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Mission Statements

The Mission of the Department of the Interior is to protect
and provide access to our Nation's natural and cultural
heritage and honor our trust responsibilitiesto Indian
Tribes and our commitments to island communities.

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 isto 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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This draft planning report/environmental impact statement (Draft PR/EIS) examines the
feasibility, acceptability, and environmental consequences of aternativesto create
additional water storage for the Y akima River basin for the benefit of anadromous fish,
irrigated agriculture, and future municipa water supply. A No Action Alternative, three
aternatives proposed jointly by the Bureau of Reclamation and the Department of
Ecology (Joint Alternatives), and three State of Washington alternatives (State
Alternatives) were evaluated. The Joint Alternatives consider water storage options as
directed under feasibility study authority (Public Law 108-7) while the State Alternatives
consider both storage and nonstorage options. A preferred alternative has not been
identified.

This Draft PR/EIS was prepared in compliance with the Economic and Environmental
Principles and Guidelines for Water and Related Land Resour ces I mplementation Studies
(P&Gs), the National Environmental Policy Act (NEPA), and the State of Washington
Environmental Policy Act (SEPA). It aso provides the public review required under
Executive Orders 11988 (Floodplain Management) and 11990 (Protection of Wetlands)
and the National Historic Preservation Act. Results of compliance with the Fish and
Wildlife Coordination Act, the Endangered Species Act of 1973, as amended, and the
Clean Water Act are included in the evaluations contained in this Draft PR/EIS.

This Draft PR/EIS is available for a 60-day public review period. Comments are due to
the above Bureau of Reclamation address by March 31, 2008.
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Brief Description of Proposal:

The Bureau of Reclamation and Washington State Department of Ecology are
studying potential storage options to benefit fish, irrigation, and future municipal
water supply inthe YakimaRiver Basin. This document is a combined Draft
Planning Report and Environmental Impact Statement (Draft PR/ELS). It
examines three Joint Alternatives and three State Alternatives, as well asthe No
Action Alternative. The Joint Alternatives are storage alternatives being proposed
by both Reclamation and Ecology. They include Black Rock, Wymer Dam and
Reservoir, and Wymer Dam Plus Y akima River Pump Exchange Alternatives.
The three State Alternatives are being evaluated by Ecology under its broader
authority to study both storage and nonstorage options. The three aternatives are
Enhanced Water Conservation, Market-Based Reallocation of Water Resources,
and Groundwater Storage.

Proponents:

Washington State U.S. Department of the Interior
Department of Ecology Bureau of Reclamation

P.O. Box 47600 Upper Columbia Area Office
Olympia, Washington 98504-7600 1917 Marsh Road

Y akima, Washington 98901-2058

Agency Contacts:

Derek I. Sandison, Regional Director David Kaumheimer

SEPA Responsible Official Environmental Programs Manager
Washington State Department of Ecology Bureau of Reclamation

Central Regional Office Upper Columbia Area Office

15 West Y akima Avenue, Suite 200 1917 Marsh Road

Y akima, Washington 98902-3401 Y akima, Washington 98901-2058
509-454-7673 509-575-5848 ext. 612

Permits, Licenses, and Approvals Required for Proposal:

It is not possible to present a complete list of permits, licenses, and approvals that
may be required for the alternatives considered for the Y akima River Basin Water
Storage Feasibility Study because additional studies will be undertaken to define
the specific nature of the projectsidentified in the State Alternatives. Itis
possible, however, to identify a number of the most common types of permits,
licenses, and approvals associated with water resources and habitat that would
generally be required for the proposed alternatives. These permits, licenses, and
approvals are listed below by the jurisdictional agency:

Federal Permits, Licenses, and Approvals

e Section 401 Permit, Clean Water Act
e Section 402 Permit, Clean Water Act
e Section 404 Permit, Clean Water Act



Additional Points of Diversion Authorization
National Environmental Policy Act

Endangered Species Act

Secretary’ s Native American Trust Responsibilities
National Historic Preservation Act

Executive Order 11988: Floodplain Management
Executive Order 11990: Protection of Wetlands
Executive Order 12898: Environmental Justice
Executive Order 13007: Indian Sacred Sites

State Permits, Licenses, and Approvals

Water use permit/certificate of water right — Department of Ecology

Reservoir permit/aquifer storage and recovery — Department of Ecology

Dam safety permit — Department of Ecology

National Pollutant Discharge Elimination System permit(s) — Department
of Ecology

Section 401 water quality certification — Department of Ecology

Shoreline conditional use permit, or variance — Department of Ecology

Water system plan approva — Department of Health

Hydraulic project approval — Department of Fish and Wildlife

Forest practices approval — Department of Natural Resources

Local Permits, Licenses, and Approvals

Critical areas permit or approval — Appropriate local jurisdictional agency
Floodplain development permit — Appropriate local jurisdictional agency
Shoreline substantial devel opment permit, conditional use permit,

or variance — Appropriate local jurisdictional agency
Building permit — Appropriate local jurisdictional agency
Clearing and grading permit — Appropriate local jurisdictional agency

Authorsand Contributors:
A list of authors and contributorsis provided following chapter 6.

Date of Issue:
January 29, 2008

Public Comment Period:

In accordance with WA C 197-11-455 and the National Environmental Policy Act
(NEPA), Ecology and Reclamation will conduct a 60-day public comment period
from January 29 to March 31, 2008.



Submitting Comments:
Comments on the Draft PR/EIS should be submitted to:

David Kaumheimer

Bureau of Reclamation

Upper Columbia Area Office
1917 Marsh Road

Y akima, Washington 98901-2058
509-575-5848 ext. 612

Timing of Additional Environmental Review:

This Draft PR/EIS has been prepared to generally address probable significant
adverse impacts associated with alternatives proposed for the Y akima River Basin
Water Storage Feasibility Study. This Draft PR/EISis being prepared in
accordance with NEPA and the State Environmental Policy Act (SEPA).
Individual projects undertaken as part of the State Alternatives may require
additional environmental review when they are proposed; these projects may
require SEPA compliance, NEPA compliance, or both, depending upon the
implementing agency, source of funding, and/or types of permits required.
Projects will be evaluated as they are developed and ready for environmental
review. Thiscould occur within the next few years for some of the early action
items, or aslong as several yearsin the future for other projects.

Public Hearings:

Reclamation and Ecology will conduct public hearings to receive public
comments on the Draft PR/EIS. Meetings will be held on two daysin two
locations:

Wednesday, February 27, 2008, in Yakima, Washington. An informational
open house will occur from 1:00 to 2:00 p.m., followed by a public hearing to
receive oral comments from 2:00 to 4:00 p.m. A second informational open
house will be held from 6:00 to 7:00 p.m., with a public hearing occurring from
7:00t0 9:00 p.m. Thelocation isthe Y akima Convention Center,

10 North 8th Street.

Thursday, February 28, 2008, in Kennewick, Washington. Aninformational
open house will occur from 1:00 to 2:00 p.m., followed by a public hearing to
receive oral comments from 2:00 to 4:00 p.m. A second informational open
house will be held from 6:00 to 7:00 p.m., with a public hearing occurring from
7:00t0 9:00 p.m. Thelocation isthe Three Rivers Convention Center,

7016 West Grandridge Boulevard.

Document Availability:

The Draft PR/EIS can be viewed on-line at:

http://www.ecy .wa.gov/programs/wr/cwp/crowmp_yak_storage.html. The
document can be obtained in hard copy or CD by written request to the SEPA
Responsible Officia listed above, or by calling 509-454-7679. If you need this



publication in an alternate format, please call the Department of Ecology,
Columbia River Unit, at 509-575-2490. Persons with hearing loss can call 711
for Washington Relay Service. Persons with a speech disability can call
877-833-6341.

L ocation of Background Materials:
Background materials used in the preparation of this Draft PR/EIS are available
online at the following links.

Columbia River Basin Storage Options — Y akima Basin Water Storage
http://www.ecy.wa.gov/programs/wr/cwp/crowmp_yak storage.html

Y akima River Basin Water Storage Feasibility Study, Upper Columbia Area
Office
http://www.usbr.gov/pn/programs/storage_study/index.html
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Introduction

The YakimaRiver Basin Water Storage Feasibility Study (Storage Study), as
authorized by the Omnibus Appropriations Act of 2003 (Omnibus Act), Public
Law 108-7, examines the feasibility and acceptability of storage augmentation
for the benefit of fish, irrigation, and future municipa water supply for the

Y akima River basin. The Bureau of Reclamation (Reclamation) and the State
of Washington, represented by the Department of Ecology (Ecology), are the
co-lead agencies of the Storage Study.

The purpose of the Storage Study is to evaluate plans that would create additional
water storage for the Y akima River basin, and assess each plan’s potential to
supply the water needed for fish and the aquatic resources that support them,
basinwide irrigation, and future municipal demands.

The need for the study is based on the existing finite water supply and limited
storage capability of the YakimaRiver basin. Thisfinite supply and limited
storage capability does not meet the water supply demandsin all years and results
in significant adverse impacts to the Y akima River basin’s economy, which is
agriculture-based, and to the basin’s aquatic resources—specifically those
resources supporting anadromous fish.

Through a process of meeting with stakeholders, Tribal, Federal, State, and local
agencies, and utilizing previous investigations, Reclamation developed the goals
for the Storage Study. Storage Study goalsinclude:

e Improve anadromous fish habitat by restoring the flow regimes of
the Y akima and Naches Rivers to more closely resemble the natural
(unregulated) hydrograph. Through a collaborative process with the
Storage Study Technical Work Group (SSTWG),! Reclamation devel oped
nonbinding flow objectives to assist in measuring goal achievement
(table ES.1).

e Improve the water supply for proratable (junior) irrigation entities by
providing a not less than 70-percent irrigation water supply for irrigation
districts during dry years relying on diversions subject to proration. This
70-percent goal equates to 896,000 acre-feet of proratable entitlements.

e Meet future municipal water supply needs by maintaining afull municipal
water supply for existing users and providing additional surface water
supply of 82,000 acre-feet for population growth to the year 2050.

1 A biologist work group formed to assist on technical matters related to the Y akima River
basin aquatic habitat aspects.

XV



Yakima River Basin Water Storage

Feasibility Study Draft PR/EIS

Table ES.1 Monthly flow objectives (cubic feet per second [cfs]) for an average water year for the

Easton, Cle Elum River, Ellensburg, Wapato, and lower Naches River reaches

Spring Summer Winter
Reach Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb

Easton 722 | 1,166 | 1,400 787 450 375 375 375 425 450 450 450
Cle Elum 511 954 | 1,500 | 1,301 589 400 400 400 425 425 425 425
River

Ellensburg | 1,982 | 2,424 | 3,700 | 2,586 | 2,000 | 1,000 | 1,000 | 1,000 980 | 1,016 | 1,257 | 1,459
Wapato 3,109 | 2794 | 3,500 | 2655 | 1,300 | 1,300 | 1,300 | 1,300 | 1,758 | 1,854 | 2,163 | 2,460
Lower 1,265 | 1,802 | 2,297 | 2,291 988 550 550 550 500 576 691 720
Naches

River

This Draft Planning Report/Environmental Impact Statement (Draft PR/EIS)
combines a planning report and an environmental impact statement into one
document. Because Ecology is aco-lead of the Storage Study, the storage
augmentation alternatives are referred to in this document as “ Joint Alternatives.”
The following Joint Alternatives are considered:

e Black Rock Alternative

e Wymer Dam and Reservoir Alternative

e  Wymer Dam Plus Y akima River Pump Exchange Alternative
In addition to Reclamation’ s authorization and focus on storage augmentation,
Ecology, to meet the intent of the State Environmental Policy Act (SEPA),
evaluated a broader range of potential actions—encompassing both structural and
nonstructural options both within the Y akima River basin and elsewherein the
Columbia River Basin—that may improve water availability for fish, irrigation,
and municipal demands. Consequently Ecology evaluated alternatives that were
not limited to storage options or storage facilities located within the Y akima River
basin. These alternatives are referred to as “ State Alternatives.”

e Enhanced Water Conservation Alternative

o Market-Based Reallocation of Water Resources Alternative

e Groundwater Storage Alternative

All aternatives have been compared to the No Action Alternative, and the results
are presented in this Draft PR/EIS.

Background
The Y akima Project’ s surface water supply comes from the natural unregulated

runoff of the Yakima River and its tributaries, irrigation return flows, and releases
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Executive Summary

of stored water from the five main reservoirsin the basin.? Only 30 percent of the
average annual natural runoff can be stored in the storage system. The Yakima
Project depends heavily on the timing of unregulated spring and summer runoff
from snowmelt and rainfall. The spring and early summer natural runoff flows
supply most river basin demands through June in an average year. The majority
of spring and summer runoff is from snowmelt; as aresult, the snowpack is often
considered a“ sixth reservoir.” In most years, the five major reservoirs are
operated to maximize storage in June, which typically coincides with the end of
the major natural runoff. The reservoirs have a combined storage capacity of
about 1.07 million acre-feet (maf).

Demand for water from the Y akima River cannot always be met in years with
below-average runoff. Currently, Reclamation storage contracts total 1.74 maf,
but the average yearly runoff passing through the storage reservoir system isonly
1.71 maf. Though al of the entitlement holders do not call on their full
entitlement volume every year, the existing surface water supply does not
presently meet all water needsin dry years. A poor water year resultsin
prorationing during the irrigation season. Prorationing refers to the process of
equally reducing the amount of water delivered to junior, i.e., “proratable” water
right holders in water-deficient years. In addition, reduced summer and early fall
streamflows inhibit migrating, spawning, and rearing conditions for anadromous
fish.

Currently, only the cities of Cle Elum and Y akima obtain their municipal and
domestic water from the surface waters of the Y akima River basin. Groundwater
supplies the remainder of the municipal and domestic needs (83 percent) and is
the preferred source for meeting future needs.

Alternatives

Analytical Process

Operation studies were conducted and resource indicators were used to assess the
effects of the No Action, Black Rock, Wymer Dam and Reservoir, Wymer Dam
Plus Y akima River Pump Exchange, Groundwater Storage, and Enhanced Water
Conservation Alternatives on water resources. Water resources include flowsin
the Y akima and Columbia Rivers, reservoir operations in the Y akima River basin,
and water supply. The operation studies and resource indicators also were used to
assess the environmental consequences of the alternatives on many of the Y akima
River basin’s aguatic and terrestrial resources.

The operation studies include the use of several analytical modelsincluding
RiverWare, Sediment Impacts Analysis Methods (SIAM), Decision Support

2The five major reservoirs (and their acre-foot active capacities) are: Keechelus (157,800);
Kachess (239,000); Cle Elum (436,900), Bumping (33,700), and Rimrock/Tieton Dam (198,000).
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System (DSS), U.S. Geological Survey (USGS) temperature, and Ecosystem
Diagnostic and Treatment (EDT) models. RiverWareisariver flow model used
to estimate daily average streamflow at several locations throughout the Y akima
River basin, plus estimate daily irrigation diversions and daily reservoir storage
volume by reservoir for each alternative. The RiverWare model uses a 25-year
hydrologic period of historical water years of 1981-2005 (November 1, 1981-
October 31, 2005). The SIAM model estimates bedload movement and bed scour
for key stream reaches. The DSS model for the Easton, Ellensburg, Union Gap,
Wapato, and lower Naches River reaches was used to estimate the amount (acres)
and difference in summer rearing habitat for the spring Chinook and steelhead fry
and yearling life stages under each Joint Alternative compared to the No Action
Alternative. The USGS temperature model focuses on the Parker-to-Prosser
Diversion Dam reach, comparing the relative change in water temperature
between alternatives. The EDT model estimates the difference in salmon and
steelhead abundance based on habitat quantity and quality.

Seepage modeling for the Black Rock Alternative indicates that an increase in
groundwater flow (estimated up to 30 cfs) into the Hanford Site would be
expected. The seepage would change groundwater conditions on the Hanford Site
so that flow direction, contaminant concentrations, and rate of contaminant
movement toward the Columbia River could be affected. Mitigation measures are
being considered to reduce the seepage into the Hanford Site.

Joint Alternatives

The Joint Alternatives addressed in this document were developed via processes
that conform to the Economic and Environmental Principles and Guidelines for
Water and Related Land Resource Implementation Sudies (P& Gs). The
alternatives are then compared using the four accounts—National Economic
Development (NED), Regional Economic Development (RED), Environmental
Quality (EQ), and Other Social Effects (OSE)—to facilitate evaluation and to
display effects of the alternatives.

Federal feasibility studies conducted by Reclamation, such as the Storage
Study, are detailed investigations specifically authorized by Congress to
determine the desirability of seeking congressional authorization for
implementation of a preferred alternative, normally the NED Alternative,
which reasonably maximizes net national economic development benefits.
However, none of the alternatives developed in this feasibility study meet
the requirements to be identified asthe NED Alternative. The aternatives
do, however, result in positive changes in regional income and regional
employment, anadromous fish habitat improvements, and improved urban
and community attributes as shown in the RED, EQ, and OSE accounts,
respectively. Because of these positive changes, the aternatives are presented
in this Draft PR/EIS, although no alternative has been identified as a
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“preferred aternative.” A preferred alternative may be identified in the Final
PR/EIS based on factors other than the economic standard. The reason for the
selection will be explained in the Final PR/EIS.

No Action Alternative

The No Action Alternative is intended to represent the most likely future
expected in the absence of constructing additional storage, against which all
action alternatives are measured. The No Action Alternative includes future
implementation of water conservation measures and water acquisitions as
proposed under Title XI1 of the Act of October 31, 1994, which established the
Y akima River Basin Water Enhancement Program. The water conservation
measures included in the No Action Alternative are those plans submitted by
irrigation entities under the Basin Conservation Program that are currently
being constructed or considered for future implementation with funding from
the Basin Conservation Program or from other sources.

The No Action Alternative will include construction of new facilities such as
reregulation reservoirs, pumping plants, pipelines, etc., along the alignment of the
existing facilities. The costs of the No Action Alternative would be the same
under all alternatives; therefore, the costs of implementing the No Action
Alternative do not impact the economic analysis.

Accomplishments

I nstream Flows Provided.—Instream flow objectives were established by the
SSTWG for wet, average, and dry water years. For the sake of simplicity, the
monthly flow objectives were grouped by season—spring (March-June); summer
(July-October); and winter (November-February)—and were expressed in terms
of total acre-feet of water required to meet the combined monthly flow objective
for each season. The seasons are based on the general life history pattern of
steelhead and salmon in the Y akima River basin. These seasonal flow volume
objectives (acre-feet) for the Ellensburg reach (Umtanum gage) and Wapato reach
(Parker gage) are shown in table ES.2 for an average water year. The Ellensburg
and Wapato reaches represent the general flow conditions in the upper and
middle-to-lower Y akima River, which are the reach areas most influenced by the
Storage Study alternatives.

In addition, anatural (unregulated) flow regime for the Y akima, Naches, Cle
Elum, Bumping, and Tieton Rivers was developed by modeling the 25-year
period of record (1981-2005) for the river system without the existing Y akima
Project storage reservoirs and diversions and associated return flows. Thisflow
regime was also used in developing instream flow water supply goals.
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Table ES.2 Seasonal flow objectives and model results for the Umtanum and Parker gages
for an average water year (acre-feet)

Umtanum gage Parker gage

Flows Spring | Summer | Winter Spring Summer | Winter
Flow objective 741,915 304,920 380,010 780,410 316,602 898,766
No Action 685,946 614,456 380,010 725,734 190,155 698,766
Alternative
Black Rock 751,152 476,734 434,527 1,007,651 313,234 758,113
Alternative
Wymer Dam and 701,927 550,763 418,356 700,894 187,865 689,855
Reservoir
Alternative
Wymer Dam Plus 702,532 549,792 418,433 863,031 375,893 690,108
Yakima River Pump
Exchange
Alternative
Enhanced water 695,326 604,366 379,163 765,463 194,416 694,414
conservation

Dry Year Proratable Irrigation Supply Provided.—Under the current operation,
there are 6 yearsin the 25-year period of record (1981-2005) when the proration
level islessthan 70 percent. In 5 of these years, the proration level is better under
the No Action Alternative than under the current operation; however, in the third
year (1994) of the 3-year dry cycle of 1992-94, it isnot. Table ES.3 presentsthe
proration level for the 6 dry years for the No Action Alternative as compared to
the current operation.

Table ES.3 Irrigation proration level for the No Action Alternative compared to the current
operation for the 25-year period of record (1981-2005)1

Proration level (percent)

No Action Difference under No

Water year Current operation Alternative Action Alternative
1987 64 69 +5
1992 68 70 +2
1993 56 57 +1
1994 28 27 -1
2001 40 44 +4
2005 38 45 +7

The irrigation water supply benefits of the conservation actions are realized in 1992 and 1993, as shown
by the improved irrigation proration levels of the No Action Alternative. By 1994, the third year of the dry cycle,
the difference in the proration level of the No Action Alternative and the current operation is negligible and is
due to rounding of the Yak-RW model results.
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Municipal Supply Provided.—The municipal water supply need would be
satisfied by the communities acquiring water rights from existing water right
holders.

Black Rock Alternative

The Black Rock Alternative involves adiversion and partial exchange of
Columbia River water for Y akima Project water currently diverted by Roza and
Sunnyside Divisions for irrigation. Roza and Sunnyside have been identified as
potential willing water exchange participants. Both Sunnyside and Tieton
Divisions' management have indicated they do not desire an additional dry year
proratable supply; however, Sunnyside is willing to participate in an exchange.

Water from the Columbia River would be pumped from the Priest Rapids

Lake any time Columbia River water is available in excess of current instream
target flows and storage space is available in a Black Rock reservoir, with the
exception of July and August, when no Columbia River withdrawals would
occur. In addition, the State of Washington, as a part of its Columbia River
Basin Water Management Program, has indicated that withdrawal of water from
the Columbia River for out-of-stream uses in July and August is prohibited
(unless appropriately mitigated). The operation objective isto maintain Black
Rock reservoir at full capacity to assure the water exchange can be affected.
Stored water would be conveyed to the lower Y akima Valley and delivered to
Roza and Sunnyside’s existing canals. Y akima Project water currently diverted
from the Y akima River by these two water exchange participants would not be
diverted, and the freed-up water would instead be used to meet the Storage Study
goals.

Reclamation has concluded that the Black Rock Alternative istechnically viable,
including the ability to withstand expected seismic activity. The dam design has
been selected to absorb any anticipated ground shaking and maintain the ability to
contain the reservoir behind it. Reclamation has also determined that the water
exchange would meet the goals of the Storage Study. Reclamation has made
estimates of the total seepage from the Black Rock reservoir and the seepage that
travels toward the Hanford Site to the east. The impacts of that seepage will be
identified through an analysis being conducted by the U.S. Department of Energy.
That analysis will be concluded in 2008 and will be included in the Final PR/EIS.
Reclamation is preparing an analysis of reducing that seepage flowing toward the
Hanford Site that will also be included in the final PR/EIS.

Thetotal project cost for the Black Rock Alternative was estimated at $4.5 billion
(April 2007 prices). Thetotal project cost is the estimate to construct the features
of the Black Rock Alternative. The annual operation, maintenance, replacement
and energy costs are estimated at $60.2 million, including energy, or pumping,
costs of $50 million.
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Accomplishments

I nstream Flows Provided.—Table ES.2 presents instream flows provided under
the Black Rock Alternative.

Dry Year Proratable Irrigation Water Provided.—Table ES.4 presents the
irrigation proration level for the 6 dry years for the 25-year period of record
(1981-2005). The Black Rock Alternative meets the irrigation water supply goal
in al years, including the third year (1994) of the 3-year dry cycle.

Table ES.4 Irrigation proration level for the Black Rock Alternative compared to the
No Action Alternative for the 25-year period of record (1981-2005)

Irrigation proration level (percent)
Difference under

No Action Black Rock Black Rock

Water year Alternative Alternative Alternative
1987 69 82 +13
1992 70 80 +10
1993 57 73 +16
1994 27 70 +43
2001 44 70 +26
2005 45 70 +25

Municipal Supply Provided.—The average annual municipal water supply
provided under the Black Rock Alternative for the 25-year period of record
(1981-2005) is 81,100 acre-feet. The municipa water supply available for Black
Rock in 1994, the third year of a 3-year drought cycle, is 79,000 acre-feet.

Wymer Dam and Reservoir Alternative

The Wymer Dam and Reservoir Alternative involves construction of an off-
channel storage facility on Lmuma Creek, approximately 8 miles upstream of
Roza Diversion Dam. Wymer reservoir would have an 162,500-acre-foot active
capacity filled by pumping water from the Y akima River and would rel ease water
back to the Y akima River by gravity. For operational purposes, Wymer reservoir
storage space is divided into two components:

(1) 82,500 acre-feet to be used annually to provide portions of the stored
water for downstream irrigation demands and for instream flows each year
during July and August (withdrawn from the Y akima River from
October 1-May 31 from Cle Elum Lake releases) and

(2) 80,000 acre-feet to improve the proratable irrigation water supply in dry-
years when the proration level is determined to be less than 70 percent
(withdrawn during January 1-March 31), when Y akima River flows at the
pumping plant are in excess of 1,475 cfs.

XXii



Executive Summary

Theirrigation, instream flow, and municipal water supply goals are the same as
for the Black Rock Alternative description.

Total project cost for the Wymer Dam and Reservoir Alternative was estimated at
$1.1 billion (April 2007 prices). Thetotal project cost is the estimate to construct
the features of the Wymer Dam Alternative. The annual operation, maintenance,
replacement and energy costs are estimated at $3.0 million, including energy or
pumping, costs of $1.9 million.

Accomplishments

I nstream Flows Provided.—Table ES.2 presents instream flows provided under
the Wymer Dam and Reservoir Alternative.

Dry Year Proratable Irrigation Supply Provided.—Table ES.5 presents the
proration level for the 6 years for the 25-year period of record (1981-2005). The
Wymer Dam and Reservoir Alternative proration level is better than under the
No Action Alternative in all years, including the third year (1994) of the 3-year
dry cycle. The primary reasons for this are that, while moving 185-200 cfs from
Cle Elum Lake during October 1-May 31 (for aguatic habitat improvements) to
Wymer reservoir is primarily a shift in reservoir contents, it does (1) provide the
opportunity for subsequent refill of some of the vacated Cle Elum Lake storage
space and (2) create specific carryover storage in Wymer reservoir to improve the
proratable water supply in dry years.

Table ES.5 Irrigation proration level for the Wymer Dam and Reservoir Alternative
compared to the No Action Alternative for the 25-year period of record (1981-2005)

Proration level (percent)
Difference under
Wymer Dam and Wymer Dam and
Water year No Action Alternative | Reservoir Alternative | Reservoir Alternative

1987 69 73 +4
1992 70 76 +6
1993 57 68 +11
1994 27 29 +2
2001 44 59 +15
2005 45 49 +4

Municipal Supply Provided.—The average annual municipal water supply
provided under the Wymer Dam and Reservoir Alternative over the 25-year
period of record (1981-2005) is 79,800 acre-feet. The municipal water supply
available for the Wymer Dam and Reservoir Alternative in 1994, the third year of
a 3-year drought cycle, is 68,000 acre-feet.

XXiii



Yakima River Basin Water Storage
Feasibility Study Draft PR/EIS

Wymer Dam Plus Yakima River Pump Exchange Alternative

The Wymer Dam Plus Y akima River Pump Exchange Alternative couples the
Wymer Dam and Reservoir with a pump exchange component. The pump
exchange aspect of this alternative involves a*“ bucket-for-bucket” exchange of up
to 1,050 cfs that would not be diverted by the Roza and Sunnyside Divisions of
the Y akima Project, but would remain in the river to enhance instream flows. In
return, water would be pumped from the mouth of the Y akima River upstream for
delivery to these two divisions, beginning in mid-to-late March and continuing
through the irrigation season of April through October. The water supply for the
Wymer dam component of this alternative would be obtained from the Y akima
River in the same manner and quantities described for the Wymer Dam and
Reservoir Alternative.

Total project cost for the pump exchange was estimated at $4 billion (April 2007
prices). Thetotal project cost isthe estimate to construct the features of the
Wymer Dam Plus Y akima Pump Exchange Alternative. The annual operation,
maintenance, replacement and energy costs are estimated at $38.0 million,
including energy, or pumping, costs of $20 million.

Accomplishments

I nstream Flows Provided.—Table ES.2 presents instream flows provided under
the Wymer Dam Plus Y akima River Pump Exchange Alternative.

Dry Year Proratable Irrigation Supply Provided.—Same as for Wymer Dam and
Reservoir Alternative.

Municipal Supply Provided.—Same as for Wymer Dam and Reservoir
Alternative.

