstone (Tabor et al., 2000). The permeability of this
formation is unknown, but is likely low to medium.

3.2.2.4  Tertiary Ohanapecosh Formation

The Tertiary-age Ohanapecosh Formation comprises the bedrock on the southwest shoreline
and a portion of the east shoreline of Keechelus Reservoir. The bedrock is of low
permeability and is not anticipated to convey significant rates of groundwater, although
locally higher permeability is possible in areas where weathering and fracturing has
developed or where faulting and folding have occurred.

3.2.2.5 Tertiary Silver Pass Member of Swauk Formation

The Tertiary-age Silver Pass Member of the Swauk Formation is a part of the Teanaway
River fault block, and comprises the bedrock on the southeast shoreline of Kachess Reservoir
and the north wall of the Yakima River valley downstream from Kachess Reservoir. The
Silver Pass Member includes dacitic and andesitic volcanic rocks (Tabor et al., 2000). The
bedrock is of low permeability and is not anticipated to convey significant rates of

Page 3-6 3.2 - Earth January 2015



Chapter 3
Affected Environment

groundwater, although locally higher permeability is possible in areas where weathering and
fracturing has developed or where faulting and folding have occurred.

3.2.2.6  Cretaceous Shuksan Greenschist of Easton Metamorphic Suite

The Cretaceous-age (approximately 145 to 66 million years ago) Shuksan Greenschist is a
member of the Easton Metamorphic Suite, and comprises the bedrock on the northeast
shoreline of Kachess Reservoir (Tabor et al., 2000). The Shuksan Greenschist also appears
adjacent to Naches Formation rocks on the south wall of the Yakima River valley
approximately 2 miles downstream from Kachess Reservoir. The greenschist is metamorphic
rock of low permeability and is not anticipated to convey significant rates of groundwater,
although locally higher permeability is possible in areas where weathering and fracturing has
developed or where faulting and folding have occurred.

3.2.3 Kachess Reservoir Area

Lake Kachess, which was artificially impounded to form Kachess Reservoir in 1911, was
originally a natural lake impounded by a terminal glacial moraine (an accumulation of
unconsolidated glacial debris that typically includes a mixture of clay, silt, sand, gravel, and
boulders). The moraine ranges in depth from 45 to 100 feet and may be as deep as 200 feet
in places beneath the dam (Reclamation, 2014a). Geotechnical drilling conducted in fall
2014 encountered glacial outwash of relatively high permeability at about 80 feet below the
top of the dam (Laprade, 2014). The glacial outwash is below the lower permeable morainal
material. The drilling did not encounter bedrock in explorations to 240 feet below the top of
the dam.

The topography around the Kachess Reservoir varies and includes steep-sided mountains
with bedrock outcroppings within the coniferous forest. Around the edge of the current
reservoir high water level, the ground is inclined at 0 to 10 degrees, but then drops steeply at
inclinations ranging from 20 to 60 degrees. Most of the steep submerged slopes range from
about 20 to 40 degrees until flattening out for a relatively level lake bottom. The slopes on
the east side of the reservoir are generally inclined between 20 and 40 degrees, with scattered
steeper areas. The west shoreline has broad gently sloping areas where the inclination is
flatter than 10 degrees. Slopes steeper than about 40 degrees are likely to be submerged
bedrock outcrops, whereas the flatter slopes are probably glacial soils.

Around the rim of Kachess Reservoir, 31 creeks flow into the reservoir from the uplands.
Twenty-two creeks flow into the Little Kachess basin. A ridge cuts across the lowland
between Kachess and Little Kachess basins. When the water level is high, the reservoir is
continuous, but when the water level is lower, the two basins are connected by a river.
Therefore, the side slopes of the Little Kachess reach have been exposed numerous times
when the reservoir has been drawn down.
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3.23.1

Soil Deposits

Published public-domain geologic maps show little to no specificity about soil deposits
around and in the reservoir. Knowledge of soil conditions is based on geotechnical work
performed for and by Reclamation (Shannon & Wilson, 2014a; Reclamation and Ecology,
2013a; Reclamation, 1996).

Based on these references, the following soils were identified:

Glacial till — glacially compacted, dense to very dense, heterogeneous mixture of
clay, silt, sand, gravel, and cobbles. These soils typically exhibit very low
permeability with relatively high strength, and are relatively resistant to surface
erosion.

Glacial advance outwash — glacially compacted, stratified silt, sand, gravel, and
boulders deposited by glacial meltwater streams with generally less than 20 percent
fines. Typically exhibits moderately to highly permeable stratified beds with
well-sorted, clean sand and gravel interbeds that are highly permeable. Able to stand
steeply on dry slope, but its strength is reduced by saturation. Susceptible to surface
erosion owing to a lack of cohesion.

Advance glaciolacustrine deposits — glacially compacted, laminated, very stiff to
hard, silt and clay with fine sand lenses deposited in the lake in front of the glacial
ice. Exhibits very low to low vertical permeability, but slightly higher horizontal
permeability on fine sand or silt layers. Able to stand at steep slope angles for short
periods of time, but commonly weakens with exposure or introduction of water in
joints, and then fails on moderate slopes.

Recessional ice-contact deposits — heterogeneous mixture of silt, sand, gravel and
cobbles deposited against or adjacent to glacial ice as the ice retreated or wasted.
Exhibits low to moderate permeability, depending on the percentage of silt in the
matrix. Low to moderate strength.

Recessional glaciolacustrine deposits — laminated, soft to stiff, silt and clay with fine
sand lenses deposited in the lake as the ice retreated and wasted. Exhibits very low to
low vertical permeability, but slightly higher horizontal permeability on fine sand or
silt layers. Unable to stand on steep slopes and, susceptible to failure during rapid
drawdown.

Older river alluvium — older deposits of silt, sand, gravel, cobbles, and boulders
deposited by the Kachess River. Coarse-grained with little fine sand or silt and 2 to 7
percent fines. Typically exhibits very high permeability.

Lacustrine deposits — very soft to medium stiff, fine sand, silt, and clay with fine
organic debris deposited in the lake since the end of Pleistocene glaciation. Typically
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exhibits low permeability, and has very low to low strength. Unable to stand on
slopes.

Reclamation’s studies at and near the Kachess dam site indicate that a thick deposit of till
underlies the dam site (Reclamation, 1996), and topography and the geologic map indicate
that other recessional moraines underlie the reservoir to the north of the dam. A thin layer of
till was also identified along the reservoir shoreline overlying bedrock near the proposed
outlet of the KKC tunnel (Shannon & Wilson, 2014b).

The other deposits are known only from excavations made by Reclamation for the dam and
its appurtenances. Reclamation encountered recessional glaciolacustrine deposits, consisting
of nonplastic silt, overlying till, during excavation of the intake channel (Reclamation, 1996).
Profiles prepared by Golder (Reclamation and Ecology, 2013a) indicate that the bottom of
the reservoir is covered with a thick layer of fine-grained sediment (lacustrine silt and clay),
and the slopes are comprised of unstratified sediments (perhaps ice-contact deposits). Part of
the slope on the southwestern end of profile 17 may be underlain by stratified sediments
(@lluvium or outwash). A profile prepared by Shannon & Wilson (2014a), shows that the
slope of the reservoir is underlain by ice-contact deposits ranging from about 10 to 40 feet
bgs. This deposit is underlain by other recessional deposits and then till before encountering
bedrock. One boring at the southeast shore of the reservoir for a proposed water intake
structure indicated that there was 20 feet of very soft silt (lacustrine deposit) underlain by
recessional lacustrine deposits to a depth of 44 feet.

3.2.3.2 Landslides and Slope Failure in the Kachess Watershed

Slope failures, commonly referred to as landslides, include phenomena that involve the
downslope displacement and movement of material, triggered either by static (i.e., gravity) or
dynamic (i.e., earthquake) forces. A slope failure is a mass of rock, soil, and debris displaced
downslope by sliding, flowing, or falling. Landslides may occur on slopes of 15 percent or
less; however, the probability of failure is greater on steeper slopes. The rate of rock and soil
movement can vary from a slow creep over many years to a sudden mass movement.

The geology, structure, and amount of groundwater in the slope affect slope failure potential,
as do external processes (i.e., climate, topography, slope geometry, and human activity). The
factors that contribute to slope movements include those that decrease the resistance in the
slope materials and those that increase the stresses on the slope.

Earthquake motions can induce significant horizontal and vertical dynamic stresses in slopes
and can trigger failure. Earthquake-induced landslides can occur in areas with steep slopes
that are susceptible to strong ground motion during an earthquake. In an assessment of
landslides for the Kachess watershed, the Washington Department of Natural Resources
(DNR) evaluated 5,722 acres characterized by mountainous areas that rise from a flat glacial
plain at the south end of Kachess Reservoir, elevation 2,178, to the top of Kachess Ridge,
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elevation 5,552 (Powell, 2005). Bedrock units within the study area consisted of steeply
dipping (inclined) sedimentary and volcanic rocks. Bedrock composition, structural
integrity, and tectonic history have resulted in significantly greater numbers of landslides
west of Kachess Reservoir than east of the reservoir. The study identified 158 landslides (30
percent shallow, 27 percent debris flow, and 43 percent deep-seated). Of all the landslides in
the inventory, only two are adjacent to the reservoir. One of the landslides is listed as
questionable and the other as probable. Neither is active and neither appears to be related to
any geologic processes on the reservoir.

There is no information available for existing landslides within or around the rim of the
reservoir and none have ever been reported. No information is available for the reservoir
slopes between elevations 2,190 and 2,110 feet, as the reservoir has not been drawdown that
low since its original filling in 1911. Therefore, the materials assumed to comprise that slope
for the glacial Lake Kachess are interpreted based on the geotechnical information produced
in 2013 and 2014 at the south end of the reservoir, but are generally considered unknown.

3.24 Keechelus Reservoir Area

Keechelus Reservoir was originally a natural lake created by a moraine impoundment
following the last glaciations (Kinnison and Sceva, 1963). Construction of Keechelus Dam,
an earthfill dam, was completed by Reclamation in 1920 (Kinnison and Sceva, 1963).
Beginning in 2003, the dam was reconstructed for safety modifications. The surface geology
near Keechelus Dam is primarily glacial material, although lacustrine deposits and peat soils
have been found adjacent to the reservoir (WSDOT and FHWA, 2005).

Bedrock in the vicinity of the dam is rhyolite of the Naches Formation, which crops out on
the north (left) side of the spillway and provides the foundation for the spillway structure and
the north (left) abutment of the dam (Reclamation, 2014b). Two Quaternary-age glacial units
that extend across the Yakima River valley floor form most of the foundation for the dam
embankment. The older and more extensive unit is Quaternary glacial drift, deposited in a
terminal moraine to unknown depths. Quaternary outwash sediments overlie a portion of the
glacial drift and form the shallow foundation of the dam, to a maximum known thickness of
42 feet. Both units are generally dense, which would affect the approach taken for
excavation (Reclamation, 2014b).

Several creeks also drain into Keechelus Reservoir, including Gold and Cold Creeks, which
are part of the BTE. There are no site-specific data, but because of close proximity to
Keechelus Reservoir, these areas are generally considered to be underlain by similar glacial
materials, lacustrine deposits, alluvial deposits, and the Naches Formation.