State Alternatives

Ecology evaluated the impacts of the State Alternatives according to SEPA
requirements. SEPA isintended to ensure that environmental values are
considered during decisionmaking by State and local governments. Although not
required to do so under SEPA, Ecology included costs information on the State
Alternativesin Chapter 5, “ Affected Environment and Environmental
Conseguences. State Alternatives.” In addition, Ecology used Reclamation’s
study goals described above as one benchmark for evaluating the effectiveness of
the State Alternatives.

Enhanced Water Conservation Alternative

The Enhanced Water Conservation Alternative represents a more
aggressive program of conservation than is currently being implemented
in the YakimaRiver basin. The Enhanced Water Conservation Alternative
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would change the allocation of conserved water and the funding for conservation
programs to provide more incentives to implement agricultural conservation
measures identified in existing Conservation Plans. It would also include
conservation programs for onfarm, municipal, commercial, and industrial

water. Implementation of the alternative would require construction, including
canal lining or piping, reregulation reservoirs, installing pump-back stations,
constructing onfarm irrigation improvements, and improvements to municipal
water supply infrastructure. Table ES.2 presents instream flow objectives.

Market-Based Reallocation of Water Resources Alternative

The Market-Based Reallocation of Water Resources Alternative would utilize
market incentivesto reallocate water. The proposal includes options for
water marketing and water banking. Three options are proposed for each.
One option would work within existing water laws, while a second option
would require legidlative changes to implement marketing and banking. A
third option would establish water marketing and banking within and between
irrigation districts. For all alternatives, it isassumed that water would be
reallocated from low-value uses to higher value uses. Thisalternativeis
primarily a change in the administration of water rights and would not require
any construction. The exception would be new irrigation infrastructure required
if water rights are permanently transferred to irrigate different areas.

Groundwater Storage Alternative

The Groundwater Storage Alternative would use surface water to recharge
aquifersfor later recovery and use to enhance streamflows, meet out-of-stream
needs, and replenish aquifers. Aquifers could be recharged through direct
injection by wells or through surface infiltration. Direct injection would utilize
wellsto pump water into the aquifer and would require treatment facilities.
Surface infiltration would require a series of large infiltration basins. Water could
be recovered from aquifers either actively by pumping or passively by allowing
the groundwater to flow to surface discharge points. This aternative would
require the construction of facilities to recharge and recover water, including
injection wells, treatment facilities, infiltration basins, pump stations and
conveyance lines.

Resource Analysis
Following is a narrative summary of the effects of the Joint and State Alternatives
on key resources that would likely be affected by the alternatives. Tables ES.6

and ES.7 at the end of the Executive Summary present summaries of impacts on
all resources evaluated in the Draft PR/EIS.
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Water Resources

No Action Alternative

Under the No Action Alternative, the hydrograph is little changed from the
existing condition. Winter and spring flows throughout the systems are
essentially unchanged as aresult of water conservation. Summer flows
increase dightly, in some reaches, mostly downstream from the Parker gage,
aswater that currently is released from storage and diverted downstream for
irrigation remains instream to meet the higher flow targets.

Because the conservation is achieved by improving efficiency which reduces
return flow, the effects are limited to the reaches where conservation occurs.
Downstream of those reaches, there is no effect.

Black Rock Alternative

Modeling results show an improvement in the Y akima Project water supply

over the 25-year period of record (1981-2005) under the Black Rock Alternative
when compared to the No Action Alternative and meets the dry-year proratable
irrigation water supply goal of 70 percent in all years. In general, the Black Rock
Alternative also provides the greatest increase in spring flows at the Parker gage
and the greatest reduction in summer flows in the upper Y akima River compared
to the two Wymer alternatives. Winter flows are generally higher for the Black
Rock Alternative than for all the other alternatives.

Wymer Dam and Reservoir Alternative

The addition of the Wymer Dam and Reservoir Alternative would increase the

Y akima Project total active storage capacity from 1,070,700 acre-feet to
1,233,200 acre-feet. In general, the Wymer Dam and Reservoir Alternative
provides spring flows at Parker gage similar to the No Action Alternative, while
summer flows there are somewhat higher than under the No Action Alternative.
Summer flowsin the upper Y akima River (Umtanum gage) are similar between
the two Wymer Alternatives, with areduction in summer flows that falls between
the Black Rock and No Action Alternatives. Modeling results show an
improvement in the Y akima Project water supply over the 25-year period of
record (1981-2005) when compared to the No Action Alternative and meets the
dry-year proratable irrigation and municipal water supply goals of 70 percent in 2
of the 6 years.

Wymer Dam Plus Yakima River Pump Exchange Alternative

This operation would improve the aguatic habitat of the Y akima River by leaving
some of the water in theriver that otherwise would have been diverted by Roza
and Sunnyside. There would be an improvement in the Y akima Project water
supply over the 25-year period of record (1981-2005) under this alternative. In
general, the Wymer Dam Plus Y akima River Pump Exchange Alternative
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provides higher spring flows than No Action at the Parker gage, but with the same
stream runoff pattern as the No Action Alternative and the highest summer flows
of al the alternatives. Summer flows in the upper Y akima River (Umtanum gage)
are identical to those under the Wymer Dam and Reservoir Alternative, with a
flow reduction that falls between that of the Black Rock and No Action
Alternatives. Modeling results show an improvement in the Y akima Project water
supply over the 25-year period of record (1981-2005) when compared to the No
Action Alternative and meets the dry-year proratable irrigation and municipal
water supply goals of 70 percent in 2 of the 6 years.

Enhanced Water Conservation Alternative

Under the Enhanced Water Conservation Alternative, the hydrograph islittle
changed from the existing condition and the No Action Alternative. Winter and
spring flows throughout the systems are changed slightly as aresult of an
intensive program of water conservation. Summer flows increase downstream
from the Parker gage because this aternative includes the conservation measures
included in the No Action Alternative, along with increased flow targets set by
Title XI1. Total water supply available for irrigation and instream flowsisup to
63,000 acre-feet greater during drought years compared to the No Action
Alternative, except in the last year of a series of drought years such as that
occurred from 1992 to 1994. The predicted increase in 1994 conditionsis 12,000
acre-feet. Theincrease improvesirrigation reliability over the No Action
Alternative.

Market-Based Reallocation of Water Resources Alternative

This alternative would facilitate the transfer of existing water rightsto help
alleviate shortfallsin water supply for irrigation and municipal uses. Water
supply conditions would improve for individual farmers, irrigation districts, or
municipal users, but this alternative would not result in increases in the overall
water supply for the Y akima River basin.

Groundwater Storage Alternative

One of the purposes of the Groundwater Storage Alternative isto increase
streamflows in the Y akima River and itstributaries. Streamflows would be
increased through return flow to a stream from surface infiltration and direct
injection with passive recovery. Initial analysis of potential return flowsto
the Y akima River indicates that the Groundwater Storage Alternative could
increase streamflows by an average of 22,800 to 25,800 acre-feet during the
April to September period and 14,900 to 15,900 acre-feet during the July to
September period. This represents an increase in the average daily discharge
from the current 470 cfs to approximately 533 to 541 cfs. Becauseit is assumed
that no water would be available to recharge aquifers during drought years, the
Groundwater Storage Alternative would not affect irrigation deliveries or
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proration levels. Streamflows at the Parker gage could be approximately
60 to 70 cfs greater, but during drought years, streamflows would only be
approximately 4 cfs greater.

Water Quality

No Action Alternative

Water quality in Y akima River reaches under the No Action Alternative would be
the same as under the current condition.

Black Rock Alternative

Analysis shows no effect, either adverse or beneficial, on water quality in the
Columbia River resulting from the withdrawal of water for pumping.

Seepage from Black Rock reservoir has the potential to raise the water table level
beneath the Hanford Site. Raising the water table would have the potential to
mobilize contaminants currently in the soil as well as shorten the travel time.

In the Y akima River, higher flows in the lower river during the summer should
provide improved water quality conditions relative to nutrients, dissolved oxygen,
and DDT.

Wymer Dam and Reservoir Alternative

In the Y akima River in wet and average years, there islikely beneficial cooling
downstream from the Wymer reservoir discharge point during summer and
autumn. Indry years, there may be some slight warming of Y akima River
temperatures during August. Mitigation measures are proposed to monitor water
quality parameters to prevent releases of warm or otherwise low-quality water
into the Y akima River from the Wymer reservoir.

Wymer Dam Plus Yakima River Pump Exchange Alternative

Effects on water quality under the Wymer Dam Plus Y akima River Pump
Exchange Alternative would be the same as under the Wymer Dam and Reservoir
Alternative. Inthe mid- to lower Y akimaRiver, higher summer flows at the
Parker gage would provide water quality improvements as a result of dilution.

Enhanced Water Conservation Alternative

The greater flow in the Y akima River would provide some water quality benefit
asaresult of dilution, but no substantia benefit to temperature would result.
Sediment could wash into water bodies during construction, causing short-term
impacts to water quality. Long-term impacts may include increased dissolved
oxygen, reduced stream temperatures, and increased pollutant concentrations in
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runoff. Onfarm conservation measures may reduce surface water and
groundwater pollutant loadings because of improved irrigation practices.

Market-Based Reallocation of Water Resources Alternative

Transfers may improve or degrade water quality, including water temperature,
depending on volume and location of water transferred. However, the volume of
water that would likely be transferred is not likely to result in substantial changes
in temperature. Changes in use may also improve or degrade water quality
depending on the change of use.

Groundwater Storage Alternative

The Groundwater Storage Alternative could alter surface and groundwater
quality. Water infiltrated or injected to aquifers could change water quality,
including temperature within aguifers, depending on the water quality of the
surface water used for the recharge. Water used for direct injection would be
treated prior to recharge. The recharged water that discharges to streams may
create areas of cooler water within the streams.

Vegetation and Wildlife

No Action Alternative

The No Action Alternative would have no effect on shrub-steppe habitat,
movement corridors, and black cottonwoods when compared to the current
condition.

Black Rock Alternative

The Black Rock Alternative would impact, both directly and indirectly,
approximately 3,850 acres of shrub-steppe habitat, which would impact the sage-
grouse population by reducing avail able shrub-steppe habitat, and would disturb
more than one-third of animal movement corridors. This alternative would
increase black cottonwood regeneration.

Wymer Dam and Reservoir Alternative

The Wymer Dam and Reservoir Alternative would generally have a negligible or
slight effect on shrub-steppe habitat, movement corridors, and black cottonwoods
when compared to the No Action Alternative.

Wymer Dam Plus Yakima River Pump Exchange Alternative

Effects on vegetation and wildlife under the Wymer Dam Plus Y akima River
Pump Exchange Alternative would be the same as under the Wymer Dam and
Reservoir Alternative.
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Enhanced Conservation Alternative

The Enhanced Conservation Alternative would not have substantial impacts on
vegetation or wildlife. Some vegetation along canals may be removed to improve
canal efficiency. No impactsto shrub-steppe habitat or movement corridors are
anticipated since conservation projects would be located on land already in
agricultural use. The alternative may benefit black cottonwood regeneration if
higher streamflows result from conservation measures.

Market-Based Reallocation of Water Resources Alternative

This alternative is not expected to affect vegetation or wildlife. Water transfers
may allow the expansion of irrigated agriculture, but thisis expected to occur in
areas already used for agriculture. No impacts to shrub-steppe habitat or
movement corridors are anticipated. Water transferred to instream flows may
benefit black cottonwood regeneration.

Groundwater Storage Alternative

The Groundwater Storage Alternative is not expected to have major impacts to
vegetation or wildlife. The alternative may result in increased flowsin the

Y akima River and its tributaries which could benefit fish, depending on the
timing and location of the increased flows. Construction of the facilities for
groundwater storage would require the permanent removal of vegetation, but this
is not expected to affect shrub-steppe habitat or movement corridors because the
facilitieswould be located in previously disturbed areas. Because theinfiltration
basins would be approximately 20 acresin size, substantial amounts of vegetated
areawould be replaced by ponds. Because the basins would be located in
disturbed areas, they are not expected to decrease habitat.

Anadromous Fish

No Action Alternative

For the No Action Alternative, the average rate of change in daily flow and the
summer rearing habitat in the upper Y akima River basin are essentially
unchanged from the current condition. Therefore, no effect is expected in the
biological consequence to anadromous salmonids under the No Action
Alternative compared to the current condition. However, the greater spring flows
downstream from the Parker gage are considered beneficial to improve
anadromous salmon smolt outmigration survival through the middle and lower
YakimaRiver. The greater channel velocity during summer in the lower Y akima
River would result in habitat losses in the main channel.

Black Rock Alternative

Differencesin flow in the Y akima River under the Black Rock Alternative
(compared to the No Action Alternative) are the greatest of any action
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aternative. Spring flows are greater throughout the system, while summer flows
in the mid- and lower Y akima River are substantially greater as aresult of being
able to meet higher target flows at the Parker gage because of agreater available
water supply for instream flow augmentation. These differences would generally
benefit anadromous fish.

Of the Joint Alternatives, the Black Rock Alternative would provide the greatest
increase in steelhead and spring Chinook summer rearing habitat in the Easton
reach that would potentially equate to an increase in juvenile survival and the
ability to accommodate more summer rearing fish. For similar reasons, the Black
Rock Alternative appears most beneficial to steelhead yearlings in the Ellensburg
reach of the Joint Alternatives.

For the lower Y akima River, the stream runoff pattern is better than under the
No Action Alternative, as the high flows continue into April, May, and June
when most smolt migration is occurring. These greater flows should increase
overall smolt outmigration survival. However, the summer flows downstream
from the Parker gage would not result in a significant change in the amount of
coho summer yearling habitat compared to the No Action Alternative.

The fishery models estimated approximate increases of 20 to 60 percent in
anadromous fish populations for the Black Rock Alternative compared to the
No Action Alternative, which, of al the Joint Alternatives, afforded the greatest
modification of the current flow regime in the Y akima River basin. These
population increases do not approach the numbers of fish that are estimated to
have historically inhabited the basin. Possible reasons for this are as follows:

e The Joint Alternatives do not improve the habitat itself; they only change
the amount of accessto it;

e The Joint Alternatives only affect the stream reaches downstream from the
five mgjor storage reservoirs, not habitat conditions in the tributaries;

e Fisheries habitat conditions have significantly changed through decades of
development, both within the Y akima River basin and downstream; and

e Changesin habitat conditions (e.g., hydropower development and |oss of
estuary habitat) along the mainstem Columbia River have reduced smolt
and adult migration survival.

Wymer Dam and Reservoir Alternative

Winter flows from Cle Elum Lake to the Wymer site are greater under this
alternative, resulting in more than doubling of flowsin the Cle Elum River.
During the summer months, flows in the upper Y akima River are lower, as some
of theirrigation needs in the middle basin are met by releases from Wymer
reservoir. Because the percent change in habitat values are al less than
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10 percent compared to the No Action Alternative, no effect on the biological
response of steelhead or spring Chinook upper Y akima River population is
expected, compared to the No Action Alternative.

Also, thereisvirtually no difference, in the flow volumes or in the spring
runoff pattern, and no significant change in summer habitat downstream from
the Parker gage. Therefore, no effect in the survival or rearing capacity for
anadromous fish in the Wapato reach is expected compared to the No Action
Alternative.

Wymer Dam Plus Yakima River Pump Exchange Alternative

There are no significant differences (i.e., greater than 10 percent) between
this alternative and No Action Alternative for either of the species and life
stages for the Easton or Ellensburg reaches. As under the Wymer Dam and
Reservoir Alternative, habitat would generally be better for steelhead and
spring Chinook in the Easton reach, while results are mixed in the
Ellensburg reach.

Spring flows downstream from the Parker gage are substantially greater
(79 percent) than under the No Action Alternative, which should increase
overall smolt outmigration survival. In addition, asmall potential existsto
improve the survival or rearing capacity for anadromous fish in the Wapato
reach compared to the No Action Alternative.

Enhanced Conservation Alternative

For the Enhanced Conservation Alternative, the average rate of change in daily
flow and the summer rearing habitat in the upper Y akima River basin is
essentially unchanged from the current condition and the No Action Alternative.
Therefore, no effect is expected in the biological consequence to anadromous
salmonids under this alternative compared to the current condition. However, the
increased spring flow downstream from the Parker gage is considered beneficial
to improve anadromous salmon smolt outmigration survival through the middie
and lower YakimaRiver. The channel velocity increases during summer in the
Wapato Reach of the lower Y akima River result in areduction of habitat in the
main channel, primarily because of lack of access to side channels at mid-range
flows between 300 cfs and approximately 1,000 cfs.

Market-Based Reallocation of Water Resources Alternative

The impacts of this alternative would likely be similar to the No Action
Alternative. Transfersto instream flows may benefit anadromous fish, especially
in tributaries. No other impacts to anadromous fish are anticipated from this
aternative.
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Groundwater Storage Alternative

Groundwater storage may benefit anadromous fish by increasing the recharge

of cold water to streams. Groundwater storage may also supplement

streamflows and potentially benefit anadromous fish, depending on the timing and
location of returned flows.

Land and Shoreline Use

No Action Alternative

The No Action alternative includes conservation-oriented system improvements,
including pump stations and pipelines, at various locations in the Yakima Valley
region. These improvements are associated with existing approved programs
and orient predominantly to existing facilities; none are being or will be
constructed under the auspices of the Storage Study. To the extent that NEPA
or SEPA analysisisrequired for these actions, appropriate documentation of

the directly affected land/shoreline use environment would be prepared
separately, apart from the Storage Study process.

Black Rock Alternative

Land acquisition requirements and associated land use impacts associated with
Black Rock dam and reservoir would be long-term and unavoidable. Mitigation
would focus exclusively on (1) compensating impacted landowners at fair market
value according to established Federal regulations, guidelines, and procedures,
and (2) relocating/rerouting existing utility and transportation infrastructure. In
the latter regard, State Route 24 is proposed to be rerouted along the south side of
the reservoir. The impacted transmission lines and fiber optic cable would be
relocated/reconstructed along the new State Route 24 alignment.

Wymer Dam and Reservoir Alternative

Land use impacts associated with Wymer dam and reservoir would be long-term
and unavoidable. Mitigation would focus exclusively on compensating impacted
landowners at fair market value according to established Federal regulations,
standards, and procedures.

Wymer Dam Plus Yakima River Pump Exchange Alternative

Land and easement/right-of-way acquisition and associated short- and long-term
land use impacts from pipeline, pumping plant and transmission line facilities of
the Y akima River Pump Exchange Alternative would be largely unavoidable.
However, more detailed studies of pipeline and transmission line routing options
should explore opportunities for avoiding direct, dislocation impacts on existing
residences and business to the maximum extent feasible. For example, in the
rural/agricultural lands of Benton and Y akima Counties, routing of the pipeline
on/near property lines or on quarter- or half-section lines (rather than immediately
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along roads) in some areas may offer the opportunity to avoid dislocation impacts
to residences and minimize construction-phase access disruptions. Such detailed
routing studies should also seek opportunities to minimize long-term impacts on
existing developed uses in the urban environments of Richland, Kennewick, and
West Richland.

Beyond such site/alignment adjustments during detailed planning, mitigation
would focus primarily on compensating impacted landowners at fair market value
according to established Federal guidelines, standards, and procedures.

Enhanced Conservation Alternative

Agricultural conservation would be confined to lands already designated for
agriculture and is not expected to affect land use. Conservation measures may
improve the viability of existing agricultural operations and reduce the potential
conversion from agriculture to other uses. Some new facilities or construction
activities may take place in shoreline areas, but are not expected to affect
shoreline use.

Market-Based Reallocation of Resources Water Alternative

Water rights transfers may affect land uses in both the area of origin and the
recipient area. Transfersfrom agricultural lands may increase fallow lands that
would otherwise be used for agriculture. On the other hand, transfersto
agricultural lands may improve the reliability of the water supply and keep some
propertiesin agricultural use. Transferred water rights may be used to irrigate
different lands. Thisisexpected to occur in areas aready designated for
agriculture. Water rights could be transferred from agricultural usesto municipal
uses, allowing the expansion of municipal or residential areas. Thisexpansionis
also expected to occur in areas already designated for these uses. Transfers from
out-of -stream uses to instream uses may reduce the water available for future
agricultural or municipal development.

Groundwater Storage Alternative

Groundwater storage projects would require land for the facilities. The land
would be purchased from willing sellers or would be obtained through acquisition
following applicable State and Federal regulations. The infiltration basins would
require the purchase or acquisition of substantial areas of land. Siting of the
facilities would comply with local comprehensive plans and zoning designations
where possible, but may require changesin zoning in some cases. Some
groundwater storage facilities may be located in shoreline areas, but impacts to
those areas are not expected to be substantial.
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National Economic Development (NED)

The NED benefit-cost analysis compares the present value of a proposed
project’ s benefits to the present value of its costs. If benefits exceed costs,

the project is considered economically justified. Since both benefits and costs
can occur at various points throughout the study period, it isimportant to convert
them to a common point in time. For thisanalysis, the costs and benefits were
measured as of the start of the benefits period (which is equivaent to the end
of the construction period). The study period or period of analysisfor the
benefits period was assumed to be 100 years, as suggested by the P& Gs for
thistype of dam construction project. The interest rate used to convert costs
and benefits to acommon year was Reclamation’ s fiscal year 2007 planning
rate of 4.875 percent. Seetable ES.8 at the end of this Executive Summary for
results of the NED analysis.

Regional Economic Development (RED)

The RED analysis focuses on economic impacts to the local region, whereas the
NED analysis focuses on economic benefits to the entire Nation. Economic
impacts measure total economic activity within a given region using such
indicators as output (sales or gross receipts), income, and employment. Economic
impacts stem from changes in expenditures within the region. The RED
evaluation recognizes the NED benefits accruing to the local region plus the
transfers of income into the region. However, since the RED analysis focuses
purely on the local region, it does not take into account potential offsetting effects
occurring outside the region as does the NED analysis. In addition to the
geographic differences between the analyses, the RED analysis includes not only
theinitial or direct impact on the primary affected industries (as does the

NED analysis), but also the secondary or indirect effects on those industries
providing inputs to the directly affected industries (referred to as the multiplier
effect). Thismultiplier effect isnot included in the NED analysis. See table ES.8
at the end of this Executive Summary for results of the RED analysis.

Consultation and Coordination

Concurrent with preparation of this document, agency coordination and
consultation have been conducted in accordance with the Fish and Wildlife
Coordination Act, Endangered Species Act of 1973, as amended, and National
Historic Preservation Act of 1966. Additionally, consultation with the Y akama
Nation has occurred.
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Summary of Impacts

Tables ES.6 presents a summary of the impacts of the Joint Alternatives
on resources. Table ES.7 presents asummary of the impacts of the State
Alternatives. Table ES.8 presents the results of the NED and RED analyses.

Table ES.6 Comparative analysis of Joint Alternatives by indicator: Yakima River Basin

Water Storage Study Draft PR/EIS
Alternative
Wymer Dam
Res_ource Plus Yakima
indicator Wymer Dam River Pump
measurement No Action Black Rock and Reservoir Exchange
WATER RESOURCES
Average for water years 1981-2005 million acre-feet
Actual difference from No Action Alternative
Percentage difference from No Action Alternative
Water supply
April 1 TWSA 2.84 2.90 2.94 2.94
0.06 0.10 0.10
2% 4% 4%
Water distribution
April-September Parker flow 0.62 0.98 0.59 0.90
volume 0.36 -0.03 0.36
58% -5% 58%
April-September diversion 1.91 1.47 1.95 1.64
-0.44 0.04 -0.27
-23% 2% -14%
September 30 reservoir 0.30 0.43 0.40 0.40
contents 0.13 0.10 0.10
45% 33% 33%
April-September flow 0.86 1.22 0.83 0.83
volume at mouth of Yakima 0.36 -0.03 -0.03
River 42% -4% -3%
Irrigation delivery volume -0.05 0.02 0.05 0.05
shortage -0.03 0.00 0.0
-60% 0% 0%
1994 dry year million acre-feet
Actual difference from No Action Alternative
Percentage difference from No Action Alternative
Water supply
April 1 TWSA 1.75 1.94 1.76 1.77
0.19 0.01 0.02
11% 1% 1%
Water distribution
April-September Parker flow 0.25 .58 0.25 0.57
volume 0.33 0.00 0.32
132% 0% 128%
April-September diversion 1.42 1.32 1.44 1.13
-0.10 0.02 -0.29
-7% 1% -20%
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Table ES.6 Comparative analysis of Joint Alternatives by indicator: Yakima River Basin
Water Storage Study Draft PR/EIS (continued)

Alternative
Wymer Dam
Res_ource Plus Yakima
indicator Wymer Dam River Pump
measurement No Action Black Rock and Reservoir Exchange
WATER RESOURCES (continued)
1994 dry year million acre-feet
Actual difference from No Action Alternative
Percentage difference from No Action Alternative (continued)
Sept 30 reservoir contents 0.07 0.04 0.06 0.06
-0.03 -0.01 -0.01
-43% -14% -14%
April-September flow volume 0.31 0.65 0.31 0.31
at mouth of Yakima River 0.34 0.00 0.00
110% 0% 0%
Irrigation delivery volume 0.38 0.12 0.38 0.38
shortage -0.26 0.00 0.00
-68% 0% 0%
Irrigation proration level 27% 70% 29% 29%
43% 2% 2%

NON-FEDERAL AND FEDERAL COLUMBIA RIVER HYDROPOWER

Generation loss None -9.2 MW Not applicable Not applicable

(average annual MW)

Value of generation loss - $4 million

(average annual $ millions)

Additional generation capa- None 52.5 MW Not applicable Not applicable

city (average annual MW)

Pumping power requirement None 132 MW 4.8 MW 61.7 MW

(average annual MW)

Cost of pumping None $50 million $1.9 million $19.8 million

(average annual $ millions)

GROUNDWATER

Volume and direction of No change 57 cfs — toward Unknown — Unknown —

seepage, continuous annual Columbia River toward Yakima toward Yakima

flow (cfs) River River

SEDIMENT

Sand transport No change Increased No change Increased

Bed scour No change No change No change No change

WATER QUALITY

Temperature No change No change No change No change

Nutrients No change Decreased No change Decreased
concentrations concentrations

Pollutants — Yakima River No change Decreased No change Decreased
concentrations concentrations

Pollutants — Hanford reach No change Potential No change No change

increase
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Table ES.6 Comparative analysis of Joint Alternatives by indicator: Yakima River Basin

Water Storage Study Draft PR/EIS (continued)

Alternative
Wymer Dam
Rec;s_ource Plus Yakima
indicator Wymer Dam River Pump
measurement No Action Black Rock and Reservoir Exchange
VEGETATION AND WILDLIFE
Shrub-steppe
Disturbance None 3,850 1,055 1,055
number of acres
Movement corridors
Disturbance number of None Impedes Negligible Negligible
places animal corridors are passage over 1/3
disturbed of corridor

Black cottonwood

Regeneration ‘ None ‘ Increase | No change

‘ Slight increase

Wetland abundance and distribution

Number of acres disturbed ‘ None ‘ 9 | 83 ‘ 83
ANADROMOUS FISH
High summer flows in the upper Yakima and Cle Elum Rivers
(acres of available habitat)
Easton reach
Steelhead fry habitat 4.1 4.4 4.4 4.3
7.3% 7.3% 5.5%
Steelhead yearling habitat 57.9 63.9 58.6 58.7
10.4% 1.7% 1.3%
Spring Chinook fry habitat 2.5 2.4 2.5 2.5
-4.0% 0.0% 0.0%
Spring Chinook yearling 47.9 52.6 49.3 49.0
habitat 9.8% 2.9% 2.3%
Ellensburg reach
Steelhead fry habitat 29 2.1 2.1 2.1
: -4.5% -4.5% -4.5%
Steelhead yearling habitat 20.2 26.1 20.5 20.6
’ 29.2% 15 2.3%
Spring Chinook fry habitat 17 1.8 1.8 1.8
’ 5.9% 5.9% 4.5%
Spring Chinook yearling 14.9 14.6 13.8 145
habitat ’ -2.0% -7.4% -2.4%
Rate of change flip-flop
(average cfs per day August 15 to September 14)
Easton reach -8 cfs -4 cfs -7 cfs -6 cfs
Ellensburg reach -78 cfs -51 cfs -58 cfs -57 cfs
Lower Naches River 34 cfs 20 cfs 37 cfs 36 cfs
reach
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Table ES.6 Comparative analysis of Joint Alternatives by indicator: Yakima River Basin

Water Storage Study Draft PR/EIS (continued)

Resource
indicator
measurement

Alternative
Wymer Dam
Plus Yakima
Wymer Dam River Pump
No Action Black Rock and Reservoir Exchange

ANADROMOUS FISH (continued)

Reduced spring freshets downstream from the Parker gage
(percentage difference in spring season flow between the alternative and flow
objective; if >=0 then target flow reached)

Stream runoff timing -71% 29% -10% -11%
Not applicable Improved No change No change
Summer flows downstream from the Parker gage
(acres of available habitat)
Coho yearling habitat

Total 63.7 64.7 63.7 66.4

1.5% -0.1% 4.1%

Mainstem 56.7 442 56.7 41.8
-22.0% -0.2% -26.2%

Side channel 7.0 19.8 7.0 23.6
184.9% 0.6% 239.7%

Average annual

fish escapement (includes harvest) numbers (natural + hatchery)

Spring Chinook 7,189 9,066 7,294 8,428
Fall Chinook 6,893 11,128 7,112 9,321
Coho 8,475 10,242 8,591 9,392
Steelhead 2,700 4,067 2,724 3,338
RESIDENT FISH
Summer flows in the upper Yakima and lower Naches Rivers
(acres of available habitat and difference from No Action Alternative)
Easton reach
Rainbow trout fry habitat 5.2 55 5.4 55
5.8% 3.8% 5.8%
Rainbow trout yearling 57.2 63.2 57.9 54.6
habitat 10.5% -3.8% -4.5%
Bull trout yearling habitat 61.9 66.1 62.9 62.8
6.8% 1.6% 1.5%
Ellensburg reach
Rainbow trout fry habitat 25 2.4 2.4 2.4
-4.0% -4.0% -4.0%
Rainbow trout yearling 19.9 25.7 20.3 17.0
habitat 28.9% -20.1% -9.5%
Bull trout yearling habitat 20.5 20.3 20.3 2.3
-1.0% -1.0% -1.0%
Lower Naches River reach
Rainbow trout fry habitat 4.3 4.2 4.3 4.3
-0.8% 0.0% 0.0%
Rainbow trout yearling 45.9 47.2 48.1 46.0
habitat 2.9% 0.2% 0.1%
Bull trout yearling habitat 64.8 65.0 64.8 64.6
0.3% 0.0% -0.3%
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Table ES.6 Comparative analysis of Joint Alternatives by indicator: Yakima River Basin
Water Storage Study Draft PR/EIS (continued)

Alternative
Wymer Dam
Res_ource Plus Yakima
indicator Wymer Dam River Pump
measurement No Action Black Rock and Reservoir Exchange
RESIDENT FISH (continued)
Bull trout spawner upmigration at reservoirs
(inseason days impeded)
Kachess Lake 18 15 18 17
-16.7% 0.0% -5.5%
Keechelus Lake 37 38 37 37
2.7% 0.0% 2.7%
Rimrock Lake 3 3 1 1
0.0% -66.6% -66.6%

Average minimum and maximum reservoir elevation during bull trout spawning

migration: July

15 — September 15

(feet)

Kachess Lake 2,248.4 2,253.1 2,249.3 2,249.7
2,202.4 - 2,262.0 | 2,206.0-2,262.0 | 2,201.0-2,262.0 | 2,202.4 - 2,262.0

Keechelus Lake 2,467.3 2,466.6 2,467.6 2,468.0
2,427.5-2,513.3 | 2,427.6-2,514.4 | 2,427.5-25149 | 2,427.5-2,514.9

Rimrock Lake 2,909.9 2,906.2 2,912.3 2,911.7

2,869.8 - 2,927.8

2,839.8 - 2,927.7

2,872.4-2,927.8

2,868.0 - 2,927.8

AQUATIC INVERTEBRATES

Community changes No change Positive No change Slight benefit

THREATENED AND ENDANGERED SPECIES

Middle Columbia River No effect No effect No effect No effect

steelhead — false attraction

Bull trout — false attraction No effect No effect No effect No effect

Bald eagle No effect No effect No effect No effect

Greater sage-grouse No effect Moderate Moderate Moderate

adverse effect adverse effect adverse effect

Ferruginous hawk No effect Low effect No effect No effect

Ute Ladies’-tresses No effect Low to moderate No effect No effect
beneficial effects

Umtanum wild buckwheat No effect Low effect No effect No effect

RECREATIONAL RESOURCES

Annual visitation for new 400,000 -

facilities No effect 700,000 70,000 - 200,000 | 70,000 - 200,000

Additional annual visitation

at existing facilities (average

year) No effect 14,745 3,631 3,631

LAND USE AND SHORELINE RESOURCES

Acquisition of private land Not applicable 13,000 4,000 110

(approximate acres)

Acquisition of public lands Not applicable 0 0 0

(approximate acres)

Easement/right-of-way Not applicable 18 6 61

acquisition across private
land (approximate miles)
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Table ES.6 Comparative analysis of Joint Alternatives by indicator: Yakima River Basin
Water Storage Study Draft PR/EIS (continued)

Alternative
Wymer Dam
Re;_ource Plus Yakima
Indicator Wymer Dam River Pump
measurement No Action Black Rock and Reservoir Exchange
LAND USE AND SHORELINE RESOURCES (continued)
Compatibility with existing Not applicable Local Local Local
uses incompatibilities incompatibilities incompatibilities
Consistency with relevant Not applicable Reservoir: Reservoir: Reservoir:
county land use plans and consistency consistency consistency
policies uncertain. uncertain. uncertain.

Other facilities:
likely consistent
as conditional

use use

Other facilities:
likely consistent
as conditional

Pump exchange:
locally significant
inconsistencies

REGIONAL ECONOMY. See Regional Economic

Development (RED) section of table ES.8

PUBLIC SERVICE AND UTILIT

ES

Exceedance of service or
utility capacity (long-term
impact)

Not applicable

None None

None

Disruption of services or
utilities for existing residents

Not applicable

High potential but

Minor potential;

Highest potential

and landowners (short-term, mitigable mitigable but mitigable
construction-phase impacts)

TRANSPORTATION

Long term: Road/highway Not applicable 15 0 0
relocations (miles)

Short term: Road/ highway Not applicable 1 1 9

crossings (instances)

AIR QUALITY

Emissions during construction

Not applicable

Slight, short-term

effect effect

Slight, short-term

Slight, short-term
effect

Emissions during operation

Not applicable

No effect

No effect

No effect

NOISE QUALITY

Noise levels during

Not applicable

Slight, short-term

Slight, short-term

Slight, short-term

construction effect effect effect
Noise levels during operation Not applicable No effect No effect No effect
VISUAL RESOURCES

Large-scale changes in visual Not applicable Visible to the Visible to the Visible to the

setting

public (significant)

public (significant)

public (significant)

Local-scale changes in visual
setting

Not applicable

Yes — significant

Yes — significant

Yes — significant

HISTORIC PROPERTIES

Number of affected properties | Not applicable ‘ Unknown ‘ Unknown ‘ Unknown
INDIAN SACRED SITES

Number of affected sites | Not applicable ‘ Unknown ‘ Unknown ‘ Unknown
INDIAN TRUST ASSETS

No./type affected | None ‘ None ‘ None ‘ None
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Table ES.6 Comparative analysis of Joint Alternatives by indicator: Yakima River Basin
Water Storage Study Draft PR/EIS (continued)

Alternative
R Wymer Dam
A eds_ource Plus Yakima
indicator Wymer Dam River Pump
(measurement) No Action Black Rock and Reservoir Exchange
PUBLIC HEALTH
Hazardous and toxic No change No change No change No change
materials
Mosquitoes No change No change No change No change
ENVIRONMENTAL JUSTICE
Impact to minority and low- None Negligible None Unknown
income populations

Table ES.7 Comparative analysis of State Alternatives by indicator: Yakima River Basin
Water Storage Study Draft PR/EIS

Element of the
environment

Enhanced
Conservation

Market-Based
Reallocation of Water
Resources

Groundwater
Storage

Surface water
Construction
Long-term
Mitigation

There is potential to
increase sediment loading
to surface water bodies
during construction.

Long-term impacts may
include an increase in
streamflow in the stream
being diverted from along
with a reduction in return
flow from reduced seepage
in other streams. The
reduction in return flow may
reduce base flows in
streams. Reservoir levels
may change from existing if
conservation allows water
to be stored in the reservoir
for a longer period of time
before being released.

Mitigation of construction
impacts can be achieved
through construction related
BMPs. Long-term impacts
can be mitigated by
ensuring the net effect of
the project is beneficial.

Construction and long-term
impacts and mitigation
measures would be similar
to that of Enhanced
Conservation, but of a
lesser magnitude.

Construction impacts would
be similar to those
described under Enhanced
Conservation.

Changes in flow and
temperature would occur
when flow is diverted for
recharge. Flows will
decrease when water is
diverted and increase when
the stored water reaches
the river. Increased
discharge to seeps,
springs, and surface water
would occur.

Construction and long-term
mitigation measures would
be similar to those
described for Enhanced
Conservation.

Water rights
Construction
Long-term
Mitigation

No construction impacts to
water rights would occur.

In the long term,
conservation may free up
water under existing water
rights for potential transfer
and reallocation. Additional
water may be available,
which may reduce
curtailment of junior water
rights during water-short
years.

By law, all existing water
rights, senior and junior, are
protected from impairment
by any proposed transfer.
One of the impediments to
an active market is the
administrative approval of
the transfer. Some of the
water marketing and water
banking alternatives
propose changes to the
review of transfers. To the

Proposed projects must
meet the same standards
as described for the
Enhanced Conservation
Alternative.

Construction and long-term
impacts and mitigation
measures would be similar
to those described under
Enhanced Conservation.
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Table ES.7 Comparative analysis of State Alternatives by indicator: Yakima River Basin
Water Storage Study Draft PR/EIS (continued)

Element of the
environment

Enhanced
Conservation

Market-Based
Reallocation of Water
Resources

Groundwater
Storage

Water rights
(continued)

Proposed projects must
meet State standards for
review and mitigation
regarding specific issues
listed in RCW 90.03.370
(2)(a) and defined further in
Chapter 173-157 WAC.

extent the law is changed to
facilitate transfers through
markets, there may be
additional impacts to water
rights.

Proposed projects must
meet the same standards
as described for the
Enhanced Conservation
Alternative.

Groundwater Construction impacts are Construction impacts are Limited construction
Construction not anticipated. not anticipated. impacts would be
Long-term Long-term impacts may Long-term impacts and associated with the

o include changes in the mitigation measures would | development of
Mitigation level, gradient, recharge be similar to those groundwater storage
and discharge rates, and described under Enhanced | facilities including infiltration
contaminant introduction. Conservation. basins and treatment
- L facilities; however
Impacts may be mitigated Mitigation measures would construction is not expected
by conducting appropriate be similar to those to extend to the
hy_drogeolo_gical studies described _under Enhanced groundwater table and
prior to project Conservation. dewatering is not
implementation. anticipated.
Long-term impacts and
mitigation measures would
be similar, but possibly
greater than, those
described under Enhanced
Conservation.
Hydropower Construction impacts are Similar to the Enhanced No construction impacts are
Construction not anticipated, _b_epause_ Conservatior_1 AI_ternative, anticipated.
construction activities will no construction impacts are | There would be no long-
Long-term not impact streamflows. anticipated. term impacts to hydropower
Mitigation Conservation may resultin | Long-term impacts would generation.
reduced power generation depend on the location of No mitigation would be
at the BIA plants during the transfers. If water is required.
most years, but may be transferred to the WIP,
improved during drought some increase in
years. hydropower may occur.
No mitigation would be
required.

Sediment Construction could Impacts and mitigation Impacts and mitigation
Construction tempo_rarily incre_ase rates Would_ be similar to those Would_ be similar to those

of sediment erosion. described under the described under Enhanced
Lc?r?g-tt.erm There would be no long- Enhanced Water ' Conservation.
Mitigation Conservation Alternative.

term impacts to channel
morphology.

Mitigation measures would
include the implementation
of BMPs including the
timing of construction, and
measures that limit erosion
and stabilize degraded
conditions.

In the long-term, changed
land uses could cause
increased or decreased
erosion depending on the
new land use.

No mitigation would be
required.
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Table ES.7 Comparative analysis of State Alternatives by indicator: Yakima River Basin
Water Storage Study Draft PR/EIS (continued)

Element of the
environment

Enhanced
Conservation

Market-Based
Reallocation of Water
Resources

Groundwater
Storage

Water quality
Construction
Long-term
Mitigation

There is potential to
increase sediment loading
to surface water bodies
during construction.

Long-term impacts

may include increased
dissolved oxygen, reduced
stream temperatures and
increased pollutant
concentrations in runoff.

Mitigation for construction
impacts would be similar to
the preventive measures
described under Sediment.

Construction impacts would
be similar to those de-
scribed under the Enhanced
Water Conservation Alterna-
tive, but to a lesser degree.

Long-term impacts from
water transfers are not
known. Water quality para-
meters (including tempera-
ture) may improve or de-
grade depending on the type
of land use the water is
transferred to, and the
volume and location of water
transferred.

Mitigation for construction
impacts would be similar to
the preventive measures
described under Sediment.

Construction impacts
would be similar to those
described under Enhanced
Conservation.

Changes in groundwater
quality could occur, but
these changes are not
expected to be significant.

Mitigation for construction
impacts would be similar to
the preventive measures
described under Sediment.

Vegetation and
wildlife

Construction
Long-term
Mitigation

Construction impacts from
irrigation improvements may
alter existing vegetation
structure and the distribution
of habitat potentially disrupt-
ing wildlife. Construction
impacts would also include
noise and activities that
would temporarily displace
wildlife.

Over the long term, reduced
seepage and water rights
transfers may alter the
distribution of vegetation and
wildlife.

Mitigation measures for
construction impacts would
be alleviated by siting and
designing facilities to mini-
mize the need for vegeta-
tion removal. These mea-
sures would also include the
application of construc-tion
BMPs, and the restora-tion
of disturbed areas.

Construction impacts and
mitigation measures would
be similar to those
described under Enhanced
Conservation, except to a
lesser degree.

In the long-term, water
rights transfers may impact
land use ultimately altering
vegetation structure and
wildlife habitat distribution
in some areas.

Mitigation measures for
construction impacts would
be similar to those
described under Enhanced
Conservation.

Construction impacts would
be similar to those
described under Enhanced
Conservation.

Over the long-term,
groundwater levels would
rise, which may affect
vegetation communities and
wildlife habitat in some
areas. This could have
both positive and negative
impacts.

Mitigation measures for
construction impacts would
be similar to those
described under Enhanced
Conservation.

Anadromous fish
Construction
Long-term
Mitigation

There is potential to increase
sediment loading to surface
water bodies during
construction.

Long-term impacts associ-
ated with the potential
increase in streamflow would
be considered beneficial.

Mitigation for construction
impacts would be similar to
the measures described for
Sediment.

Construction and long-term
impacts and mitigation
measures would be similar
to those described under
the Enhanced Water
Conservation Alternative,
except to a lesser degree.

Construction impacts and
mitigation measures would
be similar to those
described under Enhanced
Conservation.

In the long-term,
groundwater storage is
expected to benefit
anadromous fish and other
aquatic organisms by
potentially improving base
flows and providing influxes
of cold water.
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Water Storage Study Draft PR/EIS (continued)

Executive Summary

Yakima River Basin

Element of the
environment

Enhanced
Conservation

Market-Based
Reallocation of Water
Resources

Groundwater
Storage

Resident fish
Construction
Long-term
Mitigation

Construction and long-term
impacts are similar to those
described for anadromous
fish.

Construction and long-term
impacts and mitigation
measures would be similar
to those described under
the Enhanced Water
Conservation Alternative,
except to a lesser degree.

Construction and long-term
impacts and mitigation
measures would be similar
to those described under
the Enhanced Water
Conservation Alternative.

Aquatic
invertebrates

Construction
Long-term
Mitigation

Construction impacts are
anticipated to be minor and
isolated to areas adjacent to
instream disturbances.

Long-term impacts may
include changes to the
community composition of
aquatic invertebrates due to
potential increases in
streamflows, and site
specific alterations created
during the enhancement
irrigation infrastructure.

Project-specific studies
would be required to
determine potential impacts
to aquatic invertebrates.

Construction and long-term
impacts and mitigation
would be similar to those
described under Enhanced
Water Conservation.

Construction and long-term
impacts and mitigation
would be similar to those
described under Enhanced
Water Conservation.

Threatened and

endangered

species
Construction
Long-term
Mitigation

Construction and long-term
impacts would be similar to
those described for
Anadromous Fish and
Vegetation and Wildlife.

Mitigation measures would
be similar to those described
for Anadromous Fish and
Vegetation and Wildlife.

Construction and long-term
impacts and mitigation
measures would be similar
to those described under
the Enhanced Water
Conservation Alternative,
except to a lesser degree.

Construction and long-term
impacts and mitigation
measures would be similar
to those described under
the Enhanced Water
Conservation Alternative.

Recreation
Construction
Long-term
Mitigation

Impacts to recreation from
construction are not
expected.

Conservation may increase
streamflows in some
reaches, but not to the
extent that recreation would
be impacted.

No mitigation would be
required.

Construction and long-term
impacts and mitigation
measures would be similar
to those described under
the Enhanced Water
Conservation Alternative,
except to a lesser degree.

Construction and long-term
impacts and mitigation
measures would be similar
to those described under
the Enhanced Water
Conservation Alternative.

Land use and
shorelines

Construction
Long-term
Mitigation

Impacts to land use from
construction are not
expected.

Improvements to irrigation
efficiency could reduce the
potential conversion of
agricultural lands to other
uses.

No mitigation would be
required.

Construction impacts would
be similar to those
described under the
Enhanced Water
Conservation Alternative,
except to a lesser degree.

Transfers of water rights
may result in changes in
land use intensity. Whether
development intensity
increases or decreases is
dependent on currently
unspecified transfers.

Construction impacts would
be similar to those
described under the
Enhanced Water
Conservation Alternative.

Acquisition and/or special
management of lands in the
vicinity of the infiltration or
injection areas may be
required.

Property would be

purchased from willing
sellers or acquired
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Table ES.7 Comparative analysis of State Alternatives by indicator: Yakima River Basin
Water Storage Study Draft PR/EIS (continued)

Element of the
environment

Enhanced
Conservation

Market-Based
Reallocation of Water
Resources

Groundwater
Storage

Land use and
shorelines
(continued)

Impacts to land use would
be mitigated by compliance
with existing land use and
zoning regulations.

according to applicable
State and Federal
regulations.

Socioeconomics
Construction
Long-term
Mitigation

The scope and design of
specific projects would
determine their short-term
costs and benefits on
socioeconomic factors.

In the long term, this
alternative is intended to
yield net economic gains
sooner rather than later, by
lowering legal, financial,
and/or institutional barriers
that otherwise would
impede the extent and
speed of conservation
efforts in the basin.

Mitigation, if any, would be
determined by future
socioeconomic conditions.
Measures may include, but
would not be limited to
compensation and /or
replacement of lost goods
and services.

Construction impacts and
mitigation measures would
be similar to those
described under the
Enhanced Water
Conservation Alternative.

In the long-term, transfers
of water would likely
increase the economic well-
being of those who
participate in them because
a transaction would occur
only if both the buyer and
the seller expected it to be
beneficial.

Construction impacts and
mitigation measures would
be similar to those
described under the
Enhanced Water
Conservation Alternative.

In the long-term, increases
in groundwater levels could
alter the production of
goods and services near
wetland, floodplain, and
riparian areas.

Public services

Construction along

Construction impacts and

Construction impacts and

and utilities roadways could cause mitigation measures would mitigation measures would
Construction temporary disruption of be similar to those described | be similar to those
Long-term utilities and increased under the Enhanced Water described under the

o response time for police Conservation Alternative. Enhanced Water
Mitigation and fire emergencies. In the long-term, this Conservation Alternative.

Over the long-term, alternative would incur costs | In the long-term,
conservation programs for implementation and groundwater storage
would reduce overall administration; however, would require additional
expenditures on public water rights transfers have costs for treatment and
services and utilities. potential to improve the operation.

reliability of irrigation

supplies.

Transportation Construction impacts could Construction and long-term Construction and long-
Construction include temporary dis- impacts and mitigation term impacts and
Long-term ruption of trcftfflc dep_endlng measures woqld be similar mitigation measures would

N on project site locations. to those described under the | be similar to those
Mitigation No long-term impacts are Enhanced Water _ described under the
anticipated. Conservation Alternative, Enhanced.Water _
L . except to a lesser degree. Conservation Alternative.
Mitigation would include
maintaining access to
properties, installing
signage, and providing
information to the public.

Air quality Construction impacts would | Construction impacts and Construction impacts and
Construction include increases in fugitive | mitigation measures would mitigation measures would
Long-term dust from disturbed soils be similar to those described | be similar to those described

o and increased emissions. under the Enhanced Water under the Enhanced Water
Mitigation Conservation Alternative. Conservation Alternative.
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Table ES.7 Comparative analysis of State Alternatives by indicator: Yakima River Basin
Water Storage Study Draft PR/EIS (continued)

Element of the
environment

Enhanced
Conservation

Market-Based Reallocation
of Water Resources

Groundwater
Storage

Air quality
(continued)

No long-term impacts are
anticipated.

Long-term impacts would not
affect air quality unless
water transfers create fallow
field conditions increasing
the potential for fugitive dust.

Long-term impacts would
not affect air quality unless
infiltration basins go dry,
increasing the potential for
fugitive dust.

Noise Noise sources would Construction and long-term Construction impacts and
Construction temporarily increase during impacts and mitigation mitigation measures would
Long-term construction activities. measures Wou_ld be similar be sm_”ular to those
Mitigation No long-term impacts are tEotr?ose described under the | described under the

anticipated. n anced_Water ) Enhanced Wat_er Conser-

L Conservation Alternative. vation Alternative.

No mitigation measures are

required. Pumps used at storage
facilities would generate
noise during operations,
but the noise would be
minimal and likely
undetectable offsite.

Visual Construction equipment Construction impacts and Construction impacts and
Construction and activities would mitigation measures would mitigation measures would
Long-term temporarily alter, but not be similar to those described | be similar to those
Mitigation obstruct, views. under the I_Enhanced Water described under the

Conservation projects Conservation Alternative. Enhanced_Water _
would alter to the long-term | Long-term impacts to visual | Conservation Alternative.
views of the landscape, but resources from land type Long-term impacts to
impacts are anticipated to conversion would depend on | visual resources from the
be limited. the type and amount development of infiltration
No mitigation measures are converted land. and well facilities would
required. depend on location and
size of the facilities.

Cultural Any construction that Construction and long-term Construction impacts and
Construction involves ground disturbing impacts and mitigation mitigation measures would
Long-term activities has the potential measures would be similar be similar to those
Mitigation to impact cultural resources. | to those described under the | described under the

In the long-term, human
activity patterns may be
altered by conservation
projects resulting in relic
collecting and site
disturbance.

Ecology would initiate
additional cultural resource
surveys when specific
projects are identified.

Enhanced Water
Conservation Alternative.

Enhanced Water
Conservation Alternative.

Increasing groundwater
levels may affect the pre-
servation of buried organic
materials or the soil
chemistry of buried cultural
resources. Groundwater
storage is not likely to
otherwise adversely affect
cultural resources during
construction or over the
long-term.

Public health and
safety

Construction
Long-term
Mitigation

Construction activities are
not anticipated to
significantly impact public
health and safety.

No significant long-term
impacts are anticipated.

Construction and long-term
impacts and mitigation
measures would be similar
to those described under the
Enhanced Water
Conservation Alternative.

Construction and long-
term impacts and mitiga-
tion measures would be
similar to those described
under the Enhanced Water
Conservation Alternative.
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Table ES.8 Comparative display of the NED and RED accounts for the Draft PR/EIS

No Action
Alternative’

Black Rock
Alternative

Wymer Dam and
Reservoir
Alternative

Wymer Dam
Plus Yakima
River Pump
Exchange
Alternative

NED account

Beneficial effects — Present value of 100-year annual benefit stream in excess of No Action Alternative

($ million)
Agriculture Not applicable 84.6 26.5 26.5
Municipal and industrial Not applicable 286.8 285.2 286.1
Hydropower Not applicable 62.5 0 0
Recreation Not applicable 602.4 102.7 111.1
Fisheries Not applicable 8.7 0.5 5.1
Total benefits Not applicable 1,045.1 414.8 428.7

Adverse effects — OM&R and power costs reflect present value of 100-year annual cost stream ($ million)

Construction costs Not applicable 4,419.9 1,053.0 4,023.0
Interest during Not applicable 1,095.9 304.1 1,130.6
construction
OM&R costs (present Not applicable 206.8 22.0 370.1
value)
Power costs (present Not applicable 1,016.9 38.6 403.1
value)
Total costs Not applicable 6,739.5 1,417.7 5,926.8
Net benefits (total Not applicable (5,694.4) (1,002.9) (5,498.1)
benefits — total costs)
Benefit-cost ratio (total Not applicable 0.16 0.29 0.07
benefits + total costs)
RED account
Construction period impacts
Construction: Estimates reflect impacts summed over the entire 10-year construction period.
Output/sales ($ million) Not applicable $2,100 $613 $1,732
Income ($ million) Not applicable $710 $216 $589
Employment (jobs) Not applicable 18,667 5,677 15,539

Annual benefit period impacts

Irrigated agriculture: Agricultural impacts only occur in years when the proration percentage falls below 70%.
As a result, impacts occur periodically and not every year. Agricultural impacts occurred in 5 of the 25 years of
the hydrologic record (i.e., 1987, 1993, 1994, 2001, and 2005).

Output/sales ($ million)

1987 Not applicable $53.9 $16.8 $3.4
1993 Not applicable $66.4 $45.7 $38.0
1994 Not applicable $234.1 $14.5 $12.1
2001 Not applicable $126.9 $81.3 $70.8
2005 Not applicable $121.2 $22.8 $19.9
Labor income ($ million)
1987 Not applicable $18.4 $5.7 $1.2
1993 Not applicable $22.7 $15.6 $13.2
1994 Not applicable $82.6 $5.3 $4.4
2001 Not applicable $44.2 $28.6 $25.3
2005 Not applicable $42.2 $8.0 $7.2
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Table ES.8 Comparative display of the NED and RED accounts for the Draft PR/EIS

(continued)

Wymer Dam and

Wymer Dam Plus
Yakima River

No Action Black Rock Reservoir Pump Exchange
Alternative Alternative Alternative Alternative
Employment
1987 Not applicable 580 179 37
1993 Not applicable 716 493 407
1994 Not applicable 2,608 169 140
2001 Not applicable 1,394 902 786
2005 Not applicable 1,330 254 222
Recreation (Recreation effects were converted to an average annual basis)
Existing sites
Output/sales Not applicable $0.14 $0.05 $0.09
($ millions)
Labor income Not applicable $0.07 $0.02 $0.04
(% million)
Employment Not applicable 2 1 1
Black Rock reservoir
Output/sales ($ million) Not applicable $23.6 Not applicable® Not applicable?
Labor income Not applicable $9.2 Not applicable Not applicable
($ million)
Employment Not applicable 360 Not applicable Not applicable

! All the economic effects were measured as a change from the No Action Alternative; as a result, No
Action Alternative effects were not analyzed.
2 Recreators at Wymer reservoir are assumed to be from the local area; therefore, no regional impacts

were generated.
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CHAPTER 1
PURPOSE AND NEED

1.1 Introduction

The YakimaRiver Basin Water Storage Feasibility Study (Storage Study), as
authorized by the Omnibus A ppropriations Act of 2003 (Omnibus Act), Public
Law (P.L.) 108-7, examines the feasibility and acceptability of storage
augmentation for the benefit of fish, irrigation, and future municipal water supply
for the Y akimaRiver basin.

Storage augmentation, as defined within the Storage Study, includes two
concepts:

e Diverting Columbia River water to a potential Black Rock reservoir for
further water transfer to irrigation entitiesin the Y akima River basin as
exchange supply, thereby reducing irrigation demand on Y akima River
water and improving Y akima Project stored water supplies

e Creating additional water storage for the Y akima River basin to provide
increased management flexibility of the existing water supply.

The Storage Study is generally confined to resources within the Y akima River
basin currently served by Reclamation’s Y akima Project water storage and
distribution features. However, because the feasibility of importing Columbia
River water for delivery to the Y akima Project water usersis a major component
of the Storage Study, the effects of such an action on Columbia River water and
on other resources are also evaluated.

The State of Washington, represented by the Department of Ecology (Ecology),
and the Bureau of Reclamation (Reclamation) are the co-leads in the Storage
Study. Reclamation and Ecology have jointly prepared this Draft Planning
Report/Environmental Impact Statement, Y akima River Basin Water Storage
Feasibility Study (Draft PR/EIS). This document combines a planning report and
an environmental impact statement that complies with both National
Environmental Policy Act (NEPA) and State Environmental Policy Act (SEPA)
requirements. The document follows the Economic and Environmental Principles
and Guidelines for Water and Related Land Resour ces I mplementation Studies
(P& Gs) (U.S. Water Resources Council, 1983), for documenting benefits and
costs of Joint Alternatives.