3.25 KKC Alignment

According to the preliminary technical memorandum (Reclamation and Ecology, 2014m),
geologic mapping along the KKC tunnel alignment was based on subsurface exploration at
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seven locations near the proposed Kachess Road portal and three locations near the
Keechelus portal. At the east portal, the surface geology is mapped as recent colluvium
deposits and undifferentiated glacial till overlying bedrock. Exposed bedrock consists of
andesite and dacite. West portal surface geology is determined from Reclamation’s Geologic
Design Data Report (Reclamation, 2001). The exposed bedrock consists of rhyolite.

Surficial deposits near the area of the proposed 1-90 Exit 62 shaft and portal area are
anticipated to consist of alpine glacial alluvium deposits (Reclamation and Ecology, 2014m).
The anticipated soil types include a range of grain sizes from poorly graded gravel with silt to
well-graded sand with silt. Fine-grained lacustrine deposits may be present at greater depths.
Bedrock of the Naches Formation is anticipated at depths ranging from 110 to 150 feet bgs.
Groundwater in the area of the shaft is anticipated at depths as shallow as 25 feet bgs
(Reclamation and Ecology, 2014m).

3.2.6 Seismicity in the Extended Study Area

Seismic activity in Washington is dominated by the Cascadia Subduction Zone (CSZ),
created by the northeastward subduction of the oceanic Juan de Fuca Plate and possibly the
Explorer Plate beneath the continental North America plate. The CSZ extends approximately
683 miles northward from the Mendocino fault off the coast of northern California to the
Nootka fault west of central Vancouver Island in British Columbia (URS, 2012).

Two seismic sources are identified in the CSZ: the megathrust and the Wadati-Benioff zone.
Megathrust earthquakes are generated at the interface between the subducting and overriding
plates. There are no historical North American accounts of great megathrust earthquakes on

the CSZ, but geologic evidence indicates they occurred at an average interval of about 500 to
600 years in the Holocene period (URS, 2012). Great megathrust earthquakes are generally

measured Magnitude 9 or greater on the Richter magnitude (M) scale.

The Wadati-Benioff zone, or intraslab, earthquakes occur within the subducting Juan de Fuca
Plate due in part to downdip tensional forces. Numerous historical Wadati-Benioff zone
earthquakes have occurred within the CSZ and have concentrated in the Puget Lowland
region to the west of the study area. These Wadati-Benioff zone earthquakes develop above
active subduction zones as a result of bending and extension of the plate as it is pulled into
the mantle and tend to originate at great depths.

Richter magnitude is a measure of the size of an earthquake as recorded by a seismograph, a
standard instrument that records groundshaking at the location of the instrument. The
reported Richter magnitude for an earthquake represents the highest amplitude measured by
the seismograph at a distance of 100 kilometers from the epicenter. Richter magnitudes vary
logarithmically, with each whole number step representing a ten-fold change in the amplitude
of the recorded seismic waves. Earthquake magnitudes are also measured by their Moment
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Magnitude (MMS), which is related to the physical characteristics of a fault including the
rigidity of the rock, the size of fault rupture, and movement or displacement across a fault.

Notable earthquakes recorded within the region of the extended study area include the 1872
earthquake and a pronounced cluster of microseismicity between the southern end of Lake
Chelan and Entiat approximately 45 miles northeast of the two reservoirs (URS, 2012). The
December 15, 1872, earthquake was one of the strongest historical earthquakes to occur in
the Pacific Northwest, with estimates running from M 6.5 to 7.2 (URS, 2012). A large event
also occurred near the Washington-Oregon state line in 1936. Known as the Milton-
Freewater earthquake, this M 6.4 event occurred on July 15, 1936 and caused substantial
damage in Milton-Freewater area and in Walla Walla. Another notable earthquake for the
northwest occurred on May 28, 1981, at a depth of about 4.3 miles beneath the Goat Rocks
Wilderness Area in the southern Washington Cascades.

A north-south regional strike-slip structure, called the Straight Creek fault, divides the North
Cascades into contrasting eastern and western portions. The Straight Creek Fault passes
through the Kachess Reservoir and Yakima River valleys (Reclamation and Ecology, 2014l).
The Straight Creek fault is not considered an active fault because there is no evidence for
surface fault rupture and no definitive evidence for Quaternary activity anywhere along this
structure (URS, 2012). However, other fault sources could potentially cause groundshaking
within the study area.

3.2.7 Soil Erosion in the Extended Study Area

Erosion is the wearing away of soil and rock by processes such as mechanical or chemical
weathering, mass wasting, wave action, wind forces, and underground water. Excessive soil
erosion can eventually lead to damage of construction improvements or instability of exposed
slopes. Typically, the soil erosion potential is reduced once the soil is graded and covered
with vegetation, concrete, structures, asphalt, or slope protection. Wave action from constant
waves and swells created by winds can loosen soil particles on shorelines and cause erosion,
especially along points and other areas exposed to wind. Soils within the study area have a
range of susceptibility to erosion, with the loose, fine sediments along the reservoir banks
likely being the most susceptible.

3.3 Surface Water Resources

This section provides information on water bodies that could be affected by the KDRPP,
KKC, and BTE. It also describes the operations of Keechelus and Kachess reservoirs
because they would be affected by the proposals. Operation of the remainder of the Yakima
Project is described in detail in Section 3.3.5 of the Integrated Plan PEIS (Reclamation and
Ecology, 2012). The following subsections focus on the operational requirements that
determine how much water is retained in and released from the two reservoirs and the timing
of those releases.
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The KDRPP and KKC would affect operations of Keechelus and Kachess reservoirs as well
as flows in the mainstem Yakima River and Kachess River. The primary study area is
defined as the Kachess and Keechelus reservoir areas, Kachess River, Keechelus reach of the
Yakima River (between Keechelus Dam and Easton), and Yakima River reaches between
Easton and the Sunnyside Diversion Dam. The primary study area also includes the area
around the Keechelus Reservoir tributaries Gold Creek and Cold Creek, which the BTE
would impact. The extended study area is the Yakima River basin as a whole.

The KDRPP and KKC could affect flow in the Yakima River from Keechelus Dam (RM
214.5) to Wapato Diversion Dam (RM 106.7), a distance of 107.8 miles. The largest effects
would occur in the upper Yakima River to the confluence with the Cle Elum River (RM
185.6), a distance of 28.9 miles. Downstream from Cle Elum River, the effects of the
proposals would be increasingly less because of large volumes released from Cle Elum
Reservoir to supply irrigation entitlements in the middle reach of the Yakima River (these
impacts are described in Section 4.3). The existing conditions in these water bodies are
described below. River reaches discussed in this DEIS are listed in Table 3-1 and depicted in
Figure 3-2.

Table 3-1. Yakima River Reaches

Seae NEmE ngima Riyer Lepgth

Mile Location (miles)
Upper Yakima River 214.5t0 127.9 86.6
Yakima River from Keechelus Dam to Easton (Keechelus Reach) 214.510 202.5 12.0
Yakima River from Easton to Cle Elum River (Easton Reach) 202.51t0 185.6 16.9
Yakima River from Cle Elum River to Roza Dam (Ellensburg Reach) 185.6 to 127.9 57.7
Middle Yakima River 127.9to 47.1 80.8
Yakima River from Roza Dam to Naches River 127.910 116.3 11.6
Yakima River from Naches River to Roza Powerplant Return 116.3t0 113.3 3.0
Yakima River from Roza Powerplant Return to Wapato Diversion Dam | 113.3to 106.7 6.6
Yakima River from Wapato Diversion Dam to Sunnyside Diversion Dam| 106.7 to 103.8 2.9
Yakima River from Sunnyside Diversion Dam to Marion Drain 103.8 to 82.8 21.0
Yakima River from Marion Drain to Prosser Dam 82.8t047.1 35.7
Lower Yakima River 47.1t0 0.0 47.1
Yakima River from Prosser Dam to Chandler Canal Return 47.1t035.8 11.3
Yakima River from Chandler Canal Return to Columbia River 35.8100.0 35.8

Source: Reclamation and Ecology, 2012
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3.3.1 Project Operations

Within its Yakima Project, Reclamation operates five reservoirs in a coordinated manner to
provide for the surface water needs of the system as a whole. The releases from each
reservoir are balanced to meet systemwide irrigation and water demands in conjunction with
natural runoff and return flow available in the basin. No single reservoir is designated to
supply the needs of any particular area, irrigation district, or Yakima Project division. The
major storage facilities store runoff during the winter, spring, and early summer seasons.
This water is released during low-flow periods in late spring, summer and fall for irrigation
when natural runoff cannot meet irrigation demands. This period is known as the storage
control period.

Keechelus, Kachess, and Cle Elum reservoirs are used to meet mainstem Yakima River water
entitlements from the beginning of the storage control period, generally about June 24 of
each year. Keechelus and Kachess reservoirs supply irrigation water for the Kittitas
Reclamation District (KRD), which diverts flow at the dam impounding Lake Easton. KRD
has entitlements of 336,000 acre-feet and diverts a peak of approximately 1,200 cfs during
July and August. The two reservoirs, in coordination with releases from Cle Elum Dam, also
provide supply to meet mainstem Yakima River water entitlements between the Cle Elum
River confluence (RM 179.6) and Sunnyside Diversion Dam (RM 103.8). These
entitlements amount to approximately 1.46 million acre-feet to supply diversions, mostly
from Roza Diversion Dam downstream, including Roza Division, Wapato Irrigation Project
(WIP), and Sunnyside Division. A peak of approximately 4,000 cfs for irrigation is moved
through the Yakima River down to Roza Dam, also in July or August. About two-thirds of
that flow is released from Cle Elum Dam and the remainder is natural flow from tributaries
and releases from Keechelus and Kachess reservoirs.

Figure 3-3 illustrates flows experienced in a typical year in the Yakima River Keechelus
reach and Ellensburg reach (from Cle Elum River to Roza Dam). The hydrographs shown in
Figure 3-3 were obtained from the results of hydrologic modeling performed for the
Integrated Plan and updated for this project. All of the flows, reservoir elevations and water
supply metrics described in Chapters 3 and 4 are based on the hydrologic modeling. For
consistency, Reclamation used hydrologic modeling instead of historic information to
compare existing conditions to future conditions with the alternatives. The hydrologic
modeling reflects current (actual) operations of the Yakima Project versus the historic
information, which uses target flows that have changed throughout the historic operation of
the Yakima Project.