This Draft PR/EIS presents information developed during the Storage Study,
including analyses of alternatives designed for storage augmentation and
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beneficial use of water for fish, irrigation, and municipal needs aslaid out in the
Omnibus Act. In addition to Reclamation’ s authorization and focus on storage
augmentation, Ecology is required to evaluate a broad range of potential actions
encompassing both structural and nonstructural options both within the Y akima
River basin and at locations outside the basin that may improve water availability
for fish, irrigation, and municipal demands. This Draft PR/EIS provides NEPA
and SEPA coverage of the Joint Alternatives and the broader range of alternatives
that Ecology has considered (State Alternatives).

1.2 Purpose of and Need for Action

The purpose of the Storage Study is to evaluate plans that would create additional
water storage for the Y akima River basin, and assess each plan’s potential to
supply the water needed for fish and the aquatic resources that support them,
basinwide irrigation, and future municipal demands.

The need for the study is based on the finite existing water supply and limited
storage capability of the YakimaRiver basin. Thisfinite supply and limited
storage capability does not meet the water supply demandsin all years and results
in significant adverse impacts to the Y akima River basin’s economy, which is
agriculture-based, and to the basin’ s aquatic resources—specifically those
resources supporting anadromous fish. Reclamation and Ecology seek to identify
means of increasing water supplies available for purposes of improving
anadromous fish habitat and meeting irrigation and future municipal needs.

1.2.1 Study Authority

Benton County and the Y akima Basin Storage Alliance, a grassroots organization
promoting the Black Rock Alternative, went to Congress and the State of
Washington to obtain the authorizations necessary for the Storage Study to be
initiated and funded from Congress.

1211 Federal Authority
Section 214 of the Act of February 20, 2003 (Public Law 108-7), states,

The Secretary of the Interior, acting through the Bureau of
Reclamation, shall conduct a feasibility study of options for additional
water storage in the Yakima River Basin, Washington, with emphasis on
the feasibility of storage of Columbia River water in the potential Black
Rock reservoir and the benefit of additional storage to endangered and
threatened fish, irrigated agriculture, and municipal water supply.

This Draft PR/EIS was prepared to address the technical viability of Yakima
River basin storage alternatives, and the extent that additional stored water
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supply provided by these alternatives would assist in meeting the Storage

Study goals. Storage Study goals include:

e |mprove anadromous fish habitat by restoring the flow regimes of the
Y akima and Naches Rivers to more closely resemble the natural

(unregulated) hydrograph. Through a collaborative process with the

Storage Study Technical Work Group (SSTWG),! Reclamation devel oped

nonbinding flow objectivesto assist in measuring goal achievement

(table 1.1).

e |mprove the water supply for proratable (junior) irrigation entities by
providing a not less than 70-percent irrigation water supply for irrigation
districts during dry years relying on diversions subject to proration. This
70-percent goal equates to 896,000 acre-feet of proratable entitlements.

e Meet future municipal water supply needs by maintaining a full municipal
water supply for existing users and providing additional surface water
supply of 82,000 acre-feet for population growth to the year 2050.

Table 1.1 Monthly flow objectives (cfs) for an average water year for the Easton, Cle Elum River,

Ellensburg, Wapato, and lower Naches River reaches

Spring Summer Winter

Reach Mar Apr May | Jun Jul Aug Sep Oct Nov Dec Jan Feb
Easton 722 1,166 | 1,400 787 450 375 375 375 425 450 450 450
Cle Elum River 511 954 1,500 | 1,301 589 400 400 400 425 425 425 425
Ellensburg 1,982 | 2,424 | 3,700 | 2,586 | 2,000 | 1,000 | 1,000 | 1,000 980 1,016 | 1,257 | 1,459
Wapato 3,109 2794 | 3,500 | 2655 1,300 | 1,300 | 1,300 | 1,300 | 1,758 | 1,854 | 2,163 | 2,460
IF_zc.)wer Naches 1,265 | 1,802 | 2,297 | 2,291 988 550 550 550 500 576 691 720

iver

1212 State Authority
Authority for the State of Washington is contained in the 2003-2005 Capitol

Budget (Section 316 (1)(a) of Substitute Senate Bill 5401 as enacted June 26,
2003, Water Supply Facilities Program (04-4-006):

The appropriationsin this section are subject to the following
conditions and limitations:

(2)(a) $1,000,000 of the state building construction account
appropriation and $3,000,000 of the state and local improvements

1 A biologist work group formed to assist on technical matters related to the Y akima River
basin aquatic habitat aspects.
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revolving account appropriation are provided solely for expenditure
under a contract between the department of ecology and the United
States bureau of reclamation for the development of plans, engineering,
and financing reports and other preconstruction activities associated
with the development of water storage projectsin the Yakima river
basin, consistent with the Yakima river basin water enhancement
project, P.L. 103-434. The initial water storage feasibility study shall be
for the Black Rock reservoir project. The department shall seek Federal
funds to augment the funding provided by this appropriation.

SEPA (Chapter 43.21C Revised Code of Washington [RCW]) isintended to
ensure that environmental values are considered during decisionmaking by State
and local governments. Because State and local permits, approvals, and funding
would be required to implement a water supply project in the Y akima River basin,
SEPA environmental review isrequired. Under SEPA and SEPA Rules (Chapter
197-11 Washington Administrative Code [WAC]), an EISisintended to provide
an impartial discussion of significant environmental impacts and serve to inform
decisionmakers and the public of reasonable alternatives, including mitigation
measures, that would minimize adverse impacts or enhance environmental quality
(WAC 197-11-400).

Ecology, the SEPA lead agency, is required to identify reasonable alternatives to
be evaluated in an environmental impact statement (WAC 197-11-408).
Reasonable aternatives shall include actions that could feasibly attain or
approximate a proposal’ s objectives but at alower environmental cost or
decreased level of environmental degradation (WAC 197-11-440(5)).

Ecology determined the objectives of the proposal are to provide additional water
supplies for anadromous fish and irrigated agriculture as well as for future
municipa growth. Consequently, for the purposes of SEPA, the alternatives were
not limited to storage options or storage facilities located within the Y akima River
basin. During the scoping process conducted for the Storage Study, a number of
potential nonstorage alternatives were identified in public comments. Ecology
has determined that a number of those potential alternatives should be analyzed to
fulfill its responsibilities under SEPA.

Under SEPA, one alternative may be used as a benchmark for comparing
aternatives (WAC 197-11-440(5)). Ecology isusing Reclamation’s study goals
described above as a benchmark for evaluating the effectiveness of the State
Alternatives.
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1.2.2 Physical Constraints on the Water Supply

1.2.21 Instream Flows/Habitat

Management of the current water supply in the Y akima River basin affects
anadromous and resident salmonids in the following ways:

In most years, spring flowsin the middle and lower Y akima River are not
sufficient to optimize smolt outmigrant survival. Theinadequacy in flow is
expressed in a decrease in the magnitude and frequency of peak flow events.

In most years, summer flows in the Wapato reach and immediately downstream
from Prosser Diversion Dam (river mile [RM] 48) to the Chandler Powerplant
(RM 36) are less than ideal for salmonid habitat and for proper riparian function
(e.g., cottonwood regeneration).

Unnaturally high summer flows persist in the upper Y akima and Cle Elum Rivers
that impact juvenile salmonid rearing habitat.

The annual |ate summer “flip-flop”? operation disrupts salmonid habitat spatially

and has impacts to the aquatic insect populations.

Winter flowsin upper Y akimaand Cle Elum Rivers are low and controlled for
water storage that potentially impacts winter survival of over-wintering juvenile
salmonids.

1.2.2.2 Dry Year Irrigation

The Y akima Project’ s surface water supply comes from the Y akima River and its
tributaries, irrigation return flows, and releases of stored water from the five
major reservoirsin the basin.® Only 30 percent of the average annual runoff can
be stored in the storage system. The Y akima Project depends heavily on the
timing of spring and summer runoff from snowmelt and rainfall. The spring and
early summer runoff flows supply most river basin demands through Junein an
average year. The maority of spring and summer runoff isfrom snowmelt; asa
result, the snowpack is often considered a “sixth reservoir.” In most years, the
five major reservoirs are operated to maximize storage in June, which typically
coincides with the end of the major runoff. The reservoirs have a combined
storage capacity of about 1.07 million acre-feet (maf).

Demand for water from the Y akima River cannot always be met in years with
below-average runoff. Currently, Reclamation storage contracts total 1.74 maf,

2 A detailed history and description of the flip-flop river operation, instituted in the early
1980s, can be found in the Interim Comprehensive Basin Operating Plan (Reclamation, 20023).

% The five major reservoirs (and their acre-foot active capacities) are: Keechelus (157,800);
Kachess (239,000); Cle Elum (436,900), Bumping Lake (33,700), and Rimrock/Tieton Dam
(198,000).
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but the average yearly runoff passing through the storage reservoir system isonly
1.71 maf. Though all of the entitlement holders do not call on their full
entitlement volume every year, the existing surface water supply does not
presently meet all water needsin dry years. A dry year resultsin prorationing
during the irrigation season. Prorationing refersto the processin the Y akima
River basin (discussed below) of equally reducing the amount of water delivered
tojunior, i.e., “proratable” water right holdersin water-deficient years. In
addition, reduced summer and early fall streamflows inhibit migrating, spawning,
and rearing conditions for anadromous fish.

1.2.2.3 Municipal and Domestic Water Supply

Currently, only the cities of Cle Elum and Y akima obtain their municipal and
domestic water from the surface waters of the Y akima River basin. Groundwater
supplies the remainder of the municipal and domestic needs (83 percent) and is
the preferred source by the cities for meeting future needs.

In the Water shed Management Plan (2003), the Y akima River Basin Watershed
Planning Unit and the Tri-County Water Resources Agency noted the importance
of the relationship between surface water and groundwater in managing water
resources in the YakimaRiver basin. They indicated pumping groundwater from
some aquifers at some locations may reduce flows in surface waters, affecting fish
and other aquatic resources, or may impair senior water rights. (Thisrelationship
isreferred to as “connectivity.”) In other cases, pumping groundwater may have
little effect on surface waters, or may have effects that are delayed in time or
occur at distances far from the well.

Because groundwater is the preferred source for municipal and domestic water
supply, and the extent of connectivity of surface and groundwater is unknown at
thistime, in its analysis, the Water shed Management Plan took a conservative
approach by assuming that surface water withdrawals would meet the future
municipal and domestic water supply needs. The U.S. Geologica Survey (USGS)
is currently investigating the groundwater aquifersin the Y akima River basin to
clarify the surface water and groundwater relationship. The study is currently in
process.

1.2.3  Statutory Constraints on the Water Supply

Reclamation operates the Y akima Project to achieve specific purposes:. irrigation
water supply, flood control, power generation, and instream flows for fish,
wildlife, and recreation. Irrigation operations and flood control management have
been historical priorities for reservoir operations. The Y akima Project’s
authorization and water rights, issued under Washington State water law, and the
1945 Consent Decree (discussed later in this section) are statutory constraints for
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water resources. Reclamation must operate the Y akima River divisions and
storage facilitiesin amanner that avoids injury to water users within this
framework.

Project operators use a number of control points to monitor the river system. The
primary control point for operation of the upper Y akima Project isthe Yakima
River near the Parker stream gage. Legisation in 1994 provided that an
additional purpose of the Y akima Project shall be for fish, wildlife, and
recreation, but that this additional purpose “shall not impair the operation of the
Y akima Project to provide water for irrigation purposes nor impact existing
contracts.” Since April 1995, the Y akima Project has been operated as required
by the 1994 |egidation to maintain target streamflows downstream from
Sunnyside Diversion Dam, as measured at the Y akima River near the Parker
stream gage. These flows, based on the estimated water available, range from
300 to 600 cubic feet per second (cfs) between April 1 and October 31.

Reclamation’s Yakima River Basin Water Enhancement Project, Washington,
Final Programmatic Environmental Impact Statement (Reclamation, 1999)
presents a more complete description of statutory constraints for managing water
resources in the Y akima Project.

1.3 Background — Yakima Storage Study

In 2004, as part of the Storage Study, Reclamation requested that the Washington
Department of Fish and Wildlife (WDFW) identify fish and wildlife issues that
the Storage Study should address. WDFW prepared alist of 45 issues.

Reclamation then asked area fish and wildlife experts to form a Biology Technical
Work Group (Biology TWG), consisting of technical representatives from
National Oceanic and Atmospheric Administration (NOAA) Fisheries, U.S. Fish
and Wildlife Service (Service), WDFW, Ecology, the Y akama Nation, Y akima
Basin Joint Board, Y akima Subbasin Fish and Wildlife Planning Board, and
Reclamation’s Upper Columbia Area Office (UCAO) and Technical Service
Center. The Biology TWG refined the 45-item list down to 16 significant issues
to serve as the foundation for fish and wildlife analyses and an environmental
impact statement. A fish or wildlife issue was considered significant if the
resource response was anticipated to be: (1) measurable (i.e., either a positive or
negative change from existing conditions) and (2) linked to more or less water in
the Columbia or Y akimaRiver systems resulting from implementation of an
aternative of the Storage Study. The Defining Fish and Wildlife Resource Issues
for the Yakima River Basin Water Storage Feasibility Study (Biology Technical
Work Group, 2004) describes the above Storage Study activities in more detail.

In response to input received during stakeholder meetings and the Storage Study
scoping meetings, Reclamation and Ecology formed a* Roundtable” group to
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participate in key aspects of the Storage Study. The Roundtable included
representation from key interest groups/constituencies with a stake in the Storage
Study and its outcome. It was intended to operate primarily at a policy/
management level, with support from technical specialists on an as-needed basis.
While the Roundtable was not a formal advisory group or decisionmaking body,
Reclamation and Ecology believed that it could play an important role in ensuring
the compl eteness, effectiveness, efficiency, and acceptability of the Storage Study
as the detailed phase of analysis and decisionmaking got underway. Chapter 6
provides more information on the meetings.

Reclamation initiated the Storage Study in May 2003. Funding has been provided
to Reclamation for Storage Study activities under a Memorandum of Agreement
for Cost Sharing entered into with the Washington State Department of Ecology
on November 14, 2003, and by congressional appropriations. Initial Storage
Study efforts were directed at the Black Rock Alternative to develop data
comparable to the level of information existing for other potential aternatives
(e.g., Bumping Lake Enlargement, Wymer Dam and Reservoir, and K eechelus-to-
Kachess Pipeline).

In February 2005, Reclamation released the Summary Report, Appraisal
Assessment of the Black Rock Alter native (Black Rock Summary Report)
(Reclamation, 2004€). The Black Rock Summary Report includes the information
from six technical reports addressing water supply, geology, groundwater, and
designs and cost estimates. Reclamation based its analysis on a reconnai ssance
study commissioned by Benton County and partially funded by the Washington
Department of Agriculture: the Yakima Storage Enhancement Initiative—Black
Rock Reservoir Sudy (Benton County Sustainable Development, 2002). Benton
County hired Washington Infrastructure Services to study the potential for
diverting water from the Columbia River and delivering it to Y akima River basin
irrigators who would be willing to exchange it for their present (entire or partial)
diversions from the YakimaRiver. Asaresult of analyses prepared for the Black
Rock Summary Report, a water reservation was requested from the State of
Washington for the Black Rock Alternative. This request informed the State that
Reclamation was working on a project that would require water from the
Columbia River and, if the project proved feasible, was authorized for
construction, and required a water right, would preserve the date of December 29,
2004, for the water right.

In addition to the Black Rock Summary Report, Reclamation prepared areport on
Y akima River basin water storage alternatives, the Yakima River Basin Storage
Alternatives Appraisal Assessment (Yakima Appraisal Assessment) (Reclamation,
2006b). This report displayed the extent a Bumping Lake Enlargement, a Wymer
Dam and Reservoir, and a Keechelus-to-K achess Pipeline Alternative would
satisfy the goals of the Storage Study. The alternatives were investigated, and
only the Wymer Dam and Reservoir Alternative was selected to be carried
forward to the feasibility phase of the Storage Study.
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Since the issuance of the Yakima Appraisal Assessment, Reclamation has been
gathering and analyzing data and information to determine the effects and benefits
of Storage Study aternatives. The benefits may come from protecting threatened
and endangered steelhead, enhancing other fishery conditions, providing more
recreation opportunities, power production, mitigating the impacts of droughts on
Y akimaRiver basin agriculture, and providing afirm future municipal water
supply. Analysis of effectsincluded an investigation of seepage toward the
Hanford Nuclear Reservation (Hanford Site). See Modeling Groundwater
Hydrologic Impacts of the Potential Black Rock Reservoir (Reclamation, 2007d).

The Sorage Study Team Technical Information and Hydrologic Analysis for Plan
Formulation (Reclamation, 2006¢) displayed the alternatives that would be
carried forward into the PR/EIS phase of analysis. These alternatives were the
Black Rock Alternative, the Wymer Dam and Reservoir Alternative, and another
alternative, the Wymer Dam Plus Y akima River Pump Exchange Alternative.
The last dternative was developed at the request of State and local entitiesto
determine the effectiveness of pumping water from the mouth of the Y akima
River rather than divert at the current locations for the Roza and Sunnyside
Irrigation Divisions. The plan formulation document also displayed a preliminary
benefit-cost analysis. The analysis did not portray a positive benefit-cost ratio,
but there were other positive parameters of the alternatives, so they were carried
forward into the PR/EIS phase of analysis.

1.4 Related Permits, Actions, and Laws

To implement any alternative, Reclamation would need to apply for and receive
various permits, take certain actions, and conform to various laws, regulations,
and Executive orders. The following maor permits, actions, and laws may apply
to each alternative:

e National Environmental Policy Act

e Endangered Species Act

e Secretary’s Native American Trust Responsibilities

e National Historic Preservation Act

e Executive Order 11988: Floodplain Management

e Executive Order 11990: Protection of Wetlands

e Executive Order 12898: Environmental Justice

e Executive Order 13007: Indian Sacred Sites

e Section 401 Permit, Clean Water Act

e Section 402 Permit, Clean Water Act
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e Section 404 Permit, Clean Water Act

e State Environmental Policy Act

e Washington Department of Natural Resources Permit
e Additional Points of Diversion Authorization

e State Trust Water Rights Program Participation

e Water use permit/certificate of water right

e Reservoir permit/aquifer storage and recovery

e Dam safety permit

e National Pollutant Discharge Elimination System permit(s)
e Section 401 water quality certification

e Shoreline conditional use permit or variance

e Water system plan approval

e Hydraulic project approval

e Critical areas permit or approval

e Floodplain development permit

e Shoreline substantial development permit, conditional use permit, or
variance

1.5 Public Involvement

Formulating water storage alternatives that are responsive to the needs and desires
of the American public requires planning expertise and direct public participation.
Several agencies, entities, organizations, and groups participated in the Storage
Study. The degree of participation ranged from providing viewpoints and general
observations to direct contributions in plan formulation. Chapter 6 summarizes
public outreach efforts and public input.

1.6 Yakima River Basin Background and History

1.6.1 Location and Setting

The YakimaRiver basin islocated in south-central Washington, bounded on the
west by the Cascade Range, on the north by the Wenatchee Mountains, on the east
by the Columbia River drainage, on the south by the Horse Heaven Hills. The

Y akima River originates in the Cascade Mountains near Snoqual mie Pass and
flows southeasterly for about 215 miles to its confluence with the Columbia River
near Richland, Washington. The Y akima River basin encompasses about
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6,155 square miles, and includes portions of Kittitas, Y akima, Benton, and
Klickitat Counties. (See the frontispiece map.)

The basin varies considerably from the higher mountain altitudes (elevation
8,184 feet in the Cascades) to the semiarid lower Yakima Valley (elevation

340 feet at the Y akima River confluence with the Columbia River). The western
and northern mountains annually receive about 140 inches of precipitation. The
lower valley often receives less than 10 inches of precipitation per year. The
higher elevation areas in the northern and western areas are mostly forested and
used for timber harvest, cattle grazing, fish and wildlife habitat, and recreation.
About one-fourth of this areais designated as wilderness. The middle elevations
are primarily used for dry-land and irrigated agriculture, cattle grazing, wildlife,
and military training. The lower elevations in the eastern and southern portions of
the basin, including the study area, are primarily used for irrigated agriculture.
Agriculture is the main economy of the basin.

The YakimaRiver and its tributaries are the primary sources for surface water in
the basin. Major tributaries include the Kachess, Cle Elum, Teanaway, and
Naches Rivers. The Naches River, which joinsthe YakimaRiver at the city of

Y akima, has severdl tributaries, including the American, Bumping, and Tieton
Rivers. TheYakimaRiver and its tributaries historically provided spawning and
rearing habitat for anadromous fish. Natural streamflow conditions prevail only
in the upper uncontrolled reaches of the Y akima River system because of storage
development and use of water for irrigation.

Portions of some of the potential alternatives would be constructed on, or may
affect, properties outside the current footprint of the Y akima Project. One of
these propertiesisthe Yakima Training Center (Y TC) owned and managed by the
U.S. Department of the Army primarily as atank, artillery, and infantry gunnery
range. YTC islocated northeast of the city of Y akimaand is bounded on the west
(approximately) by Interstate 82, on the north by Interstate 90, on the east by the
Columbia River, and on the south by private lands north of State Route- (SR) 24.
Y TC encompasses more than 500 sgquare miles (about 323,000 acres) of arid
lands.

Y TC supports one of the largest contiguous blocks of shrub-steppe vegetation
remaining in Washington and one of three remaining greater sage-grouse
populations in the State.

Other areas that could be affected by potential alternatives include certain sections
of the Columbia River and adjacent lands. These sections include the Priest
Rapids Dam and Lake, the river immediately downstream known as the Hanford
reach of the Columbia River, and portions of the Hanford Site. The areais
located in the center of Washington where the Columbia River forms partial
boundaries for Franklin, Grant, Benton, Y akima, and Kittitas Counties. Thisarea
is east of the Cascade Mountain Range in agenerally semiarid region, along the
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western edge of avast basalt plateau that dominates the landscape of central
Washington. Historic glaciation carved numerous canyons—known as coul ees—
inthearea. Many of the couleesare dry. In Grant County, the heaviest
precipitation usually falls between November and March and the driest period
occurs from July through September. Native vegetation is sparse and restricted to
low-lying shrubs and grasses known as shrub-steppe. The average maximum
temperature (87 degrees Fahrenheit [°F]) occurs during July, and the coldest
temperatures (average maximum of 33° to 35 %) occur in December and January.

Priest Rapids Dam is owned and operated by Grant County Public Utility District
(PUD), which aso owns and operates Wanapum Dam. Priest RapidsDamisa
hydroelectric facility located on the Columbia River at RM 397. Thedam is
located about 24 miles south of Vantage, Washington, and about 47 miles
northeast of Richland, Washington, between Y TC and the Hanford Site. The dam
was completed in 1961. Priest Rapids Lake extends upstream 18 miles to the
Wanapum Dam.

The Hanford Site was established in 1943 during World War 11 as part of the
Manhattan Project to provide the plutonium needed for nuclear weapons.
Historically, the Hanford Site included some lands in Grant and Franklin Counties
on the east side of the Columbia River, with the mgjority of the 586-square-mile
site in Benton County, in south-central Washington. Portions of the original
Hanford Site have been put to other uses over the years as the need for new
nuclear weapons diminishes. For example, the Fitzner/Eberhardt Arid Lands
Ecology Reserve was established in 1967. The unit occupies about 120 square
miles (77,000 acres) southwest of the Columbia River and SR-240, between
SRs-24 and 225. The unit contains Rattlesnake Mountain and portions of the
Rattlesnake Hills. In 1971, the unit was designated a Research Natural Area, and
in 1975 became part of the Department of Energy’s National Environmental
Research Parks system. The Saddle Mountain Unit (about 50 square miles or
32,000 acres) of the Saddle Mountain National Wildlife Refuge (NWR)—Iocated
in the northwest corner of the original Hanford Site in Grant County—came under
management of the U.S. Fish and Wildlife Servicein 1971. The Wahluke Unit
(about 89 sgquare miles or 57,000 acres) is located adjacent to and northeast of the
Saddle Mountain Unit. This unit was managed by the Washington Department of
Fish and Wildlife from 1971 to 1999, and then became part of the Saddle
Mountain NWR. The Arid Lands Ecology Reserve, Saddle Mountain Unit and
Wahluke Unit, plus the McGee Ranch-Riverlands Unit (about 14 square miles or
9,100 acres), the Hanford reach and other smaller land parcels became part of the
305-sguare-mile (195,000 acres) Hanford Reach National Monument in 2000.
Portions of the remaining historic core area of the Hanford Site are undergoing
cleanup under the U.S. Environmental Protection Agency’s (EPA) Superfund
program.

The Hanford reach of the Columbia River includes the river and shoreline lands
from Priest Rapids Dam downstream 51 milesto near Richland, Washington. The
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reach is free-flowing and supports a diverse mix of backwaters, islands, and other
features used by area fish and wildlife. For example, the reach supports the
largest spawning population (an estimated 80-90 percent) of fall Chinook salmon
using the mainstem Columbia River. In addition, two federally threatened or
endangered salmonid populations—Upper Columbia River steelhead and Upper
Columbia River spring Chinook—migrate through the reach. Other important
fish species and/or salmon runs using the reach include coho, sockeye, summer
Chinook, and white sturgeon. The Hanford reach qualified for, and was proposed
for, protection under Wild and Scenic River legislation in the mid-1990s,
however, no action occurred until the reach became part of the Hanford Reach
National Monument by Executive order in 2000.

1.6.2 Yakima Project Description

The Y akima Project is composed of seven divisions. six irrigation divisions
(Kittitas, Roza, Tieton, Wapato, Sunnyside, and Kennewick), and a storage
division. The six irrigation divisions provide water to about 465,400 irrigated
acres of the Y akima Project and represent about 70 percent of the total diversions
of major entities in the Y akima River basin. The remaining 30 percent are made
up of other irrigation entities which are mainly senior water right holders. The
Storage Division is comprised of the five major reservoirs with atotal capacity of
about 1,065,400 acre-feet. A sixth reservoir, Clear Lake, has a capacity of

5,300 acre-feet and is used primarily for recreational purposes.

The five major reservoirs—Bumping, Kachess, Keechelus, Rimrock (Tieton
Dam), and Cle Elum Lakes—store and rel ease water to meet irrigation demands,
flood control needs, and instream flow requirements. Other project features
include 5 diversion dams, 420 miles of canals, 1,697 miles of laterals, 30 pumping
plants, 144 miles of drains, 2 federally owned powerplants, plus fish passage and
protection facilities constructed throughout the project (Reclamation, 2002a). In
addition to providing water for irrigation, the Y akima Project also provides
hydroel ectric power generation, flood control, fish and wildlife benefits, and
recreation.

The Kittitas, Roza, Tieton, and Kennewick Divisions each contain asingle
irrigation district that is responsible for the operation and maintenance of the
facilitieswithin itsdivision. The Wapato Division is located within the exterior
boundary of the Y akama Nation Reservation and is operated by the Bureau of
Indian Affairs (BIA) in consultation with the Y akama Nation and the Wapato
Irrigation District. The Sunnyside Division contains four irrigation districtsin
addition to two ditch companies and three cities. The Sunnyside Division Board
of Control has responsibility for operating and maintaining the joint facilities of
the Sunnyside Division (primarily the Sunnyside Main Canal), with Sunnyside
Valley Irrigation District operating these facilities on behalf of the Board of
Control.
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Reclamation operates the six dams and reservoirs of the storage division as well
as the Roza Powerplant (part of the Roza Division) and the Chandler Pumping
and Generating Plant (part of the Kennewick Division). The five magjor reservoirs
are operated as a pooled system with no reservoir or storage space designated for
aspecific area, division, or entity. Stored water that isnot used is carried over to

the next year to the benefit of all water users.

Table 1.2 provides information on the six irrigation divisions and the physical
source of the stored water supply.

The following sections provide background information of the Y akima River
basin and an overview of several important studies and activities related to water
management that have transpired or are ongoing within the basin.