January 2015 3.3 - Surface Water Resources Page 3-15



KDRPP and KKC DEIS

5000

4500

Flow reduction for flip-flop begins

4000

3500

3000

2500

Flow (cfs)

2000
1500
1000
500
Flow reduction for
mini flip-flop begins
0
& <) > > > > > > > > > &
O O
g F & ¥ F & F & ¢ KR N
o o ) N » &) Q Q A\ @ o\ S o
Date
———Yakima River Flow - Keechelus Reach ———Yakima River Flow - Below Cle Elum River

Figure 3-3. Typical Streamflow Conditions in Upper Yakima River

3.3.1.1 Flip-Flop and Mini Flip-Flop

On or prior to September 1, Cle Elum Reservoir releases are reduced substantially over a 10-
to 20-day period, and releases from Rimrock Reservoir are increased substantially to meet
the September and October irrigation demands downstream from the confluence of the
Naches and Yakima rivers. Referred to as “flip-flop”, Reclamation instituted this operation
to protect spring Chinook salmon and to conserve winter runoff in storage. Specifically, flip-
flop encourages spring Chinook to spawn at lower streamflows that require Reclamation to
release less stored water during the egg incubation period to protect spawning nests (redds).
Affected spring Chinook spawning reaches are the Cle Elum River downstream from the
dam and the Yakima River downstream from the Cle Elum River to the City of Ellensburg.
Figure 3-3 illustrates flow in the Yakima River downstream from Cle Elum River during the
flip-flop period. Flows fall from a peak of approximately 4,000 cfs in August to
approximately 400 cfs in mid-to-late September.

A similar operation, referred to as “mini flip-flop,” is performed for similar reasons between
Keechelus and Kachess reservoirs in years of sufficient water supply. In June through
August, irrigation releases from Keechelus Reservoir are greater than those from Kachess
Reservoir. In September and October, irrigation releases are decreased from Keechelus
Reservoir and correspondingly increased from Kachess Reservoir. The affected reach for the
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spring Chinook spawning reaches are the Yakima River from Crystal Springs downstream to
the Cle Elum River confluence. Figure 3-3 illustrates the flow in the Keechelus Reach
during the mini flip-flop period. Flows fall from a peak of approximately 1,000 cfs in
August to approximately 100 cfs in mid-to-late September during that period.

3.3.1.2 Carryover Storage

Conserving water during the summer and fall period of operations helps maximize reservoir
storage at the end of the irrigation season (typically October 21). The storage remaining in
the reservoirs at the end of the irrigation season is termed “carryover” storage. The Yakima
basin storage system is designed to store only the current year’s runoff and deliver it as
needed for irrigation from April through October. If only minimal storage is left on October
21, the upcoming water year’s operations are more likely to result in lower base river flows
and tighter control over reservoir releases. In general, more carryover storage in the system
reservoirs on October 21 leads to better flow and water supply conditions in the following
water year, particularly if the following year turns out to be a dry year. Good carryover
storage also helps assure sufficient spring Chinook incubation flow in the Yakima River
below Keechelus and Kachess reservoirs.

3.3.1.3 Target Flows

Formal target flows were established through the Title XII legislation in 1994 (see Section
3.3.1.4) for the lower Yakima River during the irrigation season. Additionally, Reclamation
has been directed by the Federal Court to consider fisheries in project operations. The
System Operation Advisory Committee (SOAC, see Section 1.5.2) has provided Reclamation
with feedback about fish-related flow needs since 1981. Reclamation has modified fall and
winter reservoir release protocols to provide flows that protect salmon redds and
overwintering juveniles, while also storing and providing water for irrigation. Table 3-2
presents current flow targets with an emphasis on fall and winter flows in the Upper Yakima
River. All of the targets in Table 3-2 are minimum flows. Flows described at the Yakima
River at Crystal Springs and at Cle Elum confluence are incidentally met through minimum
releases at the storage dams and unregulated flow contributions upstream of these locations.
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Table 3-2. Yakima River Target Flows

. Fall Minimum Target Flow Winter Minimum Target Flow
River Reach 1
and Dates and Dates
. 80-100 cfs 80-100 cfs
Keechelus Reservoir Outflow Sep 1-Oct 20 Oct 21-Mar 31
. : . 80-100 cfs 80-100 cfs
Yakima River — Crystal Springs to Lake Easton Sep 1-Oct 20 Oct 21-Mar 31
Kachess Reservoir Outflow Not Applicable (NA) 15-50 cfs
PP Oct 21-Mar 31
. : . 180-300 cfs 180-300 cfs
Yakima River — Easton Dam to Cle Elum River Sep 10-Oct 20 Oct 21-Mar 31
. : . . 400-800 cfs 300-700 cfs
Yakima River — Cle Elum River to Teanaway River Sep 10-Oct 20 Oct 21-Mar 31
. . 300 cfs minimum 400-500 cfs
Yakima River — Roza Dam to Wenas Creek Jul 1-Oct 20 Power subordination target — all year
300-600 cfs 300-600 cfs
Yakima River at Parker Mar 15-Oct 21 Mar 15-Oct 21
(irrigation season Title XII flow) (spring and summer target flow)

"
Winter target flow would be carried past March 31 if supplemental flows are still needed to reach target.
Source: Reclamation, 2002 (modified by Lynch, 2014)
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3.3.1.4 Title XIl Target Flows

Phase Il of the Yakima River Basin Water Enhancement Project (YRBWEP) was authorized
by Title X1 of the Act of October 31, 1994 (108 Stat. 4550, Public Law 103-434). Title XII
established instream flow targets to be maintained by Reclamation below the Sunnyside and
Prosser Diversion Dams during the irrigation season, using criteria based on total water
supply available (TWSA). As shown in Table 3-3, Title XII streamflow targets range from
300 cfs to 600 cfs, depending on the estimated TWSA.

Table 3-3. Title XIl Target Flows

TWSA (million acre-feet) Title XII Minimum Flow Past
SETED S [PTOSEET Parker Gage July-September
Apr-Sept | May-Sept | Jun-Sept | Jul-Sept Flows (cfs) Demand (acre-feet)
3.20 2.90 24 1.9 600 117,000
2.90 2.65 2.2 1.7 500 100,000
2.65 2.40 2.0 1.5 400 84,000
Less than line 3 water supply 300 68,000

Phase Il of the YRBWEP provides that, as conservation measures are implemented and
irrigation water demands thereby reduced; the target flows would be increased by 50 cfs for
each 27,000 acre-feet of diversion reduction during nonprorated water years. As of July
2014, the estimate of conserved water under YRBWEP has resulted in an increase of 119 cfs
in Title XII target flows during nonprorated water years at the Parker gage.

3.3.1.5 Prorationing

Irrigation entitlement diversions (existing contractual obligations) for the Yakima Project are
divided into two classes — nonproratable and proratable. Nonproratable entitlements,
generally held by water users that existed before the Yakima Project, are to be served first
from TWSA (Reclamation, 2008c). All other Yakima Project water rights are proratable,
which means they are of equal priority. Any shortages that may occur are shared equally by
the proratable water users (Reclamation, 2008c). Table 3-4 lists the Yakima Project
irrigation districts and their Yakima Project water rights divided into nonproratable water
rights (priority date prior to May 10, 1905) and proratable water rights (priority date of May
10, 1905).

Table 3-4. Yakima Project Irrigation District Water Rights
(acre-feet per year)

District Nonprorgtable Proratgble Totql
Water Rights | Water Rights | Water Rights
Wapato Irrigation Project 305,613 350,000 655,613
Sunnyside Division 289,646 157,776 447,422
Roza Irrigation District 0 393,000 393,000
Kittitas Reclamation District 0 336,000 336,000
Yakima-Tieton Irrigation District 75,865 30,425 106,290
Kennewick Irrigation District 18,000 84,674 102,674

Source: Reclamation and Ecology, 2012
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Sunnyside Valley Irrigation District and Yakima-Tieton Irrigation District have proratable
entitlements, but have stated that they do not foresee needing additional water at this time
(Reclamation and Ecology, 2011h). Roza Irrigation District, WIP, and KRD are severely
affected by prorationing during droughts. Therefore, consideration of drought-year shortfalls
focuses on these three districts. Kennewick Irrigation District (KID), although having
proratable entitlements, has not been impacted to the same level as Roza Irrigation District,
WIP and KRD because the KID is located downstream from Parker gage near the
downstream end of the Yakima River basin. Most of their water supply is derived from
return flow from upstream irrigation districts, which improves the reliability of their supply.

Prorationing has been imposed an average of about once every 4 years in the last 20 years.
Proratable water users received 58 percent of their proratable entitlement in 1992, 67 percent
in 1993, and 37 percent in 1994. In 2001, proratable water users received a 37 percent
supply and in 2005 a 42 percent supply (Reclamation, 2008c).

3.3.2 Keechelus Dam and Reservoir Operations

Keechelus Dam was constructed at the lower end of a natural lake on the Yakima River and
is located just east of Snoqualmie Pass. Completed in 1917, this dam is 128 feet high and
impounds 157,800 acre-feet at elevation 2,525 (Reclamation, 2002). Table 3-5 provides
additional data on its size and operations.

Table 3-5. Keechelus Dam and Reservoir Data

Reservoir Drainage Area (square miles) 54.7
Maximum Depth (feet) 310
Mean Depth (feet) 96
Active Storage Capacity (acre-feet) 157,800
Average Annual Runoff (acre-feet) 244,000
Ratio of Runoff to Capacity 1.55:1
Sept 30 Minimum Historical Storage (acre-feet) 4,800 (1931)
Sept 30 Average Historical Storage (acre-feet) 41,000
Sept 30 Maximum Historical Storage (acre-feet) 126,900 (1949)

Note: Mean depth calculated by dividing total storage capacity by surface area of reservoir

Keechelus Reservoir is operated to meet irrigation demands, provide flood control, and
maintain instream flows for fish. The prime flood control season extends from mid-
November through mid-June.

Water releases from Keechelus Reservoir are greatest in July and August, with a maximum
typically not over about 1,350 cfs. To support spawning in the upper Yakima River, the
release from Keechelus Reservoir is reduced during the mini flip-flop operation in September
to a minimum flow of 80 to 100 cfs.
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Keechelus Reservoir typically reaches its lowest elevation in October, when the irrigation
season ends and before fall rains begin and inflows increase. In the winter months, water is
released to meet target flows and to maintain flood control space. In the spring, water is
stored to regulate downstream flows for flood control and to store water for irrigation
demands later in the year. The highest reservoir elevations generally occur from May to
July, depending on the annual water supply. Figure 3-4 illustrates the No Action condition
(historic modeled flows with current operating conditions) water level in Keechelus
Reservoir for the period of November 1, 1998, to November 1, 2003. The graph includes the
drought year of 2001 along with years more representative of average and wet runoff
conditions. Pool levels fluctuated 85 feet between approximate elevation 2,517 and 2,432
during this time period, with the lowest level occurring during the 2001 drought year. Table
3-6 provides data on reservoir elevations for the period of 1925 to 2009 and for two recent
drought years (1994 and 2001).
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Figure 3-4. Keechelus Reservoir Operating Elevations
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Table 3-6. Keechelus Reservoir Operating Elevations

Elevation

Mean (1925-2009) 2,482.0
Mean of Annual Maximum (1925-2009) 2,510.3
Mean of Annual Minimum (1925-2009) 2,448.3
Drought Years

Mean (1994) 2,452.0
Maximum (1994) 2,487.6
Minimum (1994) 2,430.0
Mean (2001) 2,465.4
Maximum (2001) 2,495.3
Minimum (2001) 24313

3.3.2.1 Gold Creek above Keechelus Reservoir

Gold Creek has a drainage area of approximately 14 square miles and flows into Keechelus
Reservoir at the head of the Yakima River. The construction of Keechelus Reservoir raised
water levels at the mouth of Gold Creek by over 60 feet, which seasonally inundates the
lower reaches of Gold Creek. When Keechelus Reservoir is drawn down in summer to
supply water for the Yakima Project, the creek’s lower reaches are exposed but experience
low flows and fish passage problems (USFS, 2011b). Flows in Gold Creek have been
affected by low rainfall, Gold Creek Pond, timber harvest, and road and residential
developments (Haring, 2001). In a 2013 assessment, the length of dewatered stream channel
was 1.24 miles (Natural Systems Design, 2013). Two mechanisms are believed to be
causing low flow and dewatered reaches in Gold Creek. First, Gold Creek Pond has
modified the groundwater gradient, negatively affecting flow in sections of Gold Creek.
Second, stream widening has increased groundwater infiltration. Other contributing factors
include a buried drainage line and a small gravel borrow pit (Heli’s Pond).