Table 1.2 Yakima Project irrigation divisions and stored water source

Location Diversion
Division (subarea) river mile Stored water source Operating entity
Kittitas Upper Yakima Yakima River Keechelus and Kittitas Reclamation
RM 202.5 Kachess Lakes District
Roza Middle Yakima Yakima River Keechelus, Kachess, | Roza Irrigation
RM 127.9 and Cle Elum Lake District
Tieton Naches Naches River Rimrock Lake Yakima-Tieton
RM 14.2 Irrigation District
Wapato Middle Yakima Yakima River All reservoirs BIA and Wapato
RM 106.7 Irrigation District
Sunnyside Middle Yakima Yakima River All reservoirs Sunnyside Division
RM 103.8 Board of Control
Kennewick | Lower Yakima Yakima River Unregulated and Kennewick Irrigation
RM 47.1 return flows District
1.6.3 History of Water Management in the Yakima River Basin

Development of irrigation in the Y akima River basin began as early as the 1850s.
By 1902, there were an estimated 122,000 irrigated acres served by natural flows
in therivers and tributaries. However, even at that time, the natural flow was
inadequate to assure a dependable water supply. A petition dated January 28,
1903, from citizens of Y akima County to the Secretary of the Interior requested
United States involvement in irrigation. Further irrigation development was not
possible unless two things occurred—first, existing water users had to agree to
limit their water use during the low flow periods of late summer and early fall;
and second, water storage was necessary to capture early season runoff for
supplying irrigation water throughout the growing season.
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The limitation on water use was accomplished by “limiting agreements” with
more than 50 appropriators on the Y akima and Naches Rivers.* The development
of storage was made possible by the Washington Legislature in March 4, 1905, by
granting to the United States the right to exercise eminent domain in acquiring
lands, water and property for reservoirs, and other irrigation works. Under this
law, awithdrawal of the unappropriated waters of the Y akima River and its
principal tributaries was filed by the United States on May 10, 1905. These
actions led to the authorization of the Y akima Project on December 12, 1905.

1.6.3.1 Water Appropriation From the Yakima River

May 10, 1905, Withdrawal

Using the provisions of Chapter 90.40 RCW, the Secretary of the Interior
withdrew all the unappropriated waters of the Y akima River and tributaries for
benefit of the proposed Y akima Reclamation Project. The withdrawal was
effective from its May 10, 1905, initiation to its December 31, 1951, expiration.
In that span of 45 years, water rights were established under Washington law for
the developed project facilities.

1945 Consent Decree

Disputes over the use of water from the Y akima River during years of low runoff
resulted in litigation in the Federal court. In 1945, the District Court of Eastern
Washington issued a decree under Civil Action No. 21 called the 1945 Consent
Decree. The 1945 Consent Decreeisalega document pertaining to water
distribution and water rightsin the basin. It established the rules under which
Reclamation should operate the Y akima Project system to meet the water needs of
the irrigation districts that predated the Y akima Project, as well as the rights of
divisions formed in association with the Y akima Project.

The 1945 Consent Decree determined water delivery entitlements for all major
irrigation systemsin the Y akima River basin, except for lower reaches of the

Y akima River near the confluence with the Columbia River. The 1945 Consent
Decree states the quantities of water to which all water users are entitled
(maximum monthly and annual diversion limits) and defines a method of
prioritization to be placed in effect during water-deficient years. The water
entitlements are divided into two classes—nonproratable and proratable.
Nonproratable entitlements are generally held by pre-project water users, and
these entitlements are to be served first from the total water supply available
(TWSA). The 1945 Consent Decree also spelled out the concept of TWSA,
which is defined as, “ That amount of water available in any year from natural
flow of the Y akima River, and its tributaries, from storage in the various
Government reservoirs on the Y akima watershed and from other sources, to

* Not all appropriators signed “limiting agreements” and some appropriators’ water claims
were modified as “ heretofore recognized rights.”
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supply the contract obligations of the United States to the Y akima River and its
tributaries, heretofore recognized by the United States.” The TWSA estimate has
an important role in determining operations of the Y akima Project and is
estimated using forecasted runoff, forecasted return flows, and storage contents.
Additional discussion of the TWSA concept can be found in chapter 4,

section 4.2.

All other Y akima Project water rights are proratable, which means they are of
equal priority. Any shortagesthat may occur are shared equally by the proratable
water users.

The Federal projects within the basin were basically constructed to manage water
supplies to serve the proratable water usersin the basin. The contractors for this
water supply repay the Y akima Project storage construction costs and the annual
operation and maintenance costs allocated to the irrigation purpose. However,
nonproratable entitlements are met first from the TWSA which includes stored
water.

Water Right Adjudication

The 1945 Consent Decree (described above) controlled distribution of Y akima
Project water in the Y akima River basin between 1945 and 1977. In the spring of
1977, with a drought imminent, Reclamation predicted the proratable water users
would receive only 15 percent of their normal water supply. Some proratable
water users brought action in the U.S. District Court for the Eastern District of
Washington to modify the 1945 Consent Decree and make al right holders
proratable. The Y akama Nation sought to intervene and also filed a separate
action in U.S. District Court to have its treaty-reserved water rights determined.
In light of this dilemma, United States District Judge Marshall Neill suggested a
State court general adjudication in order to finally determine water rightsin the

Y akima River basin.

On October 12, 1977, the State of Washington Department of Ecology filed an
adjudication of the Y akima River system in the Superior Court of Y akima County
naming the United States and all persons claiming the right to use the surface
waters of the Y akima River system as defendants. The purpose of this
adjudication was to determine all existing surface water rights within the basin,
and to correlate each right in terms of priority with all other rights. At about the
same time, the Y akama Nation filed an action in U.S. District Court to determine
the priority and water rights of the Y akama Nation under the treaty of 1855. The
Federal case was remanded to the State case, and the filing by the Y akama Nation
did not proceed.

An order of the Superior Court was entered on July 17, 1990, regarding the rights

of the Yakama Nation. This Partial Summary Judgment defined the treaty-
reserved rights of the Y akama Nation and the rights to flow in the mainstem
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Y akima River were unanimously affirmed by the Washington Supreme Court on
appeal. Thetreaty rights were divided into separate rights for fish and agriculture.

The Court determined that various acts of Congress, agencies, and decisions of
various tribunals had defined and limited the treaty irrigation of the Y akama
Nation. Thisright trandated into existing nonproratable irrigation rights with
1855 priority, and proratable irrigation rights with a priority date of 1905.

Thetreaty right for fish had likewise been limited by various acts of Congress and
agency actions, and had been compensated in the proceeding before the Indian
Claims Commission (ICC), Docket No. 147. The flow right was held to be the
“gpecific minimum instream flow necessary to maintain anadromous fish life in
the river, according to the annual prevailing conditions as they occur and
determined by the Y akima Field Office Manager in consultation with the Y akima
River Basin System Operations Advisory Committee, Irrigation Districts and
Company managers and others.” This decision was later extended to include all
tributaries that support fish at the Y akama Nation’ s usual and accustomed fishing
locations. The priority date for the treaty fishing right is“time immemorial.”

The relationship of the 1945 Consent Decree to the State’ s adjudication
proceeding was an issue addressed by the Superior Court in 1993 (Memorandum
Opinion Re: Threshold Issues). The Court held that the 1945 Consent Decree, in
and of itself standing alone, did not establish any water rights. However, it did
“memorialize the appropriations thereto made” (pre-1945). Water right claimants
had the burden of addressing changes in the appropriations after 1945. The Court
further stated, “ Once this case is concluded . . . the final judgment herein would
supersede that (1945) Decree.”

The Superior Court has issued most of the Conditional Final Orders (CFO) which
confirm the surface water rights for the Y akima River basin. The Court is
proceeding to prepare the Final Decree, which may be issued as early as 2008.
The United States has been issued its CFO, including the water rights for the

Y akimaProject. These are the surface water rights upon which the exchange will
be based.

February 17, 1981, Withdrawal

In a February 13, 1981, letter to the Washington Department of Ecology,
referenced Withdrawal of Waters for Yakima River Basin Water Enhancement
Sudy, Reclamation filed notice that it “. . . intends to make examinations and
surveys for the utilization of the unappropriated waters of the Y akima River and
its tributaries for multipurpose use under the Federal Reclamation laws.”

Reclamation certified on January 16, 1982, that the project was feasible and that
investigations would be made in detail. Pursuant to RCW 90.40.030, this
certification of feasibility continued the withdrawal until January 18, 1985.
Reclamation has continuously renewed this withdrawal and it remains active.
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The current withdrawal of Y akima River basin unappropriated surface water isfor
benefit of the Y akima River Basin Water Enhancement Program (Y RBWEP)
program. While the current Y RBWEP Act does not authorize new storage
reservoirs, it does authorize investigations into storage as a way to augment
project supply.® To build additional storage, Reclamation will require Federal
authorization, either through a“Phase 111" YRBWEP Act, or through another
congressional authorization.

1.7 Prior Investigations and Activities in the
Yakima River Basin

Since completion of the Y akima Project’ s last storage facility (Cle Elum Dam and
Lake in 1933), there have been numerous investigations and activities addressing
the need for additional storage to meet water supply deficiencies. The current
water resources infrastructure of the Y akima River basin has not been capable of
consistently meeting aquatic resource demands for fish and wildlife habitat, dry
year irrigation demands, and municipal water supply demands.

This section highlights the more recent prior investigations and activitiesto
develop additional water suppliesin the Y akima River basin, beginning with the
1966 Bumping Lake Enlargement Joint Feasibility Report (Reclamation and
Service, 1966).

1.7.1 Bumping Lake Enlargement

The Bumping Lake Enlargement Joint Feasibility Report was prepared in 1966 by
Reclamation and the U.S. Fish and Wildlife Service. The purpose of this
feasibility study, authorized by the Act of September 7, 1966 (P.L. 89-56) and the
Fish and Wildlife Coordination Act (FWCA), was to address the water-rel ated
problems and needs of the Y akima River basin. A preliminary feasibility report
was completed in March 1968 on construction of a new dam about 1 mile
downstream from the existing Bumping Lake Dam on the Bumping River, a
tributary in the Naches River drainage.® The report was forwarded to the
Secretary of the Interior for consideration. During this process, recreation
development in the recommended plan became a concern as to its compatibility
with the Cougar Mountain (William O. Douglas) Wilderness Area then under
consideration. It was determined that the recommended plan should be
reevaluated and modified.

® Title X11 of the Act of October 31, 1994 (Public Law 103-434), authorized the Basin
Conservation Plan and other measures. This Act is commonly referred to as Phase Il of
YRBWEP.

® The capacity of the enlarged Bumping Lake was about 458,000 acre-feet, including the
existing 33,700 acre-feet of the existing reservoir, which would be inundated.
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Following appropriations for the reevaluation work in 1974, the revised feasibility
report was resubmitted to the Commissioner of Reclamation and the Director,
U.S. Fish and Wildlife Service, in 1976. It was approved by the Secretary of the
Interior in 1979. Reclamation filed the Proposed Bumping Lake Enlargement,
Final Environmental Impact Statement with the Council of Environmental
Quality August 23, 1979 (Reclamation, 1979). Billswereintroduced in
Congressin 1979, 1981, and 1985, to authorize construction of the Bumping
Lake enlargement, but Congress did not take action.

1.7.2 Yakima River Basin Water Enhancement Project

The 1977 drought in the Y akima River basin prompted |egidlative action for
additional water supply. In 1979, the Washington L egislature provided $500,000
for “. .. preparation of feasibility studies related to a comprehensive water supply
project designed to alleviate water shortage in the YakimaRiver basin.” Alsoin
1979, Congress authorized, provided funds for, and directed the Department of
the Interior to “. . . conduct afeasibility study of the Y akima River Basin Water
Enhancement Project in cooperation with the State” (Act of December 28, 1979,
Public Law 96-162).

The Yakima River Basin Water Enhancement Project included study activities
both off and on the Y akama Nation Reservation. Some 35 potential storage sites
off the Y akama Reservation were identified and evaluated. Two sites, Bumping
Lake enlargement and Wymer dam and reservoir, emerged as the preferable
storage sites.” Four alternative plans, including “core measures,” reservoir
storage, and establishment of a*“Trust Fund” for implementation of nonstorage
elements, were developed.® Three areas for potential new on-reservation
irrigation development, including storage, were identified (Satus Creek,
Toppenish-Simcoe Creeks, and Ahtanum Creek), and preliminary plans prepared
for these potential devel opments.

As planning was underway for Y RBWEP, some early implementation actions
were identified. These actions resulted in a cooperative Federal, State, Tribal, and
local undertaking to construct “ state-of-the-art” fish ladders and fish screens at
water diversion points throughout the Y akima River basin. Thisis commonly
referred to as Phase | of the YRBWEP and was initiated in the early 1980s. Fish
ladders and fish screens have been completed at diversions on the Y akima and
Naches Rivers and at tributary diversions.

" The Wymer Dam and Reservoir Alternative is an off-channel site adjacent to the Y akima
River, about 6 miles upstream of Roza Diversion Dam.

8 Bumping L ake enlargement capacities considered were 250,000, 400,000, and 450,000 acre-
feet (including the existing 33,700-acre-foot capacity); Wymer reservoir capacity was about
142,000 acre-feet.
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In 1987 and 1988, considerable effort was made by the Washington congressional
delegation to structure a comprehensive solution to the water needs of the Y akima
River basin in lieu of continuing with the adjudication. The impetus for this effort
was the desire to reach a mutual water right settlement by means of Federal-State
comprehensive legiglation providing for further development of water resource
facilities and stipulating the Y akima River basin’ s surface water rights among the
parties. However, inthefall of 1988, this effort was abandoned with the decision
of some of the off-reservation irrigators to pursue the adjudication process rather
than a stipulated settlement.

Subsequently, in the spring of 1990, there was renewed interest in proceeding
with legislation authorizing nonstorage elements. Asaresult, Title X11 of the Act
of October 31, 1994, Public Law 103-434 (commonly referred to as Phase Il of
the YRBWEP) was enacted. The actionsthat evolved from Title X11 are
discussed below.

1.7.2.1 YakimaRiver Basin Water Conservation Program

The YakimaRiver Basin Water Conservation Program (the centerpiece of the
Title XI1 legislation), is avoluntary program structured to provide economic
incentives with cooperative Federal, State, and local funding to stimulate the
identification and implementation of structural and nonstructural water
conservation measures in the YakimaRiver basin. Improvementsin the
efficiency of water delivery and use will result in improved, reach-specific
streamflows for aquatic resources and improve the reliability of water supplies for
irrigation.

The Basin Conservation Plan, prepared by the Y akima River Basin Conservation
Advisory Group (1998) which was charted under the Federal Advisory
Committee Act and appointed by the Secretary of the Interior, was submitted to
the Secretary of the Interior in 1998, and published and distributed in October
1999. The Basin Conservation Plan sets forth the mechanism for implementing
water conservation measures, including eligibility requirements for Federal- and
State-sponsored grants, standards for the scope and content of water conservation
plans, criteriafor evaluating and prioritizing conservation measures for
implementation, and administrative procedures.

1.7.2.2 YakimaRiver Basin Water Enhancement Project, Washington,
Final Programmatic Environmental I mpact Statement

In January 1999, Reclamation prepared the Yakima River Basin Water

Enhancement Project, Washington, Final Programmatic Environmental Impact

Satement (Reclamation, 1999). A Record of Decision was signed in 1999. As

specific actions authorized by Title X1 are pursued, NEPA compliance will be

developed as appropriate and to a great extent will be “tiered” off thisEIS.
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1.7.2.3 Report on Biologically Based Flows

The System Operation Advisory Committee (SOAC) consists of Y akima River
basin biologists representing Federal, State, Tribal, and irrigation agencies and
entities. SOAC provides information, advice, and assistance to Reclamation on
aguatic-related issues concerning operation of the Y akima Project. Pursuant to
Title XI1, SOAC was directed to assess the target flows included therein “for the
purpose of making a report with recommendations to the Secretary and the
Congress evaluating what is necessary to have biologically based flows.” This
report was provided to the Secretary of the Interior in May 1999.

The purpose of the SOAC report was to review the factors affecting anadromous
fish resources in the Y akima River basin and to recommend processes and
procedures required to determine biologically-based flows for increasing the
abundance of salmon and steelhead. SOA C suggested that river management
should embrace the concept of a normative flow regime and that effects of flow
management could be evaluated with such indicators as anadromous fish early life
stage survival, smolt production, and habitat quality indices.” SOAC provided
nine recommendations as a part of a comprehensive program designed to recover
the aguatic ecosystem and the anadromous salmonid populations which depend
onit.

1.7.2.4 TheReachesProject: Ecological and Geomorphic Studies
Supporting Normative Flows in the Yakima River Basin

One of the items recommended in the SOAC report was to describe the health of
the Y akima River basin aguatic ecosystem through a comprehensive review and
synthesis of available data on Y akima River flow management, water quality,
habitat condition, land use activities, and biological communities. The purpose of
this activity wasto identify areas in the watershed where changes in water
management or Y akima Project operations offer the greatest potential to recover
the aguatic ecosystem. This activity was undertaken by Jack Stanford et al. of the
University of Montana' s Flathead Lake Biological Station in conjunction with
Reclamation and the Y akama Nation. It isreported on in the October 2, 2002,
document, The Reaches Project: Ecological and Geomorphic Sudies Supporting
Normative Flows in the Yakima River Basin, Washington (Stanford et a., 2002).

The report concludes that the distribution and concentration of agae, macro-
invertebrates, and fish on the five major floodplain reaches of the Y akima River
basin system clearly demonstrate the importance of off-channel habitat and
indicates these floodplains have significant potential for restoration. It also
suggests the Y akima River system can be restored to a normative condition and
that the floodplain reaches retain some ecological integrity, but are substantially

® SOAC defined a normative flow regime as one that represents historic flow conditionsto the
greatest extent possible given the cultural, legal, and operational constraints associated with river
basin development.
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degraded and cannot sustain enhanced runs of salmon and steelhead without
restoring more normative flows throughout the mainstem Y akima and Naches
Rivers.

1.7.25 Interim Comprehensive Basin Operating Plan for the
Yakima Project

The Interim Comprehensive Basin Operating Plan for the Yakima Project (I0P)
was completed by Reclamation in 2002. The preparation of the IOP was
mandated by Title X1l to provide a general framework within which the Y akima
Project is operated. The IOP presents a historical context of the Y akima Project
and its current operation. It describes the Y akima Project’s legal and institutional
aspects, articulates the impacts of Y akima Project operation on the natural
resources of the basin, analyzes various operational alternatives, and recommends
strategies and operationa changes that will address the goals of Title XII.

1.7.3 Yakima River Watershed Council

The Y akima River Watershed Council (Watershed Council) was formed in March
1994 as a nonprofit organization. Its membership included more than 800
individual s representing water-based interests in the Y akima River basin. A
primary objective of the Watershed Council wasto develop strategies and a
plan(s) that could be implemented to provide consistent and adequate water to
meet the economic, cultural, and natural environmental needsin the Y akima
River basin.

The first activity of the Watershed Council toward developing a plan was to issue
areport in July 1996, caled the Sate of the Water Resour ces of the Yakima River
Basin. Thiswas an assessment of problems and needs from the perspective of
water supply, water quality, and water management.

Following development of planning goals, the Watershed Council (1997)
prepared the draft plan, A 20/20 Vision for a Viable Future of the Water Resource
of the Yakima River Basin. A review and comment period followed, and the
Water Council issued arevised plan dated June 9, 1998. Thisincluded a critique
of the storage sites considered in the Y RBWEP investigations.

During this same timeframe, the Tri-County Water Resources Agency was
formed (1995), the Washington L egislature enacted the State of Washington
Watershed Management Act (1997), and the Tri-County Water Resources Agency
subsequently received a Washington State planning grant for Y akima River basin
watershed planning. Due to these actions, the Watershed Council terminated its
activitiesin July 1998, and did not finalize the draft report.
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1.7.4 Watershed Assessment and Watershed Management Plan

The Y akima River Basin Watershed Planning Unit was formed in 1998 for the
purpose of devel oping a comprehensive watershed management plan for the
YakimaRiver basin. The Y akimaRiver Basin Watershed Planning Unit
represented local governments, citizens and landowners, irrigation districts,
conservation districts, State agencies, and others. With the assistance of the Tri-
County Water Resources Agency (currently known as the Y akima Basin Water
Resources Agency), a Water shed Assessment, Yakima River Basin (2001) and
Water shed Management Plan, Yakima River Basin (2003) were completed. The
Watershed Management Plan covers the entire Y akima River basin with the
exception of the Y akama Nation Reservation.

The Watershed Management Plan provides a“road map” for maintaining and
improving the Y akima River basin’s economic base, planning responsibility for
expected growth in population, managing water resources for the long-term, and
protecting the basin’ s natural resources and fish runs. Seven goals for a balanced
management of water resources were addressed. The following four goals are
directly related to the management of surface water:

e |mprovethereliability of surface water supply for irrigation use
e Provide for growth in municipal, rural, domestic, and industrial demand

e |mproveinstream flowsfor al uses with emphasis on improving fish
habitat

e Maintain economic prosperity by providing an adequate water supply for
al uses.

Extensive work was done with respect to water resource needs and supplies.
Alternatives for improving water supplies for aquatic resources and future
municipal needs and to meet dry year irrigation deficiencies were identified and
evaluated.

1.75 Yakima Subbasin Plan

The Y akima Subbasin Fish and Wildlife Planning Board (currently renamed the
Y akima Basin Fish and Wildlife Recovery Board [http://www.Y BFWRB.org])
completed a draft Yakima Subbasin Plan in May 2004 as a part of the Northwest
Power Planning and Conservation Council’s (NPPC) processto guide the
selection of projects funded by the Bonneville Power Administration (BPA) for
the protection, restoration, and enhancement of fish and wildlife affected by the
Federal hydropower system. Further clarification of the draft Yakima Subbasin
Plan was requested by NPPC before consideration for adoption into its Fish and
Wildlife Program. The Supplement, dated November 26, 2004, was then
prepared.
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The Supplement identifies the key factors limiting the biological potential of
representative (“focal”) species, the biological objectives to address each limiting
factor, and management strategies to achieve success for each objective. The
Yakima Subbasin Plan and Supplement was adopted by NPPC into its Fish and
Wildlife Program.

1.8 Relationship of Other Water Resource Activities
to this Study

Several Federal and State agencies, the Y akama Nation, local entities, and public
interest organizations are involved in water resource activities within the Y akima
River basin. It isoften informative to view these in the context of regional
planning as represented by ongoing activities within the Columbia River Basin.

These activities are briefly discussed here because of the relevance to the Storage
Study and this Draft PR/EIS. The presentation is not exhaustive, but rather
attempts to highlight activities that have, or likely will, generate information
relevant to this Draft PR/EIS.

1.8.1 Columbia River Basin Water Management Program

The Columbia River Basin Water Management Act was passed by the
Washington Legidaturein 2006. The Act directs Ecology to “. . . aggressively
pursue the development of water supplies to benefit both instream and out-of-
stream uses’ (Ecology, 2007a). The major components of the Columbia River
Basin Water Management Program (CRBWMP) include storage, conservation,
voluntary regional agreements, and other measures intended to meet the above
legidlative mandate. The CRBWMP also includes administrative functions such
as development of a project inventory, awater supply and demand forecast, and a
data management system. Funding and management of a number of major
projects—including the Y akima River Basin Water Storage Feasibility Study—
are components of the CRBWMP.

The CRBWMP directs Ecology to focus efforts to develop water supplies for the
Columbia River Basin to meet the following needs:

e Alternatives to groundwater for agricultural usersin the Odessa Subarea
aquifer

e Sources of water supply for pending water rights applications

e A new uninterruptible supply of water for the holders of interruptible
(junior) water rights on the Columbia River mainstem that are subject to
instream flows or other mitigation conditions to protect streamflows
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e New municipal, domestic, industrial, and irrigation water needs within the
Columbia River Basin.

1.8.1.1 Columbia River Basin Water Management Program, Final
Programmatic Environmental | mpact Statement

The Columbia River Basin Water Management Program, Final Programmatic
Environmental |mpact Satement (CRBWMP EIS) (Ecology, 2007a) was
developed by Ecology under SEPA as part of the Columbia River Basin Water
Management Program development process. The CRBWMP EIS was prepared to
assist in evaluating conceptual approaches to devel oping the CRBWMP and to
describing the potential impacts that could be associated with components of the
CRBWMP. Components evaluated included storage, conservation, voluntary
regional agreements, instream resources, and policy alternatives for implementing
requirements of the Columbia River Basin Water Management Act. The
document also evaluated potential impacts associated with implementation of
three actions. drawdowns of Lake Roosevelt, a supplemental feed route to supply
Potholes Reservoir, and the proposed Columbia-Snake River Irrigators
Association Voluntary Regional Agreement.

Components of the CRBWMP are briefly addressed below, with a more detailed
treatment available in the EIS.

1812 Storage

Potential storage projects that may be approved for study and funding include new
large storage facilities (more than 1 million acre-feet), new small storage facilities
(lessthan 1 million acre-feet), modification of existing storage facilities, and
groundwater storage. Examples of potential storage projectsinclude: Black Rock
reservoir (new large facility), Wymer reservoir (new small facility), reoperation of
Banks Lake (modification of existing facilities), and the City of Kennewick
Groundwater Storage.

1.8.1.3 Conservation

Ecology has devel oped an inventory of more than 500 conservation projects and
is currently developing, screening, and ranking criteriato determine which
projects best meet the goals of the CRBWMP. Potentia projects may address
issues such as incentive payments to reduce water use and full or partial water
banking, improvements to municipal water infrastructure, use of reclaimed water,
improved water delivery efficiency at theirrigation district level and on-farm
conservation, improved industrial infrastructure, and pump exchanges. Ecology
would manage the use of conserved water.
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1.8.1.4 Voluntary Regional Agreements

Under this component, groups would be able to enter voluntary regional
agreements (VRA) with Ecology to exchange a package of water projects for
new water rights. All existing legislation governing new water rights would
remain in place, and VRAS must meet minimum requirements to be approved
by Ecology. A request from the Columbia-Snake River Irrigators Association
isan example of aVRA, and is evaluated in the CRBWMP EIS.

1.8.1.5 Instream Water

Ecology is pursuing afull range of options for augmenting instream resources.
The Columbia River Basin Water Management Act provides that one-third of the
active storage in any new storage facility made possible with the CRBWMP
funding will be available for instream flows. Water for allocation to instream
uses could be provided by a number of projects that Ecology is considering under
the CRBWMP.

1.8.1.6 Inventory and Demand Forecasting

The Columbia River Basin Water Management Act directs Ecology to develop a
water supply inventory and along-term water supply and demand forecast that is
updated every 5 years. Thefirst inventory and long-term water supply and
demand forecast was released in November 2006. The inventory and forecast
include conservation and water storage projects, awater rights inventory, a water
use inventory, along-term water supply forecast, and a long-term demand
forecast.

1.8.2 Priest Rapids Hydroelectric Project Relicensing

Grant County PUD owns and operates Priest Rapids and Wanapum Dams on the
Columbia River as the Priest Rapids Project. The Priest Rapids Project has
operated under a 50-year license that expired in October 2005, and has operated
on an annual license since that date. The Federal Energy Regulatory Commission
(FERC) recently completed a Priest Rapids Hydroelectric Project, Final
Environmental Impact Statement (FERC, 2006) that outlines the requirements for
relicensing. Requirements cover a range of resources, including aquatic resources
such as resident and anadromous fish that inhabit Priest Rapids Lake or the
Hanford reach, or pass through the dam. Many of the requirements deal with the
timing and magnitude of flows designed to protect anadromous fish.

Priest Rapids Dam and L ake, located about 30 miles east of Y akima, would be the
site of awater intake structure under the Black Rock Alternative evaluated in this
Draft PR/EIS. The potential effects of water withdrawal from Priest Rapids Lake
require close coordination with Grant County PUD, FERC, BPA, and other
agencies.
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1.8.3 Yakima Dams Fish Passage

Reclamation is |eading a cooperative investigation with the Y akama Nation, State
and Federal agencies, and others, to study the feasibility of providing fish passage
at the five large storage dams of the Y akima Project. These dams—Bumping
Lake, Kachess, Keechelus, Cle Elum, and Tieton—were never equipped with fish
passage facilities. Four of the five reservoirs were originally natural |akes and
historically supported Native American fisheries for sockeye salmon and other
anadromous and resident fish (Reclamation, 2003a).

Implementation of passage features at the dams is an essential component of any
potential plan to reintroduce sockeye salmon to the watershed. Passage at the
damswould also likely benefit upper basin populations of steelhead, coho salmon,
and Chinook salmon. Isolated populations of bull trout would potentially be
reconnected by passage at the dams. Rainbow trout and other resident species
would also be likely to benefit.

The scope of the fish passage planning study is currently limited to study of
passage features at Cle Elum and Bumping Lake Dams. Successful
implementation of fish passage at Cle Elum and Bumping Lake Dams could
eventually lead to future detailed study of the other three dams (Kachess,
Keechelus, and Tieton). The “Cle Elum and Bumping Lake Dams Fish Passage
Facilities Planning Report” is scheduled for completion in 2008.

1.8.4  Additional Projects

In addition to the projects mentioned above, the following projects are reasonably
certain to occur:

Tank Farm Closure and Waste M anagement Environmental Impact
Statement. The U.S. Department of Energy is preparing anew EIS to evaluate
options for managing and disposing of waste, selecting supplemental treatments,
closing tanks, and closing the Fast Flux Test Facility at the Hanford Site.