3.3.2.2 Cold Creek above Keechelus Reservoir

Cold Creek drains a watershed of approximately 5.2 square miles, most of which is contained
within Forest Service land. The headwaters of the creek flow out of four small lakes on the
north slopes of Tinkham Peak into the Twin Lakes. From the outlet of Twin Lakes, Cold
Creek flows approximately 2 miles before entering the west side of Keechelus Reservoir.

The only streamflow measurements found for Cold Creek were obtained by the Service
(Service, 2001). Stream discharge was measured in Cold Creek on 23 occasions between
June 6 and November 30, 2001. Streamflow peaked in mid-June at 105 cfs and steadily
declined to a low measured at 0.6 cfs to 1.0 cfs between August 16 and September 5, 2001.
Following the low-flow period, streamflows in Cold Creek increased significantly, but varied
widely from 1.9 cfs on September 28 to 26.3 cfs on October 20, 2001. More stable flows
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were observed after the latter date with an average discharge of about 7.0 cfs to the end of
November (Service, 2001).

3.3.3 Upper Yakima River between Keechelus Reservoir and Lake Easton

The Keechelus Reach of the Yakima River spans the 11 miles between Keechelus Reservoir
and Lake Easton. Discharge from the reservoir is the largest contributor to flow in this reach,
especially in summer when natural runoff from tributaries that enter this reach (Cedar, Cabin,
Mosquito, Stampede creeks and other smaller streams) recedes. Figure 3-5 illustrates the No
Action condition flow in the Keechelus Reach of the Yakima River for the period of
November 1, 1998 to November 1, 2003. The graph includes the drought year of 2001 along
with years more representative of average and wet runoff conditions.
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Figure 3-5. Keechelus Reach Flow Patterns

Currently, flows are high from July through mid- to late- August when juvenile Chinook and
steelhead (and potentially coho if reestablished) are rearing in this reach. The recommended
high flow in July in this reach is 500 cfs (Reclamation and Ecology, 2011c). However, flows
often exceed 1,000 cfs in July and August. Juvenile salmon seek protection against high-
velocity flows to avoid being pushed downstream into less desirable habitat and minimize
energy expenditures. The high water velocities of summer flows thus reduce the amount of
suitable salmonid rearing habitat. This negative effect occurs in the reach during all water
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year types, but is most significant in wet years when flow releases from Keechelus Reservoir
are highest.

During winter, flows are lower than desired by fish biologists, and flow pulses needed to
support juvenile outmigration are usually absent in the spring because runoff is captured by
Keechelus Reservoir. In dry years, low flows reduce available rearing and overwintering
habitat throughout the fall and winter, and into early spring. Flow pulses in spring are
needed to mimic natural conditions and support juvenile outmigration. Increasing base flows
could increase available juvenile rearing and overwintering habitat in the Keechelus Dam to
Lake Easton reach (Reclamation and Ecology, 2011c).

3.34 Kachess Dam and Reservoir Operations

Kachess Dam is 115 feet high and was built at the lower end of a natural lake, creating a
reservoir with an active capacity of 239,000 acre-feet at elevation 2,262 (Reclamation and
Ecology, 2011c). Table 3-7 provides data on its size and operations.

Table 3-7. Kachess Dam and Reservoir Data

Reservoir Drainage Area (square miles) 63.6
Depth (feet) Max - 430
Active Storage Capacity (acre-feet) 239,000
Average Annual Runoff (acre-feet) 213,398
Ratio of Runoff to Capacity 0.91
Sept 30 Minimum Historical Storage (acre-feet) 20,100
Sept 30 Average Historical Storage (acre-feet) 107,200
Sept 30 Maximum Historical Storage (acre-feet) 227,200

The reservoir impoundment inundated two lakes: the downstream historical Kachess Lake
and the upstream historical Little Kachess Lake. The two lakes had been connected by the
Kachess River at about elevation 2,220. The top of the inactive storage pool in Kachess
Reservoir is elevation 2,192.75.

Kachess Reservoir is operated primarily to meet irrigation demands, while also providing
flood control in the winter and spring, and storage water for instream flows for fish in
summer. Water releases from Kachess Reservoir are greatest in September and October,
reaching a maximum of about 1,200 cfs. The highest discharge occurs during that time
period because of the mini flip-flop operation, which reduces discharge from Keechelus
Reservoir and requires a greater supply from Kachess Reservoir to satisfy KRD and other
downstream demands. The release from Kachess Reservoir is reduced after irrigation season
to 35 cfs to over 100 cfs throughout winter and early spring.

Page 3-24 3.3 - Surface Water Resources January 2015


http:2,192.75

Chapter 3
Affected Environment

Kachess Reservoir typically reaches its lowest elevation in October, when the irrigation
season ends. In the winter and spring, water is stored in the reservoir for irrigation demands
later in the year. The highest reservoir elevations generally occur in May to July, depending
on the annual water supply. Full pool is at elevation 2,262. Figure 3-6 illustrates the No
Action condition water level in Kachess Reservoir for the period of November 1, 1998 to
November 1, 2003. The graph includes the drought year of 2001 along with years more
representative of average and wet runoff conditions. During this time period, pool levels
fluctuated 60 feet between approximate elevations 2,262 and 2,202 feet, with the lowest level
occurring during the 2001 drought year. Table 3-8 provides data on reservoir elevations for
the period of 1925 to 2009 and for two recent drought years (1994 and 2001).
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Figure 3-6. Kachess Reservoir Operating Elevations
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Table 3-8. Kachess Reservoir Operating Elevations

Baseline

Mean (1925-2009) 2,236.8
Mean of Annual Maximum (1925-2009) 2,254.8
Mean of Annual Minimum (1925-2009) 2,212.2
Drought Years

Mean (1994) 2,211.6
Maximum (1994) 2,230.8
Minimum (1994) 2,195.8
Mean (2001) 2,228.9
Maximum (2001) 2,244 1
Minimum (2001) 2,202.3

3.3.4.1 Box Canyon Creek

Box Canyon Creek flows into Kachess Reservoir. Although no quantitative streamflow
information was found for Box Canyon Creek, high streamflows occur through the winter,
spring, and early summer, and low streamflows occur through late summer and fall (Haring,
2001). When Kachess Reservoir is drawn down during drought years, Box Canyon Creek
flows onto a wide alluvial fan that is typically submerged. Flows partially go subsurface and
a defined channel is not present, impairing fish passage into Box Canyon Creek.
Reclamation has constructed temporary fish passage channels during drought years to
provide passage from the reservoir into the creek upstream of the alluvial fan.

3.35 Kachess River

The Kachess River is 0.9 miles long and flows between Kachess Reservoir and Lake Easton,
fed from Kachess Reservoir outflow. Figure 3-7 illustrates the baseline condition flow in the
Kachess River for the period of November 1, 1998 to November 1, 2003. The graph includes
the drought year of 2001 along with years more representative of average and wet runoff
conditions. Section 3.3.4 describes the operation of Kachess Reservoir, which results in high
flows in September and October (over 1,200 cfs) and low flows until spring (50 to 100 cfs).
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Figure 3-7. Kachess River Flow Conditions
3.3.6 Lake Easton

Lake Easton Diversion Dam, located at RM 202.5 on the Yakima River, is a concrete gravity
dam 10 feet high impounding a small lake of about 3,000 acre-feet. The purpose of the dam
is to provide hydraulic head for the diversion of irrigation water supply into the KRD main
canal. The capacity of the main canal headworks is 1,320 cfs. The Yakima River flows
through Lake Easton and over the diversion dam.

3.3.7 Yakima River Downstream of Lake Easton

The KDRPP and KKC may also affect streamflow in the Yakima River from Lake Easton to
the Wapato Diversion Dam, a distance of 95.8 miles. The largest change in streamflow
would occur in the 16.9-mile Easton Reach between Lake Easton and the Cle Elum River.
Current streamflow conditions in the Easton Reach are affected by releases for irrigation in
summer and mini flip-flop operations starting in September. Figure 3-8 illustrates the
baseline condition flow in the Easton Reach for the period of November 1, 1998 to
November 1, 2003. The graph includes the drought year of 2001 along with years more
representative of average and wet runoff conditions.
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Figure 3-8. Yakima River at Easton Flow Conditions

Currently, flows are low (about 180 to 220 cfs) starting during mini flip-flop operations and
extending into spring, unless natural flow from tributaries enters the reach. During spring,
natural flows increase river flows and provide some variability. Summer releases from
Keechelus and Kachess reservoirs increase flow in this reach to a range of about 400 to 1,000
cfs. Flows in drought years may be higher during summer as water is conveyed downstream
to proratable water users from the upper reservoirs to mitigate the effects of inadequate
storage in other Yakima Project reservoirs.

Downstream of the confluence with the Cle Elum River, flows are very high during the
summer to supply water to users in the middle Yakima River. The high flows are created by
releases from Cle Elum Dam. Flows in the Yakima River from the Cle Elum River down to
the Roza Dam can exceed 4,500 cfs during summer. High summer flows and high water
velocities reduce the amount of suitable rearing habitat for juvenile Chinook, steelhead, and
coho.

In the reach of Yakima River between Roza Dam and Naches River, summer flows are lower
than upstream because of diversions at Roza Dam. Flows in summer are typically in the
range of 2,000 to 3,000 cfs. After the irrigation season, flows drop to a minimum flow of
400 cfs, except when augmented by natural flows from tributaries in the upper Yakima River
reach or when the Roza Powerplant is shut down for maintenance. The low flows reduce
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quality and quantity of rearing habitat for spring Chinook, steelhead, and coho. The low
flows also impair migration of adult salmonids, mostly coho, migrating through this reach
mid-September through mid-December on their way to spawning grounds in the upper
Yakima River basin, but also spawn in this reach during the fall and early winter. Low
spring flows also limit spring smolt outmigration.

Downstream of the Naches River to Sunnyside Dam, flows in the Yakima River are higher
because of Naches River flow contribution. Summer flows are higher than natural to supply
irrigation entitlements down to Sunnyside Dam but lower in other seasons because of
regulation by Yakima Project reservoirs.