Bonneville Power Administration Fish and Wildlife Program Activities. BPA
funds fisheries mitigation projectsin the Columbia River Basin, including the

Y akima River basin, to improve fish habitat. Projectsin the Y akima River basin
could act in concert with actions taken as part of the project to benefit
anadromous fish.

Planned Growth in Yakima, Benton, and Kittitas Counties. Planned growth
will continue in these counties. This growth currently involves expansion into
underdevel oped areas potentially affecting fish and wildlife resources. Similar
growth patterns will continue and could affect resources potentially affected by
actions taken as part of this project. For example, the expanded growth could
generate a need for additional water supplies.
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1.9 How to Read This Document

This Draft PR/EIS is organized into six chapters. Chapter 1 has provided a
general overview of issues beginning with the purpose and need for action,
followed by study authorities, abrief discussion of public involvement, and
ending with relevant background information on the study area, history of water
management within the basin, and prior studies and activities dealing with water
local management issues. Chapter 2 presents a description of the Joint
Alternatives and compares the Joint Alternatives viathe P& Gs (U.S. Water
Resources Council, 1983), while chapter 3 describes the State Alternatives
formulated and evaluated by Ecology. Chapter 2 basically provides the “planning
report” technical data component of the Draft PR/EIS. Chapters 4 and 5 address
the affected environment and environmental consequences to resources and
provide the NEPA/SEPA technical analyses component of the Draft PR/EIS.
Finally, chapter 6 describes consultation and coordination necessary for
developing this Draft PR/EIS.
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JOINT ALTERNATIVES

2.1 Introduction

As discussed in chapter 1, this document combines a planning report and an
environmental impact statement. It complies with both NEPA and

SEPA requirements and has alternatives generated under two separate authorities.
Reclamation’s authorization to conduct a feasibility study of Black Rock reservoir
and other storage options within the Yakima River basin results in a focused
evaluation of potential storage solutions for the basin’s water deficiency
problems. Any alternative selected for implementation would be operated as part
of the Yakima Project. Because Ecology is a partner in this feasibility study, the
alternatives developed under this authorization are referred to as “Joint
Alternatives” and are discussed in this chapter. Because this is a combined
planning report and EIS, this chapter also includes the planning study criteria and
evaluation of those alternatives. The following Joint Alternatives are considered:

e No Action Alternative

e Black Rock Alternative

e Wymer Dam and Reservoir Alternative

e Wymer Dam Plus Yakima River Pump Exchange Alternative

Ecology’s authorization allows evaluation of both storage and nonstorage plans
within the Yakima River basin and elsewhere in the Columbia Basin. These
alternatives that fall outside Reclamation’s Storage Study authority are referred to
as “State Alternatives,” and are described in chapter 3. Chapters 4 and 5 present
discussions of the affected resources and environmental consequences of
implementing each of the proposed Joint and State Alternatives, respectively.

2.2 Alternatives Formulation and Evaluation

The Joint Alternatives addressed in this chapter were developed via processes that
conform to the Economic and Environmental Principles and Guidelines for Water
and Related Land Resource Implementation Studies. These criteria were
addressed in the Summary Report, Appraisal Assessment of the Black Rock
Alternative (Reclamation, 2004e) and the Storage Study Team Technical
Information and Hydrologic Analysis for Plan Formulation (Reclamation, 2006c).
The four criteria for evaluating a Federal water resource project are as follows:

2-1



Yakima River Basin Water Storage
Feasibility Study Draft PR/EIS

Completeness — the extent to which the alternative provides and accounts for all
necessary investments and actions to implement the plan.

Effectiveness — the extent to which the alternative alleviates the problems and
accomplishes the objectives.

Efficiency — the extent to which the alternative is cost-effective in accomplishing
the project objectives.

Acceptability — the workability and viability of the plan in terms of acceptance
by Federal, State, and local governments and the public and compatibility with
existing laws, regulations, and public policies.

The alternatives are then compared using four accounts to facilitate evaluation
and to display effects of the alternatives. These accounts are as follows:

National Economic Development (NED) — The Federal objective is to contribute
to national economic development consistent with protecting the Nation’s
environment. The NED account measures the beneficial and adverse monetary
effects of each alternative in terms of changes in the value of the national output
of goods and services.

Regional Economic Development (RED) — This account evaluates the beneficial
and adverse impacts of each alternative on the economy of the affected region,
with particular emphasis on income and employment measures. The affected
region reflects the geographic area where significant impacts are expected to
occur. Impacts can be measured in both monetary and nonmonetary terms.

Environmental Quality (EQ) — This account provides the mechanism for
displaying information relative to the effects of proposed alternatives on
significant resources. “Significant” in this context means resources that are likely
to have bearing on the decisionmaking process.

Other Social Effects (OSE) — This account serves as a repository for alternative
effects that are not reflected in the other three accounts. Examples may include
safety and health issues, long-term productivity, energy consumption issues, and
others.

Feasibility studies conducted by Reclamation are detailed investigations
specifically authorized by law to determine the desirability of seeking
congressional authorization for implementation of a preferred alternative,
normally the NED Alternative, which reasonably maximizes net national
economic development benefits. However, none of the alternatives developed
in this feasibility study meet the requirements to be identified as the

NED Alternative. The alternatives do, however, result in positive effects on
regional income and regional employment, anadromous fish habitat, and urban
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and community attributes as shown in the RED, EQ, and OSE accounts,
respectively. Because of these positive effects (presented in tables 2.58 and 2.60),
the alternatives are presented in this Draft PR/EIS.

2.2.1  Goal Setting

This section describes how Reclamation and Ecology quantified the three Storage
Study goals listed in chapter 1, namely, improving instream flows and dry year
irrigation water supply, and meeting future municipal water supply needs.

2211  Instream Water Supply

A variety of legal requirements exist related to providing and/or maintaining
instream flows in the Yakima River basin. Generally, these are based on court
orders and Federal legislation related to the Yakima Project. The State of
Washington has not established minimum instream flows for the Yakima River
basin. The State and Federal courts have mandated that Reclamation operate the
Yakima Project to reduce impacts to the fisheries resource, treaty-reserved rights
for fish, and instream flows to support treaty fishing rights at “usual and
accustomed places.” The System Operation Advisory Committee advises
Reclamation on an annual basis how to operate the project to meet these
mandates.

Instream flows included in Title XI1 of the Act of October 31, 1994 (Public

Law 103-464), are quantified “target flows” at two points in the Yakima River
basin (Sunnyside and Prosser Diversion Dams). The legislation provides that the
Yakima Project Superintendent (currently, the Yakima Field Office Manager)
shall estimate the water supply which is anticipated to be available to meet water
rights, and provide instream flows in accordance with the Title XII criteria shown
in table 2.1. This operational regime was initiated by the Yakima Project
Superintendent in 1995.

Table 2.1 Title XII target flows

Target flow from date of

TWSA estimate for period of April-September estimate through October
(maf) downstream from:

Sunnyside Prosser

April May June July Diversion Diversion
through through through through Dam Dam
Scenario | September | September | September | September (cfs) (cfs)
1 3.20 2.90 2.40 1.90 600 600
2 2.90 2.65 2.20 1.70 500 500
3 2.65 2.40 2.00 1.50 400 400
Less than scenario 3 water supply 300 300
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Title XII target flows do not necessarily provide for a natural (unregulated)
ecosystem function. Title XII target flows at the two control points do not
address fish habitat and food web needs at the basin level and thus, by themselves,
cannot be expected to lead to restoration of anadromous fish runs (SOAC, 1999).

Reclamation met with the Storage Study Technical Work Group to establish
informal flow objectives for fish habitat analyses. The SSTWG developed a
consensus on desired flows for five Yakima River reaches for each life-cycle

season—spring, summer, and winter. The SSTWG considered many factors in
developing the flow objectives. These included the needs for spawning and
incubation, rearing and migration. They also looked at estimated unregulated
flow to help inform their decisions.

The 12 calendar months were grouped into spring, summer, and winter seasons

consisting of four months, each based on the general life history pattern of

steelhead and salmon in the Yakima River basin. The spring season is when
juvenile steelhead and salmon migrate to the ocean as smolts. The summer

season is the summer juvenile rearing period, and the juvenile over-winter rearing
occurs during the winter.

Table 2.2 presents the monthly flow objectives and volume for the Easton reach,

e Spring—March through June

e Summer—July through October

e Winter—November through February

the Cle Elum River, and the Ellensburg, Wapato, and lower Naches River reaches.

Table 2.2 Monthly flow objectives and volumes for an average water year for the Easton reach,
Cle Elum River, and Ellensburg, Wapato, and lower Naches River reaches

Spring Summer Winter
Reach Mar Apr May Jun Jul Aug Sep | Oct Nov Dec Jan Feb
Easton |Flow objective 722 1,166 1,400 787 450 375 375 375 425 450 450 450
(cfs)
Volume 42,943| 69,406| 83,300| 46,856| 26,775| 22,313| 22,313|22,313| 25,288 26,775| 26,775| 26,775
(acre-feet)
Cle Flow objective 511 954( 1,500| 1,301 589 400 400| 400 425 425 425 425
Elum (cfs)
River Volume (acre- 30,432| 56,777| 89,250| 77,391| 35,061| 23,800| 23,800(23,800| 25,288 25,288| 25,288 25,288
feet)
Ellens- |Flow objective 1,982 2,424| 3,700| 2,586 2,000/ 1,000 1,000( 1,000 980| 1,016| 1,257 1,459
burg (cfs)
Volume (acre- [117,938|144,238|220,150(153,849| 119,000| 59,500| 59,500|59,500| 58,311| 60,446 74,807| 86,821
feet)
Wapato |Flow objective 3,109 2794| 3,500 2655 1,300( 1,300| 1,300| 1,300 1,758 1,854 2,163 2,460
(cfs)
Volume (acre- [184,978|166,261|208,250(157,958| 77,350| 77,350| 77,350|77,350|104,616 | 110,295 | 128,712 | 146,389
feet)
Lower |Flow objective 1,265| 1,802 2,297 2,291 988 550 550 550 500 576 691 720
Naches |(cfs)
River Volume (acre- 75,296 107,194 |136,682|136,307| 58,772| 32,725| 32,725(32,725| 29,779| 34,290| 41,112 42,834
feet)
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2212  Irrigation Water Supply

The reliability of the surface-water supply for irrigation use is of concern because
of droughts that periodically occur in the Yakima River basin. Current Yakima
Project legal, contractual, and operational parameters provide that when there is a
deficiency in the available water supply to meet recognized water rights, senior
(nonproratable) water rights are served first, and shortages are assessed against
junior (proratable) water rights. In recent years, the Yakima River basin has
experienced water shortages in 1987, 1992, 1993, 1994, 2001, and 2005. The
most severe years were 1994, 2001, and 2005, when proratable water entitlements
received a 37-percent supply (1994 and 2001) and a 42-percent supply (2005).

As a part of the work conducted for the Watershed Management Plan (Yakima
River Basin Watershed Planning Unit and Tri-County Water Resources Agency,
2003) during the early 2000s, the Yakima River Basin Watershed Planning Unit
and the Tri-County Water Resources Agency examined criteria to evaluate water
supply strategies and to estimate the volume of water needed to meet irrigation
demands. This included work by Northwest Economic Associates conducted for
the Tri-County Water Resources Agency in 1997 and by the Yakima River

Watershed Council in 1998. Information from both was circulated to irrigation
entities and conservation districts in the Yakima River basin to solicit comments
about establishing irrigation water supply reliability criteria. It was the opinion of
those responding that, if a supply of not less than 70 percent of the proratable
water rights could be provided in dry years, major economic losses could be
averted.

Reclamation has adopted these criteria for the irrigation water supply goal for the
Storage Study. Reclamation measured all alternatives by their ability to provide a
dry year supply of not less than 70 percent of the proratable water entitlements.
Table 2.3 presents the Yakima River basin annual water entitlements for the
proratable water users upstream of the Parker gage (RM 103.7) for the period
April through October (irrigation season).

22.1.3  Municipal Water Supply

Communities in the Yakima River basin presently rely primarily on groundwater
(83 percent) and some surface water to meet current municipal and domestic
water needs. These systems include large and small public water systems,
individual household wells, and wells provided by self-supplied industrial users.

The year 2000 estimated municipal and domestic water use in the Yakima River
basin from surface-water and groundwater resources was about 104,000 acre-feet.

The projected municipal and domestic water needs in year 2050 from Yakima
River basin surface water and groundwater sources is about 186,000 acre-feet, an
increase of 82,000 acre-feet from year 2000.
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Table 2.3 Yakima River basin annual water entitlements

Annual water entitlements
(maf)*

Irrigation entity Proratable Nonproratable Total
Kittitas Division .336 .336
Roza Division .375 .375
Wapato Irrigation Project .350 .306 .656
Sunnyside Division .143 .316 .459
Tieton Division .038 .076 114
Other .042 519 561

Total basin 1.284 1.217 2.501

! Entitlements used when prorationing of the water supply available for irrigation is required.
Conditional Final Orders of the Adjudication Court and Water Right Settlement Agreements have in
some cases established limitations on the volume that can be diverted in any year.

In preparing the Watershed Management Plan, the Yakima River Basin
Watershed Planning Unit and Tri-County Water Resources Agency assumed the
increased need would be met by surface water withdrawals. This assumption was
made because of a potential for a connection between surface water and
groundwater in the basin. An ongoing study is evaluating if this connection exists
and the impacts of this connection on either water source by withdrawals from the
other source. It is possible that if the connection is proven, the State may require
mitigation for any withdrawals of surface or groundwater.

Assuming a 1-to-1 groundwater-to-surface-water mitigation, 82,000 acre-feet
could be required for mitigation by the year 2050. On the other hand, assuming
mitigation is not necessary, and only those presently using surface water as

their municipal and domestic water supply (cities of Cle Elum and Yakima)
would do so in the future, the additional surface-water needs are estimated

at about 10,000 acre-feet. At the urging of the Roundtable participants,
Reclamation agreed to use the assumption that mitigation for 82,000 acre-feet
would be required and is using that volume as the future municipal demand. The
82,000-acre-foot estimate for future domestic, municipal, and industrial demand is
based upon future population estimates and past water use. The estimate may be
conservative as it did not account for future conservation actions, increased
pricing, and other demand changes that occur when water is scarce as is the case
in the Yakima River basin.

Table 2.4 presents municipal and domestic water needs for years 2000, 2010,
2020, and 2050.
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Table 2.4 Municipal and domestic water needs for years 2000, 2010, 2020, and 2050

Numper of Needs (acre-feet)
services
(in 1999) | '2000 12010 12020 | 2050
Yakima River basin total 109,180 115,772 138,199 |163,316|°215,000
Upper Yakima subarea
Ellensburg 3,230 4,820 6,053 7,062
Cle Elum 1,000 897 1,009 1,121
Other community and Class B PWS 3,111 3,139 3,845 4,551
Noncommunity 881 988 1,210 1,432
Yakima Training Center 4 90 90 920
Households with own well 5,602 5,652 6,924 8,195
Total Upper Yakima 13,828 15,585 19,130 | 22,451 | 29,000
Middle Yakima subarea
City of Yakima (potable supply) 16,756 17,151 18,384 | 19,393
City of Yakima (irrigation supply) Not available 2,242 2,242
Nob Hill Water Association 7,595 3,811 4,708 5,717
Selah 1,682 2,915 3,363 3,699
Union Gap 1,200 1,211 1,398 1,586
Terrace Heights 1,104 673 1009 1,223
Other community and Class B PWS 3,489 3,520 4,066 4,611
Noncommunity 154 173 199 226
Yakima Training Center 109 90 90 20
Households with own well 18,720 18,887 21,814 | 24,741
Total Middle Yakima 50,809 48,430 57,274 | 63,539 | 70,000
Naches subarea
Other community and Class B PWS 1,474 1,487 1,755 2,022
Noncommunity 607 680 803 925
Households with own well 2,575 2,598 3,066 3,533
Total Naches 4,656 4,565 5,623 6,481 18,000
Lower Yakima subarea
Sunnyside 2,956 3,252 3,399 4,260
Grandview 2,300 3,139 4,148 5,381
Toppenish 2,000 2,018 2,331 2,643
Wapato 1,104 1,345 2,803 3,139
Benton City 729 224 785 1,345
Prosser 1,600 3,139 3,587 3,924
Richland 5,451 9,192 9,753 15,358
West Richland 2,200 2,915 3,924 6,278
Other community and Class B PWS 6,777 6,837 7,897 8,957
Noncommunity 272 305 353 399
Households with own well 14,498 14,627 16,894 | 19,161
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Table 2.4 Municipal and domestic water needs (years 2000, 2010, 2020, and 2050)
(continued)

Number of Needs (acre-feet)
Services
(in 1999) | '2000 12010 12020 2050
Lower Yakima subarea (continued)

Total Lower Yakima 39,887 46,992 56,172 70,844 “98,000
LESS: Richland and West Richland® -7,561 -12,107 | -13,677 | -21,636 | °-29,000
Adjusted lower basin 32,326 34,885 42,495 49,208 69,000
Yakima River basin groundwater and 101,619 103,465 | 124,522 | 141,679 | 186,000

surface-water supply
Increase from year 2000 20,000 38,000 82,000

! From table 6 of the Municipal, Domestic, and Industrial Water Needs and Supply Strategies, January 2002,
Technical Memorandum prepared by Economics and Engineering Services. This is consistent with table 2-1 of
the January 6, 2003, Watershed Management Plan.

% From exhibit 2-2 of the Water Management Plan.
% Water system plans provide for joint development of Columbia River surface supply.

* Page 3-6 of the January 6, 2003, Water Management Plan provides information on the extent of increased
needs in the upper Yakima, middle Yakima, and Naches subareas from year 2000 to year 2050. These
increased needs were added to the respective subareas’ year 2000 use to provide a year 2050 total of 117,000
acre-feet for the three subareas. The 117,000 acre-feet was subtracted from the Yakima River basin total need
of 215,000 acre-feet, providing a figure of 98,000 acre-feet for the lower Yakima subarea.

® The year 2020 need of the cities of Richland and West Richland is 30 percent of the lower Yakima subarea
year 2020 estimated need. The 30-percent figure was applied to the lower Yakima subarea year 2050 need of
98,000 acre-feet, resulting in a year 2050 estimated need of 29,000 acre-feet for these two cities.

2.2.2 Geology

Several key geologic characteristics must be considered in the design of major
embankment structures such as the Black Rock and Wymer dams. These
characteristics are critical to the stability and feasibility of all embankment
designs. The following briefly discusses these geologic characteristics of both the
Black Rock and Wymer damsites and how these characteristics would be
addressed in the final design process.

Typical geologic characteristics of embankment damsites are liquefaction (a loss
of material strength that can result in large areas of slope failure), slope failures,
and fault displacements. Seismic evaluation and geologic characteristics at Black
Rock and Wymer damsites are discussed below.

In general, these geologic considerations are typical of many embankment
damsites, and are not viewed as indicative of any “fatal flaws” that would
indicate the site is not technically feasible. Rather, it is judged that safe
embankments can be designed and constructed without any particularly
unusual measures or features beyond what are typically considered for a
major embankment dam (Reclamation, 2007a).
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2221  Black Rock Damsite Seismicity

Technical Memorandum No. D-8330-2004-14, Probabilistic Seismic Hazard
Assessment for Appraisal Studies of the Proposed Black Rock Dam (Reclamation,
2004f) documents the preliminary characterization of the earthquake potential at
Black Rock damsite. Probabilistic Seismic Hazard Assessment (PSHA) is a
technique that provides an assessment of the annual levels of earthquake ground
motions that the site might experience based on the rates of seismic activity and
fault movements in the region surrounding the site. Peak Horizontal Acceleration
(PHA), a measure of very high-frequency earthquake ground motions, can be
estimated through PSHA and was used in the preliminary assessments of the
potential Black Rock damsite.

Seismic hazard information is used to guide engineering decisions on the design
and placement of the dam and related structures. High levels of earthquake
ground motion can potentially lead to liquefaction of saturated, lower density
soils. Other potential concerns include the stability of natural and engineered
slopes and the effects of potential fault displacements on the dam and related
structures. To mitigate this concern, it is critical that all potentially liquefiable
foundation soils are removed and that all embankment materials are compacted to
high densities, which can be routinely accomplished through the use of large
rollers.

The initial assessment indicates that the Black Rock damsite lies in an area of
relatively high earthquake potential. For example, at a return period of

10,000 years, the estimated mean PHA is about 0.95¢g (acceleration of gravity), a
level of ground shaking that might be associated with the occurrence of
magnitude 6 to 7+ earthquakes relatively near the site. Faults that are associated
with the Yakima Fold Belt near the Black Rock damsite are the main sources of
potential ground motion. These include the large fold on Horsethief Mountain,
which is related to a low-angle thrust fault (a part of the Black Rock Valley fault,
also known as Horsethief Mountain fault) that surfaces in the lower portion of the
south dam abutment and dips to the south beneath Horsethief Mountain. Because
of its proximity to the site, the Black Rock Valley fault is the largest contributor
to the initial estimates of PHA for the site. The Cascadia Subduction Zone (a
deep fault zone along the coast of Washington and Oregon that is capable of
producing very large magnitude earthquakes) is not a major contributor to the
PHA at the damsite.

While the Black Rock Valley fault has not been studied in sufficient detail to
define its activity, it is assumed at this stage of study that the fault may be capable
of a large-magnitude earthquake and that associated fault offsets within the dam
footprint could range from a few centimeters to several meters. Given the
orientation of the east-west folds comprising the Yakima Fold Belt, which
includes Black Rock Valley, the orientation of the displacements would be in the
north-south (cross-valley) direction reflecting compression of the folds. Several
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secondary faults, scarps, and lineaments that appear to be related to the fold atop
Horsethief Mountain are also potential sites of secondary faulting, fissuring, and
landslides (Reclamation, 2004f). Existing landslides and potential for reactivation
of landslides exists along Horsethief Mountain, the south abutment of the dam.

The earthquake shaking can be addressed by carefully analyzing the dam for
potential deformations from the expected earthquake load and designing crest
dimensions, zoning, and embankment slopes to ensure stability, as well as
selecting appropriate materials and keeping the phreatic surface (water level) in
the embankment as low as possible. Key features to include in an embankment
would be filters and drains of sufficient dimension to ensure that cracking, offsets,
or differential movements will not exceed the width of the filters. These filters
and drains should be constructed of clean, cohesionless, and permeable sands and
gravels, so that if the dam is cracked, these materials will collapse or rearrange so
that a crack is not supported within these zones.

2222  Wymer Damsite Seismicity

Although a site-specific seismotectonic evaluation has not been performed for the
Wymer damsite, it is possible that the site may be subject to relatively high
seismicity, or earthquake potential. Potential contributors to the seismic hazard
are the Yakima Fold Belt, a prominent group of mostly east-west striking folds,
and the deep zone of the Cascadia Subduction Zone, which is capable of
producing very large magnitude earthquakes. Other local faults may be present in
the vicinity which could have some contribution to the site seismicity. Given the
lack of site-specific information, the Wymer damsite was assumed to have
potentially high seismicity, with peak horizontal ground acceleration expected
from a 10,000-year earthquake in the range of 1.0 acceleration of gravity (g).
This assumed potentially high-level of shaking leads to the possibility that lower
density embankment or foundation saturated soils may experience liquefaction,
which is essentially a loss of strength that can result in large slope failures. To
mitigate this concern, it is critical that all potentially liquefiable foundation soils
are removed and that all embankment materials are compacted to high densities,
which can be routinely accomplished through the use of large rollers.

Another potential concern is earthquake shaking. If shaking is severe and of
sufficiently long duration, it could induce slope failures in an embankment. This
concern can be addressed by carefully analyzing the dam for potential
deformations from the expected earthquake load and designing crest dimensions,
zoning, and embankment slopes to ensure stability, as well as selecting strong
materials and keeping the phreatic surface in the embankment as low as possible.

One final concern in areas subject to earthquake loading is the possibility of fault
displacements within the footprint of the embankments. Based on the limited
preliminary geologic characterization of the site, there is no evidence to indicate
that a potentially active fault exists within the dam, dike, or reservoir area.
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However, it is important to note that relatively little exploration has been
conducted to date, and further investigations could conceivably find evidence of
foundation faulting. Fortunately, because an embankment dam is generally
viewed as less stiff or rigid than a concrete dam, an embankment alternative may
be best able to accommodate potential fault displacements. Key features to
include in an embankment would be filters and drains of sufficient dimension to
ensure that cracking, offsets, or differential movements would not exceed the
width of the filters.

Another design feature frequently used when fault displacement is possible is the
use of large rockfill shells. These rockfill shells, constructed of rock up to 3 feet
in size, form an extremely stable downstream buttress for the earth core or
concrete face. Of equal importance is the proven ability of rockfill to allow
extensive reservoir leakage or flows to safely “flow through” the rockfill without
causing dam failure. This is possible because of the high horizontal permeability
of rockfill and the fact that extremely high seepage velocities are required to
erode or move large-size rocks (boulders) (Reclamation, 2007a).

22.2.3  Wymer Dam Potential South Abutment Landslide

Previous studies of the Wymer damsite have indicated the possibility that part,
and perhaps a large portion, of the south abutment for the main dam consists of an
ancient landslide. However, the limited amount of geologic investigations at the
appraisal stage found no evidence of a large landslide, although there are areas of
minor slope instability and indications of poor rock quality in the south dam
abutment. Should a slide exist, the impact to the dam (and appurtenant structure)
stability would be carefully analyzed in future design studies. A proactive
approach to the potential existence of a slide or presence of poor rock quality
would be to assume additional excavation of the left dam abutment to remove
unstable materials.

2.2.3 Cost Estimates

Reclamation Directives and Standards prescribe the following three general
stages of project cost-estimate development during preparation of a planning
report:

1. Preliminary Cost Estimate: Preliminary cost estimates are prepared for
studies at the very early stages of the planning process. They are
developed to document a very preliminary analysis of a given problem,
need, or opportunity, utilizing readily available data.

2. Appraisal-Level Cost Estimate: Appraisal-level cost estimates are used in
appraisal reports to determine whether more detailed investigations of a
potential project are justified. These estimates may be prepared from cost
graphs, simple sketches, or rough general designs using existing site-
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specific data. These estimates are intended to be used as an aid in
selecting the most economical plan by comparing alternative features such
as dam types, damsites, canal or transmission line routes, and powerplant
or pumping capacities. Appraisal-level cost estimates are not suitable for
requesting project authorization or construction fund appropriations from
Congress.

3. Feasibility-Level Cost Estimate: Feasibility-level cost estimates are
based on information and data obtained during investigations for
preauthorization activity. These investigations provide sufficient
information to permit the preparation of preliminary layouts and
designs from which approximate quantities for each kind, type, or class
of material, equipment, or labor may be obtained. These estimates are
used to assist in the selection of a preferred alternative, to determine the
economic feasibility of a project, and to support seeking congressional
authorization from Congress.

Once a project receives Congressional authorization, it generally enters the design
phase. The first part of the design phase involves preparation of percent-design
estimates. These estimates are used to refine the selected alternative or design,
and to keep Congress apprised of the latest estimate for funding requirements
prior to construction. Percent-design estimates are updated feasibility-level
estimates.

Cost estimates contained in this planning report were developed by sizing the
major features of the alternatives to accomplish the goals of the Storage Study.
Major features include dams, pumping plants, tunnels, pipelines, powerplants, and
other pertinent items. The major features were distilled to pay items, with
approximate quantities developed for materials and activities required to construct
those features such as excavation, embankment, concrete, and steel. Unit prices,
adjusted for location and current construction cost trends, were applied to the
quantities and mobilization costs; an allowance for unlisted items was added to
determine the construction contract cost estimate. Contingencies were then added
to the construction contract costs to determine the field cost estimates. Field costs
were then added to noncontract costs to determine the total project cost. To
summarize:

e Construction Contract Cost = Itemized Pay Items + Mobilization Costs +
Unlisted Items

e Field Cost = Construction Contract Cost + Contingencies
e Total Project Cost = Field Cost + Noncontract Cost

At the current level of design, mobilization costs, allowances for unlisted items
and contingencies, and noncontract costs are typically estimated as a percentage
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They are rounded values based on Reclamation rounding criteria so the actual
dollar value may deviate from the percentage shown below.

e Mohilization costs (5+/- percent of pay items) identify funds for
mobilizing contractor personnel and equipment to the project site during
initial project startup.

e Unlisted Items (10+/- percent of pay items plus mobilization) are a means
to recognize the confidence level in the estimates and the level of detail
and knowledge that was used to devel op the estimated cost. Thislineitem
may be considered as a contingency for minor design changes and also as
an allowance to cover minor pay items that have not been itemized.

e Contingencies (25+/- percent of construction contract cost) are considered
funds to be used after construction starts for overruns on quantities,
changed site conditions, change orders, etc. Contingencies are not used
for design changes during project planning.

¢ Noncontract costs (35 +/- percent of field cost) include preparation of final
engineering designs and specifications, regulatory compliance and
permitting activities, environmental mitigation and monitoring,
construction contract administration and management, land acquisition,
relocation, and right-of-way costs.

Reclamation considers the cost estimates provided for the Black Rock, Wymer
Dam and Reservoir, and Wymer Dam Plus Y akima River Pump Exchange
Alternatives to be comparable to an Association for the Advancement of Cost
Engineering (AACE) Class 4 cost estimate. While Reclamation has not run
range-of-costs analyses for these cost estimates, AACE’ s guidance state that the
accuracy range for Class 4 estimates typically run from 15 percent on the low side
(i.e., the Class 4 estimate may overestimate the actual cost by 15 percent) to

30 percent on the high side (i.e., the Class 4 estimate may underestimate the
actual costs by 30 percent). AACE recommends the use of a more refined

(Class 3) estimate as the basis for project budget authorization.

Due to the need to efficiently evaluate the several very large potential project
configurations identified in this planning report in a reasonable time period and at
areasonable cost, additional design data and design analysis will be required to
produce a Reclamation feasibility-level estimate. Thefinal planning report will
identify the additional design data collection and analyses that would be required
if an alternative were authorized for construction.

2.2.4  Operations

Operation studies were conducted to assess the effects of the No Action, Black
Rock, Wymer Dam and Reservoir, and Wymer Dam Plus Y akima River Pump
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Exchange Alternatives on water resources. Water resources include flowsin the
Y akima and Columbia Rivers, reservoir operations in the Y akima River basin,
and water supply. The operation studies were also used to assess the economic
justification and environmental consequences of the alternatives on many of the
Y akimaRiver basin’s aquatic and terrestrial resources, as discussed in detail in
chapter 4.

The No Action Alternative is comprised of water conservation measures that are
being considered for implementation with funding from Title X11 of the Act of
October 31, 1994, and from other sources. Each Joint Alternative also
incorporates these water conservation measures.

In addition, anatural (unregulated) flow regime for the Y akima, Naches, Cle
Elum, Bumping, and Tieton Rivers was devel oped by modeling the river system
without the existing Y akima Project storage reservoirs and diversions and
associated return flows. This flow regime was used in developing instream flow
water supply goals. The results of the operations analyses are shown in a monthly
time step.

Results generated by the Y akima Project RiverWare (Y ak-RW) model,* adaily
time-step reservoir and river simulation computer model, were used to assess the
effects of the alternatives on selected indicators of water resources. The Y ak-RW
model uses a 25-year hydrologic period of historical water years of 1981-2005
(November 1, 1981-October 31, 2005) and provides daily, monthly, and yearly
output for this period. This 25-year hydrologic period includes 18 nonprorated
water years (wet and average water supply conditions) and 7 proration water years
(dry water supply conditions). It also includes the longest dry cycle of the

Y akima River basin (1992-94). In the discussions of operations, 1994 is used as
an illustration of dry year conditions, asit represents a water year when the
proratable supply available was at itslowest. The proration levels generated by
the Y ak-RW model for the current operation are different than actually
experienced in the prorated water years of the 25-year period of record (1981-
2005). Thisis because the most current operating procedures for “flip-flop” and
“mini-flip-flop,” along with the “minimum” target flowsimmediately
downstream from the dams and Title XII instream target flow, are included in the
Y ak-RW model for each of the 25 years. This provides consistency, even though
some requirements such as the Title X11 instream targets flows were not mandated
until after water year 1994.

! The RiverWare software is a river basin simulation tool developed at the Center for
Advanced Decision Support for Water and Environmental Systems at the University of Colorado
in cooperation with Reclamation and Tennessee Valley Authority. The center’s Web site,
http://cadswes.col orado.edu/riverware, provides supporting documents on the RiverWare
software.
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Water Supply and Water Distribution

The indicators used to assess effects on the Y akima Project water supply consist
of the 25-year average for the following:

April-September TWSA

This estimate is an indicator of the water supply available to the Y akima
Project upstream of the Parker gage to meet al water needs during the
major demand season. (Note that during the months of November through
March, al demands are a small portion of the unregulated supply available
during these months.) The April-September TWSA is comprised of
storage contents at the end of March plus runoff and return flows upstream
of the Parker gage during this 6-month period.

TWSA Distribution

While the volume of the TWSA may be greater under a given aternative,
in reality, there is not much room for improving the TWSA by more than a
few percentage points. What isreally required is achangein the
distribution of TWSA.

TWSA distribution consists of

(1) April-September flow volume downstream from the Parker gage. This
flow volume is comprised of Title XII target flows and undiverted
unregulated runoff and operational spills.

(2) April-September total irrigation and municipal diversions upstream of
the Parker gage. The volume of the water supply available for
irrigation, which istheirrigation and municipal diversion portion of
the TWSA, determines the need for proration. Theirrigation proration
level is expressed as the percent of the proratable water supply
provided as of the end of September in relation to the September
proratable entitlement. When comparing alternatives, an increase in
the proration level is moving toward afull (100-percent) water supply.

(3) September 30 reservoir contents, or carryover of stored water at the
end of theirrigation season. The only way to increase TWSA isto
increase the storage contents by March 31. However, thereislittle
room for improving the stored water supply with new or existing
Y akima River basin storage because of winter flow objectives and the
limited runoff above new storage sites. Runoff is fixed by nature.
Return flows are a function of irrigation efficiency, and, while system
efficiency improvements do decrease irrigation diversions, they also
reduce return flows, a component of the TWSA.
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e April-September Flow Volume at the Mouth of the Y akima River

The alternative with the greatest instream flow benefit would improve
flows not only at the Parker gage but at the confluence. The flow volume
at the Parker gage is agood indicator of the benefits to the Y akima River
at the Parker gage, but does not fully reflect what is occurring at the
Columbia River confluence. This criterion is best represented by
differences in the flow volume at the mouth of the Y akima River.

2242  Proratablelrrigation Supply

The indicators used to assess the proratable irrigation supply availablein dry
years are:

e Irrigation proration level for dry years when the proratable water supply
available isless than 70 percent.

The proration level is an indication of the volume of water that can be
diverted from the river. However, this does not account for the increase in
the volume of the diversion actually getting to the farm turnout (the farm
delivery) asthe result of improvementsin canal efficiencies. Farm
delivery is abetter representation of the volume of water available to meet
irrigation demands.

o Differencein theirrigation delivery shortage for water year 1994

The delivery shortage represents the difference between afull water
supply to the farm (represented by the median volume delivered for the
period of record 1981-2005) and the volume delivered in a specific year.
The difference in the delivery shortage is a better indication of the
effectiveness of an alternative to ensure afull supply for irrigation. It also
accounts for the new stored water supply from the Columbia River not
captured by the TWSA, asthe TWSA only accounts for Y akima River
basin water supplies.

2.2.5 Water Rights and Water Contracts

2251 Introduction

Y akima Project water users divert natural flows, releases of stored water,

and return flows. Their diversions are governed by Federal contracts, a Federal
consent decree, treaty rights, and State water rights and court decisions.
Reclamation must consider the effect on existing water rights and contracts if
Columbia River water is diverted to serve Y akima River diverters.

Reclamation currently delivers water to Y akima Project water users under the
authority of Federal contracts, the 1945 Consent Decree Judgment in Kittitas
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Reclamation District v. Sunnyside Valley Irrigation District (Civil 21, Eastern
District Washington, 1945), and Decisions and Orders of the Superior Court, State
of Washington Department of Ecology v. James J. Acquavella et al. (Acquavella).
The 1945 Consent Decree established a unique water allocation scheme for the
Yakima River basin. Water rights perfected prior to the Yakima Project
authorization (May 10, 1905) are delivered, in full, according to priority date.
(Historically, these senior rights have never been curtailed.) Project water rights
with a priority date of May 10, 1905, are susceptible to a reduction in delivery,
pro rata, in times of drought. Water rights perfected after May 10, 1905, can,
potentially, be fully curtailed in drought years.

In 1977, Reclamation formalized operating procedures that had for many years
tracked the parameters laid out in the 1945 Consent Decree Judgment.
Reclamation estimates the TWSA for Yakima Project purposes in March of every
year and forecasts the amount of proration, if any, which will apply for the
coming irrigation season. TWSA is recalculated on a regular basis during the
irrigation season and the proration percentage updated. In this way, Reclamation
has institutionalized the equitable sharing of the available water supply among
irrigators in the basin as the 1945 Consent Decree envisioned. Through a pending
final decree, the Superior Court will confirm the surface water rights for the
Yakima River basin.

After the severe drought year of 2001, a year of 37-percent proration, all water
right holders looked to tighter regulation of unauthorized and out-of-priority use
and more careful management of existing water. In March 2005, the Superior
Court in Acquavella entered a permanent order that certain identified post-1905
water users are immediately curtailed when Reclamation imposes prorationing
among May 10, 1905, rights. Mandatory water measurement, diversion reporting,
and regulation also help stretch available supplies within the context of existing
water rights.

2252 Current Status

Participating Irrigation Entities

Two divisions of the Yakima Project—Roza and Sunnyside—have expressed an
interest in water exchange possibilities.

Water Contracts

In general, Reclamation has executed two types of contracts in the Yakima River
basin: repayment contracts and water supply contracts. Repayment contracts
make up the majority of the contract-based commitments in the basin. Water
supply contracts are typically Warren Act contracts, which supplement the supply
of water users who depend on pre-Yakima Project natural flow water rights. In
other instances (e.g., the Sunnyside Valley Irrigation District contract of 1945),
the contract applies to conditions of both repayment and water supply.
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Reclamation and irrigation entities executed repayment contracts for the lower
basin in the early years of the Yakima Project. These early contracts are perpetual
and not fixed-term arrangements. The contracts have subsequently been modified
and expanded, but have not been amended or renegotiated since 1951. Limiting
agreements executed in the early 1900s as a condition for Federal commitment to
the Yakima Project set limits on these pre-project water rights.

Participation in the exchange would probably not require any modification to
existing contracts. However, some form of new agreements will be necessary to
implement the exchange of water from storage with Yakima River water in
addition to contracts for any additional or supplementary water supply.

Reclamation Authority for Withdrawal and Appropriation of State Water -
Chapter 90.40 Revised Codes of Washington State.—Reclamation is directed to
acquire water rights under prevailing State water law under Section 8 of the

1902 Federal Reclamation Act. For projects proposed under the 1902 Act, the
United States has a unique status under Washington State law. In 1905, the
Washington Legislature enacted Chapter 90.40 RCW to facilitate construction of
the Yakima Project and other Reclamation projects in Washington. The statute
allows the withdrawal of public waters from appropriation upon request of the
Secretary of the Interior. Upon notice to the State that the United States intends to
make examinations or surveys for the use of certain specified waters, the State
withdraws those waters from appropriation for a period of 1 year from the date of
the notice. If the United States certifies in writing within the 1-year period that
the project contemplated in the notice appears to be viable and investigations will
be made in detail, the waters continue to be withdrawn from appropriation for

3 years and such further time as the State may grant by extension. During a
withdrawal, State law prevents adverse claims to that water except where formally
released in writing by the United States.

At such time as a construction contract is executed for storage of irrigation water,
the United States may appropriate that volume of the withdrawn or reserved water
as is necessary for the storage project “. . . in the same manner and to the same
extent as though such appropriation had been made by a private person,
corporation or association” (RCW 90.40.040). The priority date of such an
appropriation relates back to the date of the withdrawal or reservation.

2253  Water Appropriation from the Columbia River

Background

The exchange features of the Black Rock Alternative are based on diversion of
Columbia River water. Authorization for such a diversion must comply with
Washington State law. Washington instituted a moratorium on new water rights
from the Columbia River in 1991, shortly after Snake River sockeye salmon were
listed under ESA. In 1997, Washington lifted the moratorium with revisions to
Chapter 173-563 WAC. The revisions mandated an evaluation of impacts on fish
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and existing water rights in consultation with Federal agencies and Indian tribes.
In 2006, Washington’s Legislature enacted Chapter 90.90 RCW, which directed
Ecology to aggressively pursue the development of water supplies to benefit both
instream and out-of-stream use. Appropriations from the Columbia River are still
regulated by Chapter 173-563 WAC.

Columbia Basin Project Withdrawal

The Columbia Basin Project (CBP) and the water withdrawn for CBP purposes is
not the withdrawn water to be used for the alternatives being studied in this Draft
PR/EIS. Water from the Columbia River will be applied for from the December
2004 withdrawal discussed below. Through a May 16, 1938, filing with the State
pursuant to RCW 90.40.030, the United States gave notice of its intent to develop
the CBP. Columbia River water sufficient for this purpose was withdrawn from
appropriation. Water rights for existing power development and the first half of
the irrigation project have been perfected. The withdrawal continues in effect for
water to benefit the second half of the irrigation development.

December 2004 Notice of Withdrawal

On December 28, 2004, Reclamation filed the requisite notice under RCW 90.40
with the Washington Department of Ecology and Department of Natural
Resources. Reclamation filed the notice for an exchange alternative as a
preliminary measure to secure a 2004 priority date for any new water rights that
the alternative might require. The withdrawal is not an application to appropriate
water. At some point in the alternative development, if construction is authorized,
funded, and certain, the United States would file an application to appropriate
public water under the RCW 90.03 water code process, “such appropriation to be
made, maintained, and perfected in the same manner and to the same extent as
though such appropriation had been made by a private person, corporation, or
association . . .” RCW 90.40.030. If an application is filed, it will have a priority
date of December 28, 2004. The withdrawal remains in force through 2008.

Effect of Exchange on Yakima River Basin Water Rights

The exchange alternatives present some issues regarding State water right
processes that have not been well exercised; thus, the discussion here represents
possible, but not certain, processes for water right acquisition related to storage
and the exchange alternatives.

Any storage alternative will require an application for storage pursuant to State
procedures. The application for a storage permit will be based on the December
2004 withdrawal. Once stored, the water could be delivered from storage by
contract.

The use of water to supplement Yakima River supplies when proration is declared
is not an exchange of water and would be considered part of a new water right.
That is, during drought, less water is present and available from the Yakima
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Project supply and water originating for Columbia River diversion and storage
would be considered a new supplemental supply, not an exchange. Therefore,
that supplemental supply would have a priority date of December 28, 2004.

Water from any new storage supply that is used instead of available and entitled
Yakima River water supply would be an exchange. This use of new storage
supply will probably require an additional Reclamation contract for delivery and
an exchange agreement that will describe terms regarding the details of the
exchange, including any further requirements for water right permits and water
right permit elements. The exchange agreement would not disturb the project
water rights confirmed in the United States’ 2007 CFO, but the agreement would
be based on the exchange of a portion of those rights for rights from new storage.

2.3 No Action Alternative

2.3.1 Description

The No Action Alternative is intended to represent the most likely future expected
in the absence of constructing additional storage. All the Joint Alternative are
measured against the No Action Alternative for accomplishments with respect

to the Storage Study goals and for benefits and impacts. The analysis and
operation studies performed for the No Action Alternative included future
implementation of water conservation measures and water acquisitions

authorized under YRBWEP; however, it did not include the emergency

drought relief provisions allowed under State law, although they are considered

to be part of the No Action Alternative. These provisions were not included in
the studies because they can vary with each drought.

2311 Water Conservation Measures

The No Action Alternative for the Storage Study includes implementation of
water conservation measures proposed under Title XII of the Act of October 31,
1994. Section 1203 of Title XII authorized Phase Il (the Basin Conservation
Program) of YRBWERP for the purpose of evaluating and implementing measures
to improve the availability of water supplies for irrigation and the protection and
enhancement of fish and wildlife resources, including wetlands. Section 1204 of
Title X1 provides for water conservation on the Yakama Reservation.

Yakima River basin irrigation entities developed and submitted water
conservation plans for evaluation and approval by Reclamation in the late 1990s
to early 2000s. The water conservation measures included in the No Action
Alternative are those currently being constructed or considered for future
implementation with funding from the Basin Conservation Program or from other
sources. It should be noted that implementation does not require additional
congressional authorization but, rather, completion of the processes established
for the Basin Conservation Program. The No Action Alternative includes
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construction of new facilities such as reregulation reservoirs, pumping plants,
pipelines, etc., along the alignment of the existing facilities. Site-specific NEPA
would be completed as projects are identified.

Under section 1203 of Title XII, two-thirds of the conserved water resulting from
a conservation measure is assigned to instream flows and is assumed to remain in
the river downstream from the implementing entity’s point of diversion. The
conservation measure improves delivery efficiencies by reducing return flows
and, thus, the diversion requirements, but consumptive use is not reduced.
Consequently, the conservation measure only improves streamflows for the river
downstream from the entity’s point of diversion to the “last” point of operational
discharge. One-third of the conserved water is retained by the implementing
entity for irrigation use.

Title XII also sets instream target flows over Sunnyside Diversion Dam in wet
and average water years at 400 to 600 cfs, depending on the estimated water
supply, and in dry years, at 300 cfs. Title XII also provides that these flows will
be increased by the instream flow component of the conserved water realized
through the Basin Conservation Program.

Section 1203 of Title XII provides that two-thirds of the implementation cost of
the conservation measure(s) will be federally funded (Reclamation) and one-third
will be nonfederally funded equally by Washington State Department of Ecology
and the implementing entity. A “cost ceiling” of $67.5 million (September 1990
prices) was established for the Federal funds and is subject to increase by
applicable cost indexes. The April 2007 indexed Federal cost ceiling is estimated
at about $115 million.

Table 2.5 presents a summary of the water conservation measures included in the
No Action Alternative. The table displays the total conserved water, the two-
thirds instream flow component, and the one-third irrigation component.

Table 2.6 presents a summary of the cumulative effects of water conservation
measures from Roza Diversion Dam (RM 127.9) to Sunnyside Diversion Dam
(RM 103.8). The table shows the accretions and depletions in this 24.1-mile
reach and the additional river flow associated with conserved water assigned to
instream flows and operational flow resulting from changes in the points of
diversion.

Table 2.6 also indicates Title XII instream target flows should be increased by
136 cfs in wet and average water years. In dry years, the increased target flow
would be adjusted according to the amount of proratable or nonproratable water
rights of the implementing entities, which results in an increase in target flows of
94 cfs in a repeat of a 1994 dry water supply year for the 25-year period of record
(1981-2005).
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Table 2.5 Conserved water resulting from water conservation measures for the No Action

Alternative®

Conserved water
Volume Flow
(acre-feet) (cfs)
Entity Action Total ‘ Instream ‘ Irrigation | Total | Instream ‘ Irrigation
Upper Yakima River area
Kittitas System 47,800 31,700 16,100| 132 88 44
Reclamation improvements
District
Middle Yakima River area
Roza Division System improve- 13,700 9,200 4,500 37 26 11
ments under Basin
Conservation
Program
System improve- 30,000 N/A 30,000 82 N/AZ 82
ments with “pay as
you go approach”
Total 43,700 9,200 34,500 119 25 94
Union Gap Change in 13,000 36
Irrigation District | diversion
System 5,600 3,700 1,900 15 10 5
improvements
Wapato Change in 50 50
Irrigation diversion
Project®
Sunnyside System 29,100 19,400 9,700 80 54 26
Division improvements (1)
System 24,700 16,500 8,200 68 46 22
improvements (2)
Total 53,800 35,900 17,900| 148 100 48
Benton Irrigation | Change in 21,000 58
District diversion
System 6,300 4,200 2,100 17 11 6
improvements
Naches River area
Naches-Selah | Change in 100
Irrigation diversion
District
Total No Action Alternative 157,200 84,700 72,500

' The change in diversion represents the amount the current diversion is reduced. This amount becomes an
operational flow in the river reach between the current and new diversion points.

% Does not include diversion reduction.
® Proposed for implementation under section 1204 of Title XII.
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Table 2.6 Middle Yakima River area instream flow associated with water conservation actions
from river mile 127.9 to 103.7

Elements of
instream flow
Instream flow (cumulative)
(cfs) (cfs)
River Accre- Deple- Cumu- Opera-
Entity Action Mile tion tion lative Title Xl tional
Roza Division |System 127.9 +26 26 26
improvements
Union Gap Change in 114.7 +36 62 36
Irrigation diversion
District
Wapato Change in 106.7 +50 112 86
Irrigation diversion
Project
Union Gap New diversion 105.0 -36 76 50
:Sr.'gt"“.t'?” System 105.0 +10 86 36
Istric improvements
Sunnyside System 103.8 +100 186 136
Division improvements
Benton Change in 103.8 +58 244 108
Irrigation diversion
District *
Flow at 2103.7
Parker gage
Title XII +136
increase
Operational +108

' The Benton Irrigation District instream flow portion (11 cfs) of the conserved water increases streamflows in
the Yakima River from the new point of diversion (RM 32.1) to the last point of return flows (RM 23.8).

2RM 103.7 is the Parker gage, a short distance downstream from Sunnyside Diversion Dam.

In addition to the increased Title XII target flow, operational flows of 108 cfs
from proposed changes in points of diversion by the Wapato Project and the
Benton Irrigation District would pass over Sunnyside Diversion Dam in wet and
average water years. Operational flows resulting from changes in points of
diversion are not included in determining increased Title XII target flows.

This operational flow would be reduced in dry years according to the entity’s
water rights.

For example, in table 2.6, the improvements in Roza increase the streamflow by
26 cfs (accretion) beginning at the point of diversion (RM 127.9). This is the
instream flow portion of the conserved water, so the cumulative flow increases by
26 cfs. Another example is the Union Gap diversion—the current diversion is

36 cfs at RM 114.7. That diversion would change to a new diversion 9.7 miles
downstream (RM 105.0), resulting in an operational flow of 36 cfs in this reach.
Without system improvements, the depletion at the new diversion would be

36 cfs, as shown in table 2.6. However, Union Gap’s new pressure pipeline
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delivery system will result in conserved water of 15 cfs, of which 10 cfs is the
instream flow portion and remains in the river, and 5 cfs is retained by the entity
for dry year irrigation. The net depletion to the river is, thus, 26 cfs, and the
cumulative flow downstream from mile post (MP) 105.0 is 86 cfs.

2312  Water Acquisition

In 2003, Reclamation acquired the water rights associated with the Naches River
hydroelectric powerplants of the Pacific Power and Light Company. This water
right acquisition and the proposed Naches-Selah Irrigation District change in
point of diversion for joint use with the Wapatox Ditch Company of the Wapatox
Canal results in the following:

e An operational flow of 100 cfs in the Naches River from RM 18.4 (the
present Naches-Selah Irrigation District diversion) to RM 17.1 (the
Wapatox Canal diversion).

e An additional average flow of about 370 cfs in the Naches River from
RM 17.1 to RM 9.7 (the point of prior discharge from the Wapatox
powerplant).

The Basin Conservation Program also provides for acquisition of land and water
rights on a permanent and temporary basis. The acquisitions accomplished to
date involve the purchase of more than 1,905 acres of lands and the associated
water rights (263,370 acre-feet) in the tributaries and on the mainstem of the
Yakima River (Isley, 2007). These actions secured senior water rights, increasing
instream flows from (1) the point of diversion to the downstream return flow
point by the amount previously diverted and (2) downstream from the return flow
point throughout the river system by the amount of the retired consumptive use.
This has resulted in an average cumulative instream target flow increase of about
4 cfs below Sunnyside Diversion Dam.

2.31.3  Emergency Drought Relief

While this was not included in the modeling analysis, an emergency drought
relief provision has been established by Ecology and is described in RCW
Chapter 173-166 WAC. Ecology can determine that water supply conditions are
expected to cause undue hardship to water users in a geographical area or a
significant part of a geographical area when less than 75 percent of normal water
supply conditions exist. Following approval by the Governor, a drought condition
order can then be issued by Ecology.

Issuance of a drought condition order allows water users to obtain water from
alternate groundwater and surface water sources, allows temporary water transfers
and transactions, and provides funding assistance to public bodies for projects and
measures designed to help alleviate drought conditions relating to agriculture and
fisheries.
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In the Yakima Project, the drought condition criteria of 75 percent of normal
water supply for the Yakima River basin would roughly translate into less than a
45- to 50-percent proration level for proratable water entitlements.> A drought
condition was declared in the Yakima River basin in 1994, 2001, and 2005.

Dry Year Surface-Water Purchase

A team of agencies and water users has been established in the Yakima River
basin to provide technical review of proposed water right transfers. This team,
known as the Water Transfer Working Group (WTWG), is most active during
drought years and operates according to a predetermined set of rules tailored to
the basin to protect other water rights of the Yakima River and tributary streams.
The WTWG is not a permitting agency, as jurisdiction for surface water rights
rests with the Yakima County Superior Court (for temporary changes and
transfers) or with Ecology (for permanent changes and transfers).

In the 2001 drought year, about 10,100 acres were taken out of agricultural
production and fallowed; the water was transferred to irrigation, fishery, and other
uses. The Roza Irrigation District (all proratable water entitlements) acquired and
diverted about 16,000 acre-feet at a cost of about $125 per acre-foot. It is
estimated this additional diversion is equivalent to an increase in the proration
level of about 1.5 percent.

Groundwater Pumping

Groundwater wells permitted by Ecology can be used during drought conditions
by individuals situated both within and outside the service area of irrigation
entities. Use of wells permitted prior to 1994 (identified as permanent supple-
mental rights) are not dependent on a drought order and can be used anytime the
permittee suffers a water supply shortfall. Existing drought wells permitted
beginning in 1994 are identified as emergency drought wells, the use of which is
contingent on a drought condition order and Ecology’s approval to use the well.
Ecology may also approve development of new emergency drought wells.

In the Yakima River basin, groundwater withdrawal of up to 24,000 acre-feet at a
rate of 1 acre-foot per acre has been permitted. This volume includes both
permanent supplemental right wells and emergency drought wells.

2.3.2 Current Yakima Project Operations
The objectives of the current Yakima Project operation are to:

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

2 This is because of the intermix of senior and junior water rights and the amount of irrigated
acres in the Yakima Project in relation to irrigation in all of the Yakima River basin.
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e Provide for target flows and diversion entitlements downstream from the
dams, meeting Title XII flows at Sunnyside and Prosser Diversion Dams.

e Provide reservoir space for flood control operations.

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. Once these flows fail to meet diversion demands and

Title X1l instream target flows, reservoir releases are made, resulting in depletions
in the stored water supply (commonly referred to as the beginning of the storage
control period).

From the beginning of the storage control period until early September, releases
from Cle Elum Lake are used in coordination with releases from Keechelus and
Kachess Lakes to meet mainstem Yakima River water entitlements from the

Cle Elum River confluence (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 cfs for irrigation is moved through this area.

About September 1, Cle Elum Lake releases are substantially reduced over a
10-day period, and releases from Rimrock Lake are substantially increased to
meet the September-through-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 to
spawn at a lower streamflow that requires less stored water to be released during
the egg incubation period to protect spawning nests (redds). Affected spring
Chinook spawning reaches are the Yakima River from Easton Dam to the city of
Ellensburg and the Cle Elum River downstream from the dam.

A similar operation, referred to as “mini flip-flop,” is performed between
Keechelus and Kachess Lakes in years of sufficient water supply and is performed
for similar reasons as discussed for the flip-flop operation that occurs downstream
from Easton and Cle Elum Dams. Irrigation releases from Keechelus Lake are
higher than from Kachess Lake from June through August. Then, in September
and October, irrigation releases from Keechelus Lake are decreased and
correspondingly increased from Kachess Lake.

The “Yakima River Basin Schematic,” found in Reclamation’s System Operations
Technical Document (Reclamation, 2008c) shows the Yakima River basin
irrigation diversions and irrigation return flows.
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2.3.3 No Action Alternative Operations

2331  Operation Criteria

The No Action Alternative operation criteria are the same as the current
Yakima Project operation with the following exceptions:

The irrigation diversions of entities included in the No Action Alternative
water conservation measures are reduced in wet and average water years by
the total volume of conserved water (157,200 acre-feet). In dry years, the
diversion reduction reflects only the instream flow portion of the conserved
water (84,700 acre-feet). The irrigation portion (72,500 acre-feet) is assumed
to be diverted by the entity.

During the first part of the irrigation season, when diversions are being met from
unregulated flows (generally April through June), all conserved water remains in
the river. However, once the storage control period begins, the irrigation portion
provided from storage is not released from Yakima Project reservoirs in wet and
average water years. This volume is carried over at the end of the irrigation
season and improves the stored water supply for subsequent years. However,
once carried over, it loses its identity to a specific entity and becomes a part of the
total water supply available for the Yakima River basin. During dry years, that
irrigation portion in storage would be released to the specific entity responsible
for its conservation.