3.4 Surface Water Quality

This section describes the existing water quality of the water bodies located within the
project boundaries and in the vicinity of the project. The KDRPP and KKC would affect the
water level operations of Keechelus and Kachess reservoirs as well as flows in the mainstem
Yakima River and Kachess River. The BTE would affect Gold Creek and Cold Creek. The
primary study area is defined as the Kachess Reservoir area, Kachess River, Keechelus
Reservoir area and tributaries (including Gold Creek and Cold Creek), Keechelus Reach of
the Yakima River (between Keechelus Dam and Easton), and Lake Easton. These changes in
operations have the potential to influence water quality of these water bodies. The extended
study area is the Yakima River basin.

3.4.1 Regulatory Setting

The following Federal, State and local regulations address water quality and stormwater
management. Section 1.12 and Table 1-2 provide additional information.

3.4.1.1 Clean Water Act

The Federal Clean Water Act (CWA\) requires the identification and cleanup of polluted
surface waters and establishes water quality standards for surface waters throughout the
United States. In addition, it regulates discharges to surface waters and requires NPDES
permits for discharges to receiving waters from municipal, industrial, and other regulated
point and nonpoint (diffused and dispersed across the landscape) sources. In the State of
Washington, specific sections of the CWA require preparation of a list of impaired waters
(Section 303(d)), and permit approvals, such as Section 401 Water Quality Certifications
ensuring CWA standards are met. In Washington State, NPDES permits and Section 401
Water Quality Certifications are administered by Ecology. Surface water quality standards
for the State of Washington are established by Ecology in Chapter 173-201A of the
Washington Administrative Code (WAC) (Ecology, 2012b). The purpose of the standards is
to identify designated beneficial uses, establish specific criteria, and establish antidegradation
policies to protect the State’s surface water bodies.
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State Water Quality Assessment and 303(d) List

Section 303(d) of the CWA requires all States to prepare a water quality assessment and
develop a list of surface waters (marine and freshwater) that are impaired. In Washington
State, Ecology prepares this list and submits it to the EPA for review and approval. At the
time this report was written, Ecology is in the process of updating the freshwater listing, with
EPA approval expected in winter 2014 - 2015 (Ecology, 2014e). The Section 303(d) list
identifies five categories of water quality impairment:

Category 1 — Meets tested standards for clean waters
Category 2 — Waters of concern
Category 3 — Insufficient data

Category 4 — Polluted waters that do not require a total maximum daily load (TMDL)
limit of targeted pollutant(s) to enable achieving the surface water quality standards.
Three subcategories are:

o Category 4a—Hasa TMDL
o Category 4b — Has a pollution control program
o Category 4c — Is impaired by a nonpollutant

Category 5 — Polluted waters that require a TMDL

The most recent EPA-approved Section 303(d) Category 5 listing for fresh waters is from
2012 (Table 3-9) and other category designations are listed in Table 3-10.
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Table 3-9. Summary of 2012 303(d) Category 5 Listed Water Bodies within Extended

Study
Body of Water Location Contaminant 303s(?e)lttzted
Keechelus Reservoir Dioxins in fish tissue Category 5
Keechelus Reservoir PCBs in fish tissue Category 5
Meadow Creek Tributary to Keechelus Temperature Category 5
Gale Creek Tribut;ry to KaCheSS Temperature Category 5
eservoir

Yakima River Inlet of Lake Easton Temperature Category 5
Yakima River Outlet of Lake Easton pH Category 5
Yakima River Outlet of Lake Easton Dissolved oxygen Category 5
Yakima River Upriver of Cle Elum Temperature Category 5
Yakima River Upriver of Cle Elum Dissolved oxygen Category 5
Yakima River At Umtanum Creek PCBs in fish tissue Category 5
Yakima River At Umtanum Creek Chlordane in fish tissue Category 5
Yakima River At Umtanum Creek Dioxin in fish tissue Category 5
Yakima River Upriver of Yakima pH Category 5

Source: Ecology, 2014e

Table 3-10. Summary of Other Designated Categories 2012 303(d) Water Bodies
within Extended Study

Body of Water

Location

Contaminant

303(d) Category

Outflow of Kachess

Kachess River Reservoir Dissolved Oxygen Category 2
Yakima River At Umtanum Creek Temperature Category 2
Yakima River At Umtanum Creek Dieldrin Category 2
Yakima River Upriver of Yakima Ammonia-N Category 2
Yakima River Upriver of Yakima Bacteria Category 2
Yakima River Upriver of Cle Elum Dieldrin in Fish Tissue Category 4a
Yakima River At Umtanum Creek 4,4'-DDT in Fish Tissue Category 4a
Yakima River At Umtanum Creek 4.4'-DDE in Fish Tissue Category 4a

Total Maximum Daily Load

The CWA requires states to establish TMDL programs for parameters not meeting applicable
surface water quality standards as identified on their Section 303(d) water quality impaired
lists. A TMDL specifies the maximum amount of a pollutant that a waterbody can receive
and still meet the water quality standards. Furthermore, a TMDL identifies the sum of the
allowable loads of a single pollutant from all point and nonpoint sources and determines a
margin of safety to ensure that the waterbody can be protected from unknown pollutant
sources or unforeseen events that may impair water quality.
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Ecology has established TMDLs for the upper Yakima River for dieldrin, DDT, suspended
sediment, and turbidity. The mainstem Yakima River, lower Kachess River, and lower Cle
Elum River are not included in the forthcoming temperature TMDL because they will be
addressed in later studies (Ecology, 2014g). Ecology’s 2003 Technical Report on the
Temperature TMDL for Wenatchee National Forest includes data from the Gale Creek
tributary to Kachess Reservoir. Both Yakima River and the Wenatchee National Forest
TMDLs emphasize maximizing effective shade by the forest canopy in order to keep
temperature lower in forest streams (Ecology, 2003; 2014b).

Ecology is developing a TMDL for temperature in the upper Yakima River basin. This
TMDL would address tributaries to the Yakima River and to Keechelus and Kachess
reservoirs. Ecology expects to submit this TMDL to the EPA for approval in November
2014 and it will target potential system shade levels as an approach to address peak water
temperatures. This TMDL will include both 303(d)-listed and non-303(d)-listed waters.

Ecology is also in the process of updating the lower Yakima River suspended sediment
TMDL that includes DDT to include targets for human health (Ecology, 2012a). Ecology
expects to issue a draft of the updated Lower Yakima River TMDL in 2015.

3.4.1.2 Washington State Antidegradation Policy

The CWA requires that State water quality standards protect existing uses by establishing the
maximum level of pollutants allowed in State waters. The standards must also protect those
waters whose existing water quality is higher than the standards. The antidegradation policy
helps prevent lowering of water quality, and provides a framework to identify waters
designated as an “outstanding resource” by the State. The State’s antidegradation policy
(WAC 173-201A) follows Federal regulation guidelines, and has three tiers of protection,
with Tier 11 providing the highest level of protection. All three tiers have provisions that
protect and maintain existing and designated uses and do not allow water quality
degradation:

o If waters are not consistent with water quality standards, problems should be
corrected to ensure that water quality criteria are met

« If waters have water quality higher than assigned criteria, steps must be taken to
ensure that there is no measureable degradation of water quality

o If an action results in a measureable lowering of water quality, an analysis must be
conducted to determine whether it is in the overriding interest of the public
3.4.1.3 State Water Quality Standards (WAC 172-201A)

Ecology’s Water Quality Standards for Surface Waters list use designations with water
quality requirements for lakes and rivers (Ecology, 2012b; Table 3-11). The aquatic life use
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criteria related to salmonid life history and habitat require the following conditions to be met
in each of the water bodies:
o Temperature

o Not to exceed 12°C (Char Spawning and Rearing: Keechelus Reservoir; Little
Kachess) or 16°C (Core Summer Salmonid Habitat: Kachess Reservoir, Lake
Easton) due to human activities

o When natural conditions exceed the maximum temperature, no temperature
increases are allowed which would raise water temperature by more than 0.3°C

« Dissolved oxygen (DO)
o Not to drop below 9.5 mg/L

o When natural conditions lower the DO below minimum or within 0.2 mg/L of the
criterion, human actions considered cumulatively may not cause DO to decrease
more than 0.2 mg/L

o Turbidity

o Not to exceed 5 nephelometric turbidity units (NTU) over background when the
background is 50 NTU or less, or a 10 percent increase in turbidity when the
background turbidity is more than 50 NTU

o Total dissolved gas
o Not to exceed 110 percent of saturation at any point of sample collection

o The total dissolved gas criterion may be adjusted to aid fish passage over
hydroelectric dams when consistent with a department-approved gas abatement
plan

° pH

o Not to vary from the range of 6.5 to 8.5, with a human-caused variation within the
above range of less than 0.2 units
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Table 3-11. Use Designations of Water Bodies within Extended Study Area

(WAC 173-201A-600)
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Body of Water
Keechelus Reservoir X X X X X X X X
Little Kachess basin
(narrowest point
dividing Kachess
Reservoir from Little X X X X X X X X
Kachess basin) and all
tributaries
Kachess Reservoir X X X X X X X X X
Lake Easton X X X X X X X X X
Yakima River
mainstem from mouth X X X X X X X X
to Cle Elum River
Yakima River from Cle
Elum River to and X X X X X X X X
including Cedar Creek
Yakima River
upstream of Cedar X X X X X X X X
Creek

Source: WAC 173-201A-602

The extraordinary primary contact recreation use criterion requires the following conditions

to be met:

e Bacteria

o Fecal coliform organism levels must not exceed a geometric mean value of
50 colonies/100 mL, with not more than 10 percent of all samples (or any single
sample when fewer than 10 sample points exist) obtained for calculating the
geometric mean value exceeding 100 colonies/100 mL.

Ecology has established Toxic Substances Criteria to prevent toxic substances from being
introduced above natural background levels in waters of the State (WAC 173-201A-240).
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o Dieldrin/aldrin®
0 Acute: 2.5 pg/L (instantaneous concentration not to be exceeded at any time)
o Chronic: 0.0019 pg/L ( 24-hour average not to be exceeded)
e DDT (and metabolites)
0 Acute: 1.1 pg/L (instantaneous concentration not to be exceeded at any time)
0 Chronic: 0.001 pg/L (24-hour average not to be exceeded)
e Polychlorinated biphenyls (PCBs)
0 Acute: 2.0 pug/L ( 24-hour average not to be exceeded)
o Chronic: 0.014 pg/L (24-hour average not to be exceeded)
The State’s use designations require that toxic, radioactive, or deleterious material
concentrations be below those with the potential, either singularly or cumulatively, to
adversely affect characteristic water uses, cause acute or chronic conditions to the most
sensitive biota dependent upon those waters, or adversely affect public health. Aesthetic

values must not be impaired by the presence of materials or their effects, excluding those of
natural origin, which offend the senses of sight, smell, touch, or taste.

Existing and designated uses of waters must be maintained and protected in accordance with
identified use designations per WAC 173-201A-602 and the CWA (Table 3-11). These
provisions prohibit the degradation of water quality standards within waters that are currently
meeting the water quality standards for their designated uses.

WAC 173-201A-230 outlines the guidelines for establishing lake nutrient criteria. To date,
lake specific nutrient criteria have not been established for Keechelus Reservoir, Kachess
Reservoir, or Lake Easton. Table 3-12 summarizes the criteria guidelines.

Table 3-12. Lake Nutrient Criteria Guidelines

If ambient total phosphorus
Trophic State (micrograms/liter) range of Then Criteria Should be Set at:
lake is:
Ultra-oligotrophic Oto4 4 orless
Oligotrophic >4 10 10 10 or less
Lower Mesotrophic >10to 20 20 or less
Upper Mesotrophic >20to 35 35 orless
Action Value >35 Lake-specific study may be Initiated

Source: WAC 173-201A-230

2 Aldrin is metabolically converted to dieldrin. Therefore, the sum of the aldrin and dieldrin concentrations is
compared with the dieldrin criteria.
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3.4.1.4 Stormwater Management Manual for Eastern Washington

Kittitas County has adopted Ecology’s Stormwater Manual developed for Eastern
Washington (Ecology, 2004). The manual specifies stormwater runoff treatment and flow
control requirements for new and redevelopment projects, and requirements for water
resource protection during construction. The goal of the manual is:

to provide a commonly accepted set of technical standards, in addition to
presenting new design information and new approaches to stormwater
management. The Department of Ecology believes that when the standards and
recommendations of this Manual are properly applied, stormwater runoff should
generally comply with water quality standards and protect beneficial uses of the
receiving waters.

3.4.2 Surface Water Permits and Approvals

3.4.2.1 Construction Stormwater NPDES Permit

Ecology administers the NPDES construction general permit. Coverage for this permit is
obtained by submitting a Notice of Intent (NOI) with Ecology. As described in

Section 3.2.1.1, coverage under this general permit is required for construction activities that
disturb at least 1 acre of land and discharge stormwater to surface waters of the State. This
requirement also applies to construction activities that disturb smaller sites that are part of a
larger common plan of development and that discharge stormwater runoff to surface waters
of the State (Ecology, 2014a). In addition, coverage under this permit is required if
construction activity of any size discharges to waters of the State and Ecology either
determines the site to be a significant contributor of pollutants or reasonably expects the
construction to cause a violation of any water quality standard.

The general permit requirements include implementation of the following measures during
construction: preparation and implementation of a Surface Water Pollution Prevention Plan
(SWPPP) for all construction activity, water quality monitoring, and record-keeping and
reporting protocols. For certain construction projects with higher risk of surface water
quality impairment, Ecology requires an individual NPDES permit for construction activity.
Individual NPDES construction stormwater permits typically require a greater extent of
water quality monitoring, but otherwise the conditions are similar to the general permit.

3.4.2.2 Section 401 Water Quality Certification and Section 404 Authorization

CWA Section 401 requires that actions subject to Federal permits that result in a discharge of
pollutants into waters of the United States obtain a State certification that the action complies
with all applicable water quality standards. Ecology issues Section 401 Water Quality
Certifications in Washington. A CWA Section 404 permit or authorization is required for
certain types and amounts of discharges of dredged, excavated, or fill materials into waters of
the United States. This permit or authorization is issued by the U.S. Army Corps of
Engineers (Corps). Typically, inwater projects trigger the need for a Section 404 permit,
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which in turn triggers applicability of a Section 401 Water Quality Certification. The Section
401 Water Quality Certification would outline requirements to ensure that inwater elements
of the project do not impact water quality. In addition, the 401 Certification for a project
affecting waters listed as impaired under CWA Section 303(d) (Category 5) may include
conditions or a compliance plan to address the project’s impacts on the impairment (Pickett,
2014).

3.4.3 Existing Surface Water Quality Conditions

The Proposed Action area is located in eastern Kittitas County in the upper Yakima River
Watershed Resource Inventory Area (WRIA) 39. Water resources in the primary study area
include Keechelus Reservoir and tributaries, Kachess Reservoir and tributaries, Kachess
River, Lake Easton, the Yakima River from Keechelus Reservoir to Lake Easton, and the
Yakima River downstream from Lake Easton (Figure 3-9). In addition, numerous named and
unnamed tributaries flow into these water bodies.

3.4.3.1 Keechelus Reservoir and Tributaries

Keechelus Reservoir is an unproductive oligotrophic (nutrient-poor and oxygen-rich) lake
that stratifies in the summer with the thermocline developing at a depth of approximately
50 to 60 feet (EPA, 2014a). The reservoir shows
inverse stratification in the winter (i.e., the cold
water is on top of warmer water). The reservoir is In lakes, transition layer between the
well oxygenated at all depths during the entire year | mixed layer at the surface and the deep
and generally freezes over in the winter. The water layer. In the thermocline,

. . cy 1 temperature decreases rapidly from the
reservoir has steep side slopes with little shoal area mixed layer to the colder deep water
and is cold, clear, and relatively deep (310 feet) layer.

(WSDF, 1967).

Thermocline

Ecology 303(d) Water Quality Listing

Keechelus Reservoir is not listed as water quality limited for water or sediment. However,
Keechelus Reservoir is 303(d)-listed as Category 5 for dioxins and PCBs in fish tissue
(Ecology, 2014e).

Ecology Lake Water Quality Assessment Program

Based on the most recent data collected by Ecology, Keechelus Reservoir is oligotrophic
(Ecology, 1995). Ecology also ranked lakes by need for management of eutrophication-
related concerns. Keechelus Reservoir was considered low priority for restorative action
based on this analysis (Ecology, 1995).

Ecology surveyed water chemistry at Keechelus Reservoir during in 1993. This is the most
recent information available from Ecology. On June 1, 1993, total phosphorus was 13 pg/L
in the epilimnion (topmost layer of the reservoir) composite sample and 92 pg/L in the
hypolimnion (bottom layer) composite sample. On August 29, 1993, total phosphorus was
measured at 8 pg/L in the epilimnion composite. Total nitrogen ranged from 0.10 to
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0.12 mg/L across dates and strata. Chlorophyll a concentration in the epilimnion composite
samples was 1.8 pg/L in June and 2.6 pg/L in August. Fecal coliform bacteria were sampled
at two sites in June and August. The reservoir had one colony/100 mL or results were below
detection limits during these sampling events.

Reclamation Water Quality Sampling

Based on a STORET database retrieval results (search date August 21, 2014), Reclamation
collected water quality data in 1999, 2002, 2005, 2008, 2011, and 2012 in the reservoir (100
meters [328 feet]) upstream of the dam and at the outlet during June, July and August at
various depths throughout the water column (EPA, 2014a). These sampling results indicate
water quality in the reservoir is generally good and met State water quality criteria except for
temperature and DO. At the outlet station, one exceedance of State surface water criterion
was recorded for water temperature.

Reservoir. During sampling, reservoir waters were clear (average Secchi disk depth of

7.3 meters [23 feet]) with low average turbidity, low fecal coliform counts, and an average
pH (at 1 meter) of 7.3. Summer peak water temperatures above the State surface water
quality criteria of 12°C for char spawning and rearing were reported at depths of 1, 3,5, 7, 9,
and 11 meters (3.3, 9.8, 16.4, 23, 29.5, and 36.1 feet, respectively) (Figure 3-10). A peak
water temperature of 21.6°C was recorded in August 1998 at the surface. Water
temperatures decreased with depth, indicating the presence of a summer thermocline. Based
on one reservoir profile by Reclamation (August 1998), the temperature decreased in the
hypolimnion of the reservoir, with a temperature 4.1°C at the reservoir bottom (81 meters
[266 feet]) (Reclamation, 1999).
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Figure 3-9. Water Bodies Located within the Primary Study Area
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Keechelus Reservoir Summer Temperature-Depth Profiles
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Figure 3-10. Keechelus Reservoir Summer Temperature-Depth Profiles
Source: Reclamation,1999 and EPA, 2014a

Dissolved oxygen concentrations increased with depth through the thermocline

(Figure 3-11). For example, the average of four measurements at 1 meter (3.3 feet) depth
was 9.1 mg/L and increased at depth to an average of over 11.2 mg/L at 21 meters

(68.9 feet). Dissolved oxygen concentrations below the State surface water quality criteria
(standard set to ensure DO greater than the criterion of 9.5 mg/L) were recorded at depths up

to 7 meters (22.9 feet). Based on one reservoir profile by Reclamation, the DO concentration

decreased near the bottom of the reservoir, with a concentration of 8.2 mg/L at the reservoir
bottom (81 meters [266 feet]) indicating the reservoir was not anoxic during sampling
(Reclamation, 1999).
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Keechelus Reservoir Summer Dissolved Oxygen-Depth Profiles
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Figure 3-11. Keechelus Reservoir Summer Dissolved Oxygen-Depth Profile
Source: Reclamation,1999 and EPA, 2014a

When detected, fecal coliform counts were no higher than 2 colonies per 100 mL, meeting
the State surface water quality criteria. Orthophosphate concentrations were low, ranging
from 0.003 to 0.009 mg/L for samples collected at all depths. Total phosphorus
concentrations ranged from below detection (<0.01 mg/L) to 0.027 mg/L (at a depth of
37.5 meters [123 feet]).

Dam Outlet. Sampling results indicate water quality at the reservoir outlet is good. During
sampling, the river was cool and well oxygenated, with low turbidity, low total suspended
solids concentrations, and low fecal coliform counts. The reservoir outlet is located at
elevation 2,459. The average pH was 7.1. One water temperature measurement of 17.6°C
exceeded the surface water quality temperature criterion of 16°C. During sampling, the
average water temperature was 12.6°C, and the average DO concentration was 10 mg/L.
Orthophosphate concentrations were low, with concentrations reported below detection
(0.003 mg/L). Total phosphorus concentrations measured in August 2012 ranged from below
detection (<0.01 mg/L) to 0.016 mg/L.

Reclamation also conducted water quality sampling of its five Yakima basin reservoirs in
August 1998 and summarized results in a draft progress report (Reclamation, 1999).
Reclamation collected water quality samples at the inflow area, reservoir mid-point, and
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outlet area of Keechelus Reservoir. Samples were analyzed for nitrogen, phosphorus,
chlorophyll a, and phytoplankton. In addition, bathymetry surveys were conducted. During
sampling, at the midpoint, the surface temperature was 21.6°C and the temperature at the
bottom was 4.1°C at 81.1 meters (266 feet).

Results showed that Keechelus Reservoir had generally had low nutrient levels. Ortho-
phosphate was below detection at the three stations (<0.005 mg/L). Total phosphorus ranged
from below detection (<0.005 mg/L) at the inflow to 0.019 mg/L at the midpoint.

Nitrate + nitrite nitrogen was below detection at all three stations (0.030 mg/L). Total
Kjeldahl nitrogen ranged from 0.07 mg/L (inflow area and midpoint) to 0.11 mg/L (outlet).
Ammonia was below detection in all three stations (<0.010 mg/L). The chlorophyll a mean
ranged from 0.90 mg/m° to 1.83 mg/m®. Zooplankton samples were also collected and
analyzed by dry weight for cladocera, copepoda, rotifera and total zooplankton. The
dominant phytoplankton was Genodinium neglectum, a dynoflagelate associated with
oligiotrophic lakes.

3.4.3.2 Ecology Chlorinated Pesticides, PCBs, and Dioxins Fish Tissue Study

Ecology completed a study in 2006 that analyzed chlorinated pesticides, PCBs and
polychlorinated dioxins and furans (PCDDs and PCDFs) in the Yakima River and reservoir
fish tissue (Ecology, 2007). The purpose of this study was to assess progress in meeting
TMDL targets for DDT and dieldrin and to verify 303(d) listings for other organochlorine
compounds (Ecology, 2007). Study results show mean sample fish tissue concentrations
collected in Keechelus Reservoir exceeded the human health criteria for total PCBs

(5.3 pg/kg) in sucker, pikeminnow, kokanee, cutthroat, and whitefish. Mean sample
concentrations for dieldrin, and alpha-BHC were below detection. The mean sample
concentration of 2,3,7,8-TCDD (dioxin) in sucker fish tissue exceeded the human health
criterion (0.07 pg/kg). Mean sample concentrations of DDE detected in the five species
sampled and ranged from 0.61 to 2.6pug/kg. The results of this study supported the fish tissue
Category 5 303(d) listings in the reservoir.

3.4.3.3 Keechelus Reservoir Tributaries

Meadow Creek

Meadow Creek, a tributary to Keechelus Reservoir, is 303(d)-listed as Category 5 for
temperature (Ecology, 2014e; Table 3-9). Meadow Creek is addressed in the current draft
implementation plan (Ecology, 2014g). The basis for Meadow Creek’s 303(d) listing is

12 single-day-maximum excursions beyond the criterion sampled at the National Forest
Boundary in 1994 (Ecology, 2014e). The Service investigated hydrology and water
temperatures of tributaries to Keechelus Reservoir in a 2001 report. Water temperatures in
Meadow Creek were suitable for all salmonid species throughout the study period (Summer
of 2000) although daily maximums did reach levels, which were higher than in Gold Creek
and Cold Creek (Service, 2001). The warmest water temperatures occurred during the last
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2 weeks of July with 7-day mean temperatures of 13.4 and 13.5°C. The highest single-day
mean water temperature was 14.7°C on July 31. Daily maximum water temperatures
exceeded 18.0°C on 4 days during the period.

Gold Creek

In a Central Washington University study, Gold Creek had an average daily water
temperature that ranged from a high of 13°C in late July to a low of 3.5°C in November
(Meyer, 2002). Variation in daily temperature ranged from less in 1°C in November to 3.5°C
in July (Meyer, 2002). Gold Creek is not included in the current draft TMDL
implementation plan for temperature (Ecology, 2014g). Ecology notes that despite Gold
Creek showing four excursions beyond the criterion as sampled by EPA in June 1994, the
increased temperatures are considered naturally occurring and not caused by anthropogenic
sources at the location or upstream (Ecology, 2014e).

The Service (2001) investigated hydrology and water temperatures of tributaries to
Keechelus Reservoir. Water temperatures in upper and in lower Gold Creek were suitable
for all salmonid species throughout the study period (summer of 2000). The warmest water
temperatures in upper Gold Creek occurred during 2 weeks beginning on July 27 and ending
on August 9 with 7-day mean temperatures of 10.3 and 10.5°C. Daily maximum water
temperatures ranged from 11.3 to 13.8°C, the latter value reached only once. In lower Gold
Creek, the warmest water temperatures occurred during 4 weeks in August when 7-day mean
temperatures ranged from 12.1 to 12.7°C. Single-day mean water temperatures ranged from
11.7 t013.2°C during the period. Daily maximum water temperatures were between 12.3 and
15.1°C, the latter value reached twice. Although the lower Gold Creek watershed has been
impacted by development, the daily range of water temperatures observed during summer
was the narrowest of all the creeks studied, possibly the result of groundwater influences in
this alluvial reach (which would moderate temperatures).

Cold Creek

Cold Creek in not included in the current draft TMDL implementation plan for temperature
(Ecology, 2014g). The Service’s 2001 study of Keechelus Reservoir tributaries included
Cold Creek (Service, 2001). Results show water temperatures in Cold Creek were suitable
for all salmonid species throughout the summer of 2000. The warmest water temperatures
occurred during the last week of July through the first week of August with 7-day mean
temperatures of 13.6 and 14.0°C. The highest single-day mean water temperature during
these 2 weeks reached 14.9°C on two consecutive days. The daily range of water
temperatures observed in Cold Creek during summer was narrow, likely due to the mostly
undisturbed nature of the riparian corridor of Cold Creek.
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3.4.4 Kachess Reservoir and Tributaries

Kachess Reservoir is an unproductive oligotrophic body of water that stratifies in the summer
(EPA, 2014a). Thermoclines develop at approximately 50 feet, and the reservoir shows
inverse stratification in the winter. The reservoir is well oxygenated at all depths during the
entire year, though the Little Kachess basin displays somewhat reduced oxygen levels in the
hypolimnion during the summer and fall (EPA, 2014a). Kachess Reservoir has steep side
slopes with little shoal areas and is cold, clear, and relatively deep (415 feet maximum pool
depth) (WSDF, 1967).

3.4.4.1 Reclamation Reservoir Water Quality Sampling

Reclamation collected water quality data in the reservoir (100 meters upstream of the dam)
during June, July, and August at various depths throughout the water column. The reservoir
outlet is located at elevation 2,192. Based on an EPA STORET database retrieval results
(search date August 21, 2014), these data were collected in 1999, 2002, 2005, 2008, 2011,
and 2012 (EPA, 2014a). These sampling results indicate water quality in the reservoir is
moderate to good. Samples met State water quality standards except for temperature and
DO.

During sampling, reservoir waters were clear (average Secchi disk depth of 8.5 meters

[27.9 feet]) with low turbidity, low fecal coliform counts, and an average pH of 7.4 at a depth
of 1 meter (3.3 feet). Summer peak water temperatures exceeded the State surface water
quality criterion of 16°C at depths of up to 11 meters (36.1 feet). A peak water temperature
of 21.3°C was recorded in August 2012 at a depth of 1 and 3 meters (3.3 and 9.8 feet). Water
temperatures decreased with depth, indicating the presence of a summer thermocline (Figure
3-12).

Based on one reservoir profile by Reclamation (August 1998), a maximum temperature of
22.1°C was recorded at the surface and decreased in the hypolimnion of the reservoir, with a
temperature 4.0°C at the reservoir bottom (122 meters[400 feet]) (Reclamation, 1999).
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Kachess Reservoir Summer Temperature-Depth Profiles
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Figure 3-12. Kachess Reservoir Summer Temperature-Depth Profiles

Dissolved oxygen concentrations increased with depth (Figure 3-13). The average
concentration at 1 meter (3.3 feet) depth was 9.0 mg/L (based on five measurements) and
increased at depth where an average of 11.mg/L was recorded at 19 meters (62.3 feet) (based
on three measurements). Dissolved oxygen concentrations below the State surface water
quality criteria (standard set to ensure DO greater than the criterion of 9.5 mg/L) were
recorded at depths up to 19 meters (62.3 feet). Based on one reservoir profile by
Reclamation, the DO concentration decreased near the bottom of the reservoir, with a
concentration of 9.4 mg/L (122 meters[400 feet]), indicating the reservoir was not anoxic
during the summer sampling (Reclamation, 1999). Fecal coliform counts did not exceed

2 colonies per 100 mL, meeting the State surface water quality standard. Orthophosphate
concentrations were low, with most readings at or below detection (0.003 mg/L). Total
phosphorus concentrations ranged from below detection (< 0.01 mg/L) to 0.023 mg/L (at a
depth of 21.5 meters [70.5 feet]).
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Kachess Reservoir Summer Dissolved Oxygen-Depth Profiles

Depth (m)

140 I

Dissolved Oxygen (mg/L)

1998

2002

2005

2008 2011

2012 == = State Standard (9.5 mg/l) === =Reservoir Bed

Figure 3-13. Kachess Reservoir Summer Dissolved Oxygen versus Depth Profile
Source: Reclamation, 1999 and EPA, 2014a

Reclamation’s 1999 reservoir water quality sampling included Kachess Reservoir
(Reclamation, 1999). Reclamation collected water quality samples in August 1998 at the
following: Kachess Reservoir inflow area, reservoir mid-point, and outlet area. Samples
were analyzed for nitrogen, phosphorus, chlorophyll a, and phytoplankton and zooplankton.
In addition, bathymetry surveys of the reservoirs were conducted. During sampling, the
surface temperature was 21.1°C and the temperature at the reservoir bottom was 4°C

(122.4 meters [400 feet]) with a Sechhi disk depth of 13.8 meters (45 feet) (the deepest of all
the reservoirs in the sampling session).

Sampling results showed that Kachess Reservoir had low nutrient levels. Orthophosphate
was below detection at all three stations (<0.005 mg/L). Total phosphorus ranged from
below detection (<0.005 mg/L) at the inflow to 0.006 mg/L at the midpoint. Nitrate + nitrite
nitrogen was below detection at all three stations (<0.030 mg/L). Total Kjeldahl nitrogen
ranged from 0.08 mg/L (inflow) to 0.24 mg/L (outlet). Chlorophyll a mean ranged from
0.10 mg/m? (midpoint) to 0.61 mg/m? (inflow). Zooplankton samples were also collected
and analyzed by dry weight for cladocera, copepoda, rotifera, and total zooplankton.
Kachess Reservoir had a high total zooplankton biomass with Holopedium species dominant.
These types of zooplankton are associated with cool waters low in calcium (Reclamation,
1999).

Page 3-46 3.4 - Surface Water Quality January 2015



Chapter 3
Affected Environment

3.4.4.2 Ecology 303(d) Water Quality Listing

Kachess River at the outflow of Kachess Reservoir is listed as Category 2 (Waters of
Concern) in Ecology’s 2008 Water Quality Assessment for DO (Table 3-9), meaning that
there is some evidence of a water quality problem but not enough to require development of a
water quality improvement project (Ecology, 2014e).

Gale Creek (a tributary to Kachess Reservoir) is 303(d)-listed as Category 5 for temperature
(Table 3-9) in Ecology’s 2008 Water Quality Assessment, meaning that it is polluted enough
to require a TMDL or water quality improvement (WQI) project (Ecology, 2014e).

In a 2000 study, Kachess River upstream of Kachess Reservoir had an average daily water
temperature that ranged from a high of 12°C in early August to a low of 1.3°C in November
(Meyer, 2002). Variation in daily temperature ranged from less than 1°C in November to
4°C in July.

Reports of a sulfurous smell were listed in the Scoping Summary Report for this DEIS
(Reclamation and Ecology, 2014i). This observation was presumed to be due to anaerobic
activity in the reservoir, which would be related to DO levels. Available water quality data
do not indicate anaerobic activity in Kachess Reservoir. This unknown source of odor could
also be due to algal growth.

3.4.4.3 Ecology Chlorinated Pesticides, PCBs, and Dioxins Fish Tissue Study

Ecology completed a study in 2006 that analyzed chlorinated pesticides, PCBs and PCDDs
and PCDFs in Yakima River fish tissue (Ecology, 2007). The purpose of this study was to
assess progress in meeting TMDL targets for DDT and dieldrin, and to verify 303(d) listings
for other organochlorine compounds (Ecology, 2007). Sucker and pikeminnow tissue was
sampled from reservoir fish. Results of this study determined mean tissue samples collected
in Kachess Reservoir pike minnow (16 pg/kg) exceeded the human health criteria of
5.3ug/kg for total PCBs. Mean concentrations for dieldrin (0.40 pg/kg), total chlordane
(0.40 pg/kg), and alpha-BHC (0.40 pg/kg), and 2,3,7,8-TCDD (dioxin) (0.030 pg/kg) were
reported as being below detection limits. Mean concentrations of DDE in both the sucker
fish and pikeminnow were below the human health criterion of 32 pg/kg.

3.45 Lake Easton

Based on the most recent and available water quality data collected by Ecology, Lake Easton
appears to have good water quality. The lake is generally well oxygenated with generally
low levels of nutrients and fecal coliform bacteria (Ecology, 1995; 1996).

3.45.1 Ecology Lake Water Quality Assessment Program

Based on the most recent data collected by Ecology, Lake Easton is oligotrophic
(Ecology, 1995). Lake Easton was considered a low-priority lake for restorative action based
eutrophication issues (Ecology, 1995).

January 2015 3.4 - Surface Water Quality Page 3-47



KDRPP and KKC DEIS

Ecology surveyed water chemistry at Lake Easton during onsite visits in 1993. This is the
most recent available data set available from Ecology. On June 1, 1993, they found total
phosphorus to be below detection in the epilimnion composite sample. On August 29, 1993,
they found total phosphorus to be 17 pg/L in the epilimnion composite sample. Total
nitrogen was 0.05 mg/L in June and 0.12 mg/L in August. Chlorophyll a concentration was
0.6 pg/L in June in the epilimnion composite and 0.7 pg/L in August. Fecal coliform
bacteria were sampled at two sites in June and August. The lake water had

2 colonies/100 mL or was below detection limits during these sampling events.

3.4.5.2 Ecology 303(d) Water Quality Listing

Lake Easton is not listed as water quality limited on Ecology’s 303(d) Water Quality Limited
List.

3.45.3 Kachess River

Reclamation collected water quality data in Kachess River 300 meters downstream of the
Kachess Reservoir dam (station YKAOQ01) during June, July and August. Based on a
STORET database retrieval results (search date August 21, 2014), these data were collected
in 1999, 2002, 2005, 2008, 2011, and 2012 (EPA, 2014a). Sampling results indicate water
quality in the river is moderate to good. During sampling, the river was cool and well
oxygenated, with low turbidity, low total suspended solids concentrations, and low fecal
coliform counts. However, DO and water temperature exceeded State surface water quality
criteria. Water temperatures exceeded the State surface water quality criterion of 16°C on
two occasions. During sampling, the average water temperature was 12.6°C. Dissolved
oxygen measurements below the State surface water quality criteria were measured on two
occasions (standard set to ensure DO criterion greater than 9.5 mg/L). The average DO
during sampling was 9.8 mg/L, which meets the State water quality criteria.

3.4.6 Yakima River

Downstream of the Keechelus and Kachess reservoirs, the Yakima River has moderate water
quality. The river is listed on Ecology’s 303(d) water quality list as Category 5 (polluted) for
temperature, pH, and DO (see discussion below) (Ecology, 2014e). A TMDL is already in
place for dieldrin, DDT, suspended sediment, and turbidity.

3.4.6.1 Ecology Ambient Water Quality Monitoring Data (Station 39A090)

Ecology maintains a long-term water quality monitoring station on the Yakima River near
RM 191, downstream of Lake Easton. Ecology rates the overall Yakima River water quality
as of moderate concern (Ecology, 2014d). Based on data collected in 2012, DO and fecal
coliform exceeded State water quality criteria at this station.
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3.4.6.2 Ecology 303(d) Water Quality Listing

The Yakima River at the inlet of Lake Easton (downriver of Keechelus Reservoir) is
303(d)-listed as Category 5 for temperature (Ecology, 2014e). At the outlet of Lake Easton,
the river is 303(d)-listed as Category 5 for pH and DO. Farther downstream, the Yakima
River is listed for various contaminants in fish tissue, as well as temperature (Category 5),
pH (Category 5), DO (Category 5), dieldrin (Category 2), ammonia-N (Category 2), and
bacteria (Category 2).

3.4.6.3 Total Maximum Daily Load

Ecology has an EPA-approved TMDL in the upper Yakima River for dieldrin, DDT,
suspended sediment, and turbidity. As of 2006 and 2007, monitoring results showed that the
TMDL implementation had resulted in water quality improvement (Ecology, 2014g).
Scheduled for completion in 2016, the TMDL sets water column targets for pesticides and
turbidity. Pesticide targets were set for Cherry Creek and Wipple Wasteway, both of which
are located downstream near Ellensburg. Turbidity targets were set for tributaries

(90™ percentile not to exceed 5 NTU) and the mainstem (90" percentile at RM 139.8 and
RM 121.7 not to exceed 5 NTU above 90™ percentile at RM 191). In 2006, Ecology and
partner organizations found that most of the interim turbidity targets were met; in 2011, they
found that many but not all of the final TMDL targets for turbidity were being met.

3.4.6.4 Ecology Chlorinated Pesticides, PCBs, and Dioxins in Fish Tissue

Ecology’s 2006 study that analyzed chlorinated pesticides, PCBs and PCDDs and PCDFs in
the Yakima River including sampling at five sites along the Yakima River: Cle Elum,
Yakima Canyon, Wapato, Prosser, and Horn Rapids (Ecology, 2007). Sampling results show
DDE and dieldrin exceeded human health criteria in one or more species at all the sites
except Cle Elum. Total PCBs exceeded the human health criterion in at least one species at
all sampling sites. Total chlordane also exceeded the human health criterion in carp at
Prosser.

35 Groundwater

This section describes the groundwater resources found in the primary study area for the
KDRPP, KKC and BTE. The primary study area for KDRPP includes the following:

e The area in the immediate vicinity of construction
e The area within 2 miles of the Kachess Reservoir shoreline

e The narrow valley filled with alluvial and glacial deposits south of the Kachess Dam
The primary study area for KKC and BTE includes the following:

e The area in the immediate vicinity of construction

e The area within 2 miles of the Keechelus Reservoir shoreline
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e Gold and Cold creek tributaries

The pipeline area is included because of potential influences on groundwater due to
construction dewatering. Most of the KKC tunnel east of 1-90 would be constructed at a
deep elevation in low-permeability bedrock using a tunnel boring machine (TBM) and would
not require dewatering. Therefore, the KKC analysis focuses on the area west of 1-90 where
groundwater dewatering is likely to be required.

Figure 3-14 and Figure 3-15 show the primary study areas. The extended study area is the
Yakima River basin (Figure 1-1).

The occurrence and quantity of groundwater is greatly influenced by geology in the primary
study area. The information in this subsection is based on geologic units in the primary study
area as mapped by Tabor et al. (2000) and described in Section 3.2. Detailed mapping was
also performed by Reclamation for areas south of Kachess Reservoir in 1911

(Reclamation, 1911a) and south of Keechelus Reservoir in 2001 (Reclamation, 2001), and is
described in Section 3.2.
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Figure 3-14. Kachess Reservoir Groundwater Study Area
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Figure 3-15. Keechelus Reservoir Groundwater Study Area
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3.5.1 Regulatory Setting

Groundwater use is regulated by Ecology in the State of Washington. Groundwater pumping
wells require a water right permit (WAC 173-152). In upper Kittitas County, groundwater
withdrawals are subject to the Ecology Upper Kittitas County Groundwater Rule

(WAC 173-539A), which was enacted in January 2011. This rule places a moratorium on the
development of new unmitigated groundwater withdrawals in upper Kittitas County. Under
the rule, water withdrawals must be obtained from a senior water right or from an existing
water purveyor. Further, a water budget neutral certificate must be obtained from Ecology to
confirm that the new use of groundwater does not exceed the existing senior water right.
Groundwater quality is regulated under WAC 173-200. The Washington State administrative
rules for groundwater use are found in WAC 173-100.

352 Kachess Reservoir Area

3.5.2.1 Hydrogeology

The alluvial and glacial deposits south of Kachess Reservoir form a high-permeability
unconfined aquifer up to 90 feet thick (Reclamation, 1911a). This aquifer is underlain by
sandstone bedrock that is expected to be low permeability and is unlikely to convey
significant quantities of groundwater. Reclamation design plans for Kachess Dam show that
a low-permeability cut off wall was installed to a depth of 20 to 30 feet below grade
(Reclamation, 1911b). This wall likely partially blocks seepage from the reservoir. Soil
boring lithology data and a physical reconnaissance of the dam site and alluvial valley south
of the dam indicate that it is likely that groundwater is close to the ground surface near the
dam. Groundwater likely flows south from the dam within the unconsolidated deposits and
discharges to the Yakima River downstream from the dam.

Well logs were obtained from Ecology for an area within 2 miles of Kachess Reservoir
(Ecology, 2014h). The locations of the wells were mapped to the nearest quarter section
using the well log data (Figure 3-14). There are 107 wells are located within 1 mile of the
reservoir and eight additional wells are located between 1 to 2 miles from the reservoir. The
majority are domestic wells and supply seasonal and year-round homes around the reservoir.
Based on information in the well logs, well depths range from 15 to 500 feet, with an average
depth of 190 feet. Approximately 46 wells are less than 100 feet deep and most of these are
located in sedimentary deposits (sand or gravel). The remaining wells are deeper and mostly
located in bedrock.

3.5.2.2 Groundwater Quality

Groundwater quality in the study area was evaluated by examining water quality records
maintained by the Washington State Department of Health (WSDOH, 2014) and Ecology
(Ecology, 2014b). No records indicating adverse groundwater quality within the primary
study area were discovered. However, because the area is remote and there is little industrial
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or commercial land use, and because the aquifer receives a large amount of recharge from
precipitation and from through-flow from the Yakima River, it is anticipated that
groundwater quality is very good.

353 Keechelus Reservoir Area

3.5.3.1 Hydrogeology

The river alluvium and glacial outwash deposits south of Keechelus Dam form a high-
permeability unconfined aquifer up to 40 to 50 feet thick. This aquifer is underlain by a
confining unit of lacustrine and glacial till deposits. The underlying bedrock around the dam
and under the river valley is expected to be of low permeability and is not likely to convey
significant quantities of groundwater.

Well logs were obtained from Ecology for an area within 2 miles of Keechelus Reservoir
(Ecology, 2014h). The well locations were mapped to the nearest quarter section using the
well log data (Figure 3-15). Forty-four wells are located within 1 mile of the reservoir,
approximately 20 which are dewatering wells Reclamation uses for groundwater control
south of the reservoir. The remaining 22 wells are mainly residential wells for seasonal or
public water supply. Of these 22 water supply wells, approximately six wells are less than
100 feet deep and these are located in sand or gravel. The remaining 16 wells are 100 to
400 feet deep and are located in bedrock.

3.5.3.2 Groundwater Quality

Groundwater quality in the study area was evaluated by examining water quality records
maintained by WSDOH (2014) and Ecology (2014b). No records indicating adverse
groundwater quality within the primary study area were discovered. However, because the
area is remote and there is little industrial or commercial land use, and because the aquifer
receives a large amount of recharge from precipitation and from through-flow from the
Yakima River, it is anticipated that groundwater quality is very good.

354 KKC Alignments

3.5.4.1 Hydrogeology

The following hydrogeology description fo