2332  Accomplishments

Water Provided by the No Action Alternative

Table 2.7 presents the differences in the hydrologic indicators between

the No Action Alternative and the current operation. The differences
outlined in the table show some improvement in the Yakima Project water
supply over the 25-year period of record (1981-2005) with implementation
of the No Action Alternative. These indicators are discussed in detail in
section 2.2.4.

Instream Flows Provided

The Title XII target flows over Sunnyside Diversion Dam (at Parker gage)
are 136 cfs greater as a result of conservation measures, resulting in the
target flows shown in table 2.8. In addition, there are operational flows of
108 cfs as the result of changes in points of diversion from upstream to
downstream from Sunnyside Diversion Dam by some entities under the
No Action Alternative. The 108 cfs is not an additional target flow, but
does go over the Sunnyside Diversion Dam.
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Table 2.7 Changes in hydrologic indicators under the No Action Alternative compared to the
current operation for the 25-year period of record (1981-2005) (changes shown in absolute
value and percent of change)

TWSA distribution
Apr-Sep Apr-Sep
Yakima | diversion Apr-Sep o
flow volume Yakima Irrigation
volume at | upstream | Sep 30 flow delivery | lIrrigation
April 1 Parker of Parker | reservoir | volumeat | volume proration
Proration
and
(maf) and % change % change
Average year 1981-2005 (results from Yak-RW model)
Current 2.82 0.51 2.02 0.27 0.85 0.07
operation
No Action 2.84 0.62 191 0.30 0.86 0.05
Alternative
Change 0.02 0.11 -0.11 0.03 0.01 -0.02
from current
operation
% change 1% 22% -5% 11% 1% -28%
Dry year 1994 (results from Yak-RW model)
Current 1.75 0.19 1.49 0.07 0.32 0.40 28%
operation
No Action 1.75 0.25 1.42 0.07 0.31 0.38 27%
Alternative
Change 0.00 0.06 -0.07 0.00 -0.01 0.02 %1%
from current
operation
% change 0% 31% -5% 0% -3% -5%

! The irrigation delivery volume shortage is the difference between a full water supply to the farm (represented
by the median volume delivered for the period of record 1981-2005) and the volume delivered in a specific year.

% The irrigation water supply benefits of the conservation actions are realized in 1992 and 1993 as shown by the
improved irrigation proration levels of the No Action Alternative. By 1994, the third year of the dry cycle, the
difference in the proration level of the No Action Alternative and the current operation is negligible and is due to the
rounding of the Yak-RW model results.

Table 2.8 Differences in Title XII target flows downstream from Sunnyside Diversion Dam—
current Yakima Project operation compared to No Action Alternative

Total water supply available estimate Title Xll target flow at Parker
(maf) gage (cfs)

April - May - June - July - Current No Action
September September September September operation Alternative
3.2 2.9 2.4 1.9 600 736
2.9 2.65 2.2 1.7 500 636
2.65 2.4 2.0 15 400 536

Less than above 300 300 varies’

! In dry water years, the target flow is 300 cfs and the 136-cfs increase is adjusted according to the water
rights of the entities participating in the Basin Conservation Program. In a dry year such as 1994, the target
flow would be 394 cfs.
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Introduction to Hydrographs

Monthly instream flow objectives were established by the SSTWG for the
Easton, Cle Elum River, Ellensburg, Wapato and lower Naches River reaches.
(See table 2.2 as a means of evaluating the performance of each alternative. See
table 2.9 and figure 2.1 for reach locations and descriptions.)

Table 2.9 Gages and stream reaches

Gage/ Reach
hydrograph name Stream reach

Easton (RM 202.0) Easton Yakima River: Easton Diversion Dam (RM 202.5)
to Cle Elum River confluence (RM 185.6)

Cle Elum Dam outlet (RM 7.9) Cle Elum Cle Elum River downstream from Cle Elum Dam

Umtanum (RM 140.4) Ellensburg Yakima River: Cle Elum River confluence
(RM 185.6) to Roza Diversion Dam (RM 127.9)

Bumping Dam outlet (RM 17.0) Bumping Bumping River: Bumping Dam (RM 17.0) to
American River confluence (RM 0.0)

Cliffdell (RM 37.9) Upper Naches | Naches River: Little Naches confluence
(RM 44.6) to Tieton River confluence (RM 17.5)

Naches at Naches River (RM 16.8) | Lower Naches | Naches River: Tieton River confluence (RM 44.6)
to the Naches River confluence (RM 0.0)

Parker (RM 103.7) Wapato Yakima River: Sunnyside Diversion Dam
(RM 103.8) to Granger (RM 83.0)

Kiona (RM 29.9) Not applicable | Not applicable

Table 2.2 presents these values for an average water year. For many of the
reaches, but not all, the relationship between flow and habitat quantity for key
salmon and steelhead species and life stages and the unregulated flow pattern
were used to assist in establishing the monthly flow objectives. Spring flow
objectives for the Wapato reach were based on flow-to-smolt survival studies
conducted by the Yakima Klickitat Fisheries Project. Flow objectives were
established for wet, average, and dry water years. For the sake of simplicity, the
monthly flow objectives were grouped by season—spring (March-June); summer
(July-October); and winter (November-February).

The seasonal flow objectives were expressed in terms of total acre-feet of water
required to meet the combined monthly flow objective for each season and were
calculated taking the average of the four median monthly flow objective volumes.
Seasonal flow objectives were expressed in terms of volume, or acre-feet of
water, instead of cubic feet per second of streamflow because of the need to
account for a total basin water budget. These seasonal flow volume objectives
(acre-feet) for the Ellensburg reach (Umtanum gage) and Wapato reach (Parker
gage) are shown in table 2.10 for an average water year. The Ellensburg and
Wapato reaches were selected to represent a general overview of how each
alternative compared to the flow volume objectives. The Ellensburg and Wapato
reaches represent the general flow conditions in the upper and middle-to-lower
Yakima River, which are the reach areas most influenced by the Storage Study
alternatives.
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Table 2.10 Seasonal flow volume objectives and model results for the Umtanum and Parker
gages for an average water year (acre-feet)

Umtanum gage Parker gage
Flows Spring | Summer Winter Spring Summer Winter
Flow objective 741,915 | 304,920 380,010 780,410 316,602 898,766

No Action Alternative 685,946 | 614,456 380,010 725,734 190,155 698,766
Black Rock Alternative | 751,152 | 476,734 434,527 1,007,651 313,234 758,113

Wymer Dam and 701,927 | 550,763 418,356 700,894 187,865 689,855
Reservoir Alternative
Wymer Dam Plus 702,532 | 549,792 418,433 863,031 375,893 690,108

Yakima River Pump
Exchange Alternative

Enhanced water 695,326 | 604,366 379,163 765,463 195,416 694,414
conservation

In addition, a natural (unregulated) flow regime for the Yakima, Naches,

Cle Elum, Bumping, and Tieton Rivers was developed by modeling the river
system without the existing Yakima Project storage reservoirs and diversions and
associated return flows. This flow regime was used in developing instream flow
objectives.

Exceeding the spring and winter seasonal flow volume objectives is acceptable.
However, for the summer seasonal flow objective, the closer the alternative is to
the flow objective the better, but falling below the flow objective is considered
detrimental.

The No Action Alternative seasonal flow volumes for the Ellensburg (Umtanum
gage) and Wapato (Parker gage) reaches were compared to the flow volume
objectives for an average water year. Table 2.11 presents the differences in the
volumes for the No Action Alternative compared to the flow objectives, with the
difference reported as a percent of the flow objective. That is, if the No Action
Alternative meets the flow objective, the percent difference is 0 percent; if it
doubles the flow objective volume, the difference is 100 percent. Modeled flows
in these two reaches are shown in figure 2.2 and figure 2.3. In both reaches, the
No Action Alternative annual stream runoff pattern is essentially identical to
current flow conditions for the spring, summer, and winter seasons.

Table 2.11 Differences between the No Action Alternative flows and flow volume
objectives by season

No Action No Action No Action
Gage location Alternative Spring Alternative Summer Alternative Winter
Umtanum -9% +103% 0%
Parker -71% -40% 0%

2-31



Yakima River Basin Water Storage
Feasibility Study Draft PR/EIS

Relative to the flow volume objective, No Action Alternative flows essentially
meet the flow objectives in the Ellensburg reach (Umtanum gage) in the spring
and winter, but they are double the flow objective in the summer. In the Wapato
reach (Parker gage), No Action Alternative flows are about 40 percent below the
flow objectives in the summer and meet the flow objectives in the winter. In both
reaches, the No Action Alternative annual stream runoff pattern is essentially
identical to current flow conditions for all seasons (figure 2.2 and figure 2.3).
(Hydrographs for four other key reaches are shown in figures 2.4, 2.5, 2.6, and

2.7)

The three Joint Alternatives were compared to the No Action Alternative for the
Ellensburg (Umtanum gage) and Wapato (Parker gage) reaches. The differences
between the Joint Alternative and the No Action Alternative are presented in

table 2.12.

Umtanum (average water year)

6000
winter summer

5500

5000

4500
£ 4000
= 3500
g
£ 3000
g
> 2500
£
o 2000
=

1500

1000

500

U L)

3 E £ 48 0Lt = %wec 3535 ODOAa
Fr888858322332858:253332588¢
Tecdeodgeg it ERag g Q

Menth

== nregulated === Current Black Rock == MNo Action ===Wymer Only ==—Wymer Plus

Figure 2.2 Median daily flow hydrograph for the Umtanum stream gage (RM 140)
for the period of record 1981-2005.
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Figure 2.3 Median daily flow hydrograph for the Parker stream gage (RM 104)
for the period of record 1981-2005.

Figure 2.4 Median daily flow hydrograph for the Easton stream gage (RM 202)
for the period of record 1981-2005.
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Figure 2.5. Median daily flow hydrograph for the Cle Elum stream gage on
the Cle Elum River below dam (RM 7.9) for the period of record 1981-2005.

Figure 2.6. Median daily flow hydrograph for the Lower Naches stream gage
near Yakima (RM 17) for the period of record 1981-2005.
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Figure 2.7 Median daily flow hydrograph for the Kiona gage (RM 29) for
the period of record 1981-2005.

Table 2.12 Differences in flow between Black Rock, Wymer Dam and Reservoir, and Wymer Dam

Plus Yakima River Pump Exchange Alternatives and No Action Alternative
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Dry Year Proratable Irrigation Supply Provided

Under the current operation, there are 6 years in the 25-year period of record
(1981-2005) when the proration level is less than 70 percent. In 5 of these years,
the proration level is better under the No Action Alternative; however, in the third
year (1994) of the 3-year dry cycle of 1992-94, it is not (table 2.13). Some
improvement occurs in the irrigation delivery shortage indicating that, in a dry
year, more water is delivered to the farm turnout as the result of the water
conservation measures included in the No Action Alternative.

Table 2.13 shows the proration level for the 6 dry years for the 25-year period of
record (1981-2005) under the No Action Alternative compared to the current
operation.

Table 2.13 Irrigation proration level for the No Action Alternative compared to the current
operation for the 25-year period of record (1981-2005)

Proration level (percent)

Water year Current operation No Action Alternative Difference
1987 64 69 +5
1992 68 70 +2
1993 56 57 +1
1994 28 27 L1
2001 40 44 +4
2005 38 45 +7

! The irrigation water supply benefits of the conservation actions are realized in 1992 and 1993 as shown by
the improved irrigation proration levels of the No Action Alternative. By 1994, the third year of the dry cycle, the
difference in the proration level of the No Action Alternative and the current operation is negligible and is due to
rounding of the Yak-RW model results.

Municipal Supply Provided

Under the No Action Alternative, the municipal water supply need would be
satisfied by the communities’ acquisition of water rights from existing water right
holders.

2.3.4  Economic and Financial Analysis

No economic and financial analysis was performed for the No Action Alternative
because an incremental analysis was used. In an incremental analysis, economic
effects of the proposed Joint Alternative are measured in terms of changes from
the No Action Alternative. Any construction costs for water conservation
measures included in the No Action Alternative would be provided by the
YRBWEP program or other sources.
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2.35 Actions and Permits

Reclamation would obtain all necessary permits to implement the No Action
Alternative before any conservation plans are implemented, in accordance with
local, State, Federal, and Tribal laws. See chapter 1, Section 1.4, “Related
Permits, Actions, and Laws.”

2.4 Black Rock Alternative

24.1 Description

24.1.1  Physical Features

The Black Rock Alternative involves a diversion and partial exchange of
Columbia River water for Yakima Project water currently diverted by the Roza
and Sunnyside Divisions (Roza and Sunnyside) of the Yakima Project for
irrigation. Roza and Sunnyside have been identified as potential willing water
exchange participants. See foldout map.

Columbia River water pumped from Priest Rapids Lake would be stored in a
Black Rock reservoir to be constructed in the Black Rock Valley. Stored water
would be conveyed by an outflow conveyance system extending from the
reservoir to the lower Yakima Valley and delivered to Roza Canal at MP 22.6 for
Roza’s downstream users and to Sunnyside Canal at MP 3.83 for Sunnyside
upstream and downstream users. Most of the Yakima Project water currently
diverted from the Yakima River by these two water exchange participants would
not be diverted, and the freed-up water would instead be used to meet the Storage
Study goals.

A 2,400-foot intake channel on Priest Rapids Lake with fish screens that meet
NOAA and Washington State criteria would carry water to the Priest Rapids
pumping plant. The pumping plant would house three 500-cfs pump units and
two 1,000-cfs pump units (total 3,500 cfs) that would withdraw water from Priest
Rapids Lake at about elevation 488 feet and lift it to elevation 1,440 feet.
Conveyance from the Priest Rapids pumping plant to the new Black Rock
reservoir would be via a 6.5-mile, 17-foot-diameter tunnel with a capacity of
3,500 cfs. A 22-foot vertical surge shaft would be located about %-mile up the
tunnel from the pumping plant. A 6-mile-long, 500-kV transmission line would
be constructed from the Midway Substation to the Priest Rapids pumping plant.
Black Rock reservoir would be impounded with a central core rockfill dam

525 feet high above original ground (structural height, 755 feet) and 6,695 feet
long. The reservoir would have an active storage of 1,300,000 acre-feet. It would
be 10 miles long at full pool (1,775 feet elevation) and a mile across at its widest
point.

Pumping from Priest Rapids Lake would occur anytime Columbia River water is
available in excess of current instream target flows and storage space is available
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in Black Rock reservoir, with the exception of July and August, when no
Columbia River withdrawals would occur. State law prohibits withdrawals from
the Columbia River in July and August unless the withdrawals can be replaced by
other water. The operation objective is to annually fill Black Rock reservoir to
full capacity to assure the water exchange can be effected.

Throughout this document, the availability of water for pumping into Black Rock
reservoir is characterized as a monthly average quantity because its measure is
based on the BPA’s HYDSIM simulation of current monthly operations. Within
this monthly modeling capability, the available water for pumping is limited by
the smallest of the excess of flows at Bonneville Dam, McNary Dam, and Priest
Rapids above their respective ESA seasonal flow targets. These ESA targets are
presented in Section 2.4.2, “Operations.” However, in actual operations, the issue
of availability of water for pumping is contemplated to be resolved on a daily or
weekly basis with parties to ESA in-season forums.

Stored water would be released through the reservoir’s single-level screen intake
at elevation 1,500 feet to a 17-foot-diameter tunnel with a capacity of 2,500 cfs on
the northern side of the reservoir. The tunnel would parallel Yakima Ridge for
about 14 miles to a 40-foot-diameter surge shaft. At that point, the tunnel would
turn to the southwest and extend about 3 miles to the north side of SR-24. From
there, water would be conveyed in a 3,000-foot-long, 17-foot-diameter buried
steel pipeline that would cross under SR-24 to MP 22.6 of the Roza Canal. At
this point, the pipeline would split, with 885 cfs carried to the 23-MW Black Rock
powerplant and into the Roza Canal and up to 1,200 cfs carried in a 12-foot-
diameter buried steel pipeline to the Sunnyside Canal.

The Sunnyside pipeline would extend from the vicinity of MP 22.6 of the Roza
Canal about 6.5 miles over Konnowac Pass to the Sunnyside Canal at MP 3.83.
At this point, most of the water would be discharged through a new Sunnyside
powerplant (29.5 megawatts) into the Sunnyside Canal for downstream delivery.
However, a small number of Sunnyside water users upstream of this point would
receive delivery of 17 to 20 cfs by a pumping plant and a buried PVC pipeline
about 3.2 miles long, located on the right embankment of the Sunnyside Canal.

Roza would continue to obtain its water supply from the Yakima River by
diverting at the Roza Diversion Dam (RM 127.9.) to MP 22.6. This diversion
would continue to provide flows (up to 1,075 cfs) for the operation of the existing
Roza Powerplant and the approximately 180-200 cfs required for irrigation by
Roza of lands upstream of MP 22.6. Sunnyside would continue to receive some
water from the Yakima River in wet water years, as discussed in the operations
criteria. In addition, both Roza and Sunnyside would continue to divert mid-
March to late-March “flood flow waters” for “priming” their canal systems prior
to the beginning of the irrigation season.
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In addition, Reclamation would provide minimum basic recreation facilities at the
reservoir (such as day-use only), resource protection and public safety, parking
lots, boat ramps (existing SR-24), vehicular access of drawdown shoreline, and
portable utilities. Additional recreation facilities could be provided by others.

Features to Mitigate for Reservoir Seepage

Modeling Groundwater Hydrologic Impacts of the Black Rock Reservoir
(Reclamation, 2007d) indicated seepage could occur, so the following features are
being considered to mitigate reservoir seepage. For a more detailed discussion of
mitigation for reservoir seepage, see the “Water Quality” section in chapter 4.

Features to mitigate seepage from the reservoir would likely include a vertical
cutoff blanketing wall, drainage tunnel, and downstream well fields.

Blanketing would be located upstream of the dam on the south reservoir rim and
would consist of an impervious layer (such as impervious soils, shotcrete, or
geomembrane). Upstream blankets lengthen the seepage path by forcing seepage
to enter the underlying formations further upstream of the dam.

The key portion of the cutoff wall/grout curtain would be located on the south
abutment of the dam and would intercept seepage up to 400 feet deep. The
structure would be underground.

The drainage tunnel collects seepage through the south dam abutment with a
series of tunnels and drain holes to transport seepage away from the area.
Structures would be underground.

The well fields would withdraw seepage water out of the ground. Numerous
pumped wells would be installed in a grid in the downstream sediments,
connected to a manifold system that would collect seepage and convey it from the
site in a pipeline or lined canal. The wells would be several hundred feet deep.
There would be a fenced area for the well field that could comprise several acres
along downstream portions of the Dry Creek and Cold Creek drainages.

Construction Activities

A cellular cofferdam would be constructed on Priest Rapids Lake to allow for
dewatering of the area around the gated intake structure.

An access road would be constructed on the right bank of the Columbia River off
SR-24 approximately 10 miles to the Priest Rapids pumping plant location. It
would be located along an abandoned railroad track.

Material from tunnel-boring operations would be hauled to the damsite to be used
as necessary in the embankment. Other borrow and stockpile areas would be
located in the reservoir area.
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SR-24 would be relocated approximately 12 miles south of the Black Rock
reservoir (frontispiece map). Relocating two transmission lines and replacing a
buried fiber optic line along SR-24 would also be necessary.

Operation and Maintenance Activities

Routine maintenance at the intake for Priest Rapids pumping plant would include
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. 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.

The dam would require periodic maintenance, inspection, monitoring, and debris
removal.

Powerplants would need routine maintenance. Replacement or winding of
generators and turbine overhauls would be on a 20-year cycle.

Tunnels and surge shafts would require minor coating and concrete repair
periodically.

Typical Annual Operation Scenario

Black Rock reservoir releases would begin in April with the start of the Yakima
Project irrigation season and continue through late October. During the months of
April through June, reservoir depletions could, to some extent, be replaced by
pumping if Columbia River flows were available in excess of the instream target
flows. As such, reservoir drawdown during this period would be relatively slow.
However, during the peak demand months of July and August, when the release
volume is generally about 110,000 acre-feet per month, pumping is not permitted
from the Columbia River, and the reservoir contents would be depleted rapidly
without subsequent refill. The maximum volume that can be pumped by the
Priest Rapids pumping plant in any month is about 215,000 acre-feet, and
maximum pumping would generally occur in September and October to refill this
depleted storage space. Figure 2.8 shows daily reservoir elevations for the typical
annual operation.

In years when the maximum water exchange occurs, Black Rock reservoir would
release a total of about 600,000 acre-feet annually.® Reservoir contents would
generally be at maximum pool prior to the beginning of the irrigation season and
at minimum pool at the end of August.

® These are the water years when the April 1 TWSA is less than 3.2 maf.

2-40



Chapter 2
Joint Alternatives

Black Rock Daily Reservoir Elevation
(Typical Annual Operation)
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Figure 2.8 Black Rock daily reservoir elevations for the typical annual operation.

Table 2.14 presents this configuration of the Black Rock Alternative.

Reclamation’s geologic investigations concluded that, based on current
information, a potential Black Rock Alternative appears to be technically viable
and a potential water exchange could meet the goals of the Storage Study.

The total project cost for the Black Rock Alternative (table 2.15) was estimated at
$4.5 billion (April 2007 prices).

Table 2.16 presents annual operation, maintenance, replacement, and pumping
energy (OMR&E) costs.

2.4.2 Operations

2421  Columbia River Water Supply for Black Rock Reservoir

The Federal Columbia River Power System (FCRPS) 2004 Biological Opinion
(BIOP) prepared by the National Oceanic and Atmospheric Administration,
National Marine Fisheries Service (NOAA Fisheries) establishes seasonal flow
targets downstream from Priest Rapids, McNary, and Bonneville Dams.* Target
flows facilitate spawning and downstream passage of juveniles, and accommodate
returning adult salmon and steelhead. Flow objectives to protect fall Chinook

* These targets are identical to those contained in the December 2000 BIOP.
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Table 2.14 Summary of major facilities for the Black Rock Alternative

Facilities

Black Rock reservoir
pump only

Priest Rapids Lake intake and fish screen

Design flow capacity
Intake location

3,500 cfs
On right bank of Priest Rapids Lake

Priest Rapids pumping plant

Design flow capacity
500-cfs, two-stage spiral case pumps

3,500 cfs — 172 MW (annual average)
Three

1,000-cfs, two-stage spiral case pumps Two

Pump lift 1,400 feet
Inflow conveyance system

Design flow capacity 3,500 cfs

Conveyance type

all tunnel (17-foot-diameter, 6.2 miles long)

Black Rock dam

Location

Central core rockfill embankment dam
Crest elevation
Structural height
Crest width, length

Spillway

Low-level outlet works through dam

Black Rock Valley (see foldout map)

1,785 feet

755 feet

40 feet, 6,695 feet

None — low-level outlet only

Upstream steel-lined concrete conduit,
downstream buried steel pipe, and two jet-flow
gates in south dam abutment

Black Rock reservoir

Maximum water surface elevation

Active storage capacity

Elevation top of active storage, surface area
Inactive storage capacity

Elevation top of inactive storage

Length

SR-24 relocation

1,778 feet

1,300,000 acre-feet

1,775 feet, 8,640 acres

157,610 acre-feet

1,500 feet

10 miles long at 1,775 feet elevation

12 miles south of Black Rock reservoir in
Rattlesnake Hills

Outflow conveyance system

Design flow capacity
Intake structure
Conveyance type

2,500 cfs
Single-level screened
Tunnel/pipeline (17-foot-diameter)

Black Rock outlet facility/powerplant and bypass

Location
Powerplant capacity

Adjacent to Roza Canal MP 22.6
900-cfs Black Rock powerplant — 23 MW

Sunnyside powerplant and bypass

Location

Adjacent to Sunnyside Canal MP 3.83
900 cfs — 15 to 29.5 MW

Powerplant capacity
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Feature

Costs

Priest Rapids fish screen and intake, pumping plant, and inflow conveyance
(all tunnel)

Black Rock dam—central core rockfill embankment
Highway and utility relocations

Black Rock reservoir outlet works, outlet structure, and outflow conveyance to
Roza Canal

Black Rock outlet facility—1,500-cfs powerplant
Sunnyside powerplant
Delivery systems to Roza, Sunnyside, and modification to existing facilities

$504,865,800

$890,935,200
$71,881,100
$463,042,600

$120,704,500
$37,100,000
$164,880,000

Subtotal of pay items

$2,253,409,200

Total mobilization costs (5% +/-)

$115,000,000

Subtotal with mobilization

$2,368,409,200

Total unlisted items (10% +/-) $231,590,800
Construction contract cost $2,600,000,000
Total contingencies (25% +/-) $700,000,000

Total field cost

$3,300,000,000

Noncontract costs (35% +/-)

$1,200,000,000

Total project cost

$4,500,000,000

'Total project cost does not include interest during construction.

Table 2.16 Annual operation, maintenance, replacement, and pumping

energy costs

Black Rock reservoir

Item pump only

Operation, maintenance, and replacement costs $10,170,000
Energy costs for pumping $50,000,000
Total $60,170,000

spawning, incubation, and rearing downstream from Priest Rapids Dam at Vernita
Bar are also in place. Table 2.17 and figure 2.9 show these seasonal targets.

The water supply for Black Rock reservoir is obtained by pumping from the Priest
Rapids Lake when mainstem Columbia River flows are greater than the seasonal
instream target flows. In addition, the State of Washington, as a part of its
Columbia River Basin Water Management Program, has indicated that
withdrawal of water from the Columbia River for out-of-stream uses in July and
August is prohibited (unless appropriately mitigated).

Table 2.18 provides the average monthly volumes of water in the vicinity of
Priest Rapids Dam after all the instream target flow assumptions have been
met downstream. These volumes may be available for diversion to Black Rock
reservoir under water supply conditions similar to those of water years 1981-
2005.
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Table 2.17 Seasonal flow targets and planning dates for the mainstem Columbia River

Fall through spring targets Summer targets
Columbia River Flow Flow
location Dates (cfs) Dates (cfs)

At Priest Rapids Dam - 4/10 - 6/30 135,000 NA NA
transport target’
At Priest Rapids Dam - 10/10 - 6/30 55,000 NA NA
spawning target?
At McNary Dam - 4/10 - 6/30 $220,000 - 260,000 7/01 - 8/31 200,000
transport target’
At Bonneville Dam - 11/1 - 4/30 4125,000 -160,000 NA NA
spawning target*

Flow (1,000 cfs)

' As per NOAA — Fisheries, 2000 for listed species.

2 Pertains to nonlisted species (Chinook salmon) as per Vernita Bar Agreement; would govern in October;
after 4/10, the 135,000-cfs minimum governs.

® Objective varies according to water volume forecasts.
* Objective varies based on actual and forecasted water conditions.
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Figure 2.9 Flow targets on the Columbia River and water availability above flow targets.
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Table 2.18 Columbia River volumes available for pumping (acre-feet) for the 25-year period of record (1981-2005)

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Total
1981 0| 3,471,000 | 7,138,000 | 3,483,000 | 1,184,000 0 0 5,199,000 1,413,000 | 1,674,000 | 23,562,000
1982 0 | 1,354,000 | 5,289,000 | 3,658,000 | 4,584,000 311,000 3,983,000 9,600,990 2,625,000 | 1,886,000 | 33,290,990
1983 0| 2,112,000 | 5,911,000 | 2,314,000 | 5,548,000 52,5000 2,567,000 207,000 1,346,000 | 1,016,000 | 21,546,000
1984 | 2,336,000 | 1,356,000 | 5,746,000 | 1,143,000 | 2,503,000 371,500 0 2,170,000 938,000 | 1,063,000 | 17,626,500
1985 268,000 | 1,057,000 | 4,440,000 117,000 914,000 290,500 1,395,000 0 £ £ 332,000 | 1,40,8000 | 10,221,500
1986 190,000 0 | 4,585,000 | 1,467,000 | 4,553,000 | 1,048,500 0 666,000 g g 330,000 911,000 | 13,750,500
1987 0 0| 1,596,000 207,000 926,000 0 0 0 nE. 69. 239,000 | 1,244,000 4,212,000
1988 0 0 0 0 0 0 0 0 = = 1,067,000 | 1,400,000 2,467,000
1989 0 0 227,000 0 207,000 205,500 791,000 0 E GE’ 484,000 | 1,314,000 3,228,500
1990 0| 599,000 | 5,324,000 | 2,772,000 | 1,647,000 | 749,000 0| 2261000 & | © [ 939,000 | 1,329,000 | 15620,000
1991 1,266,000 | 2,326,000 | 6,649,000 | 5,141,000 | 1,477,000 0 1,737,000 305,000 ] G 1,311,000 | 1,593,000 | 21,805,000
1992 0 0 0| 1,618,000 46,000 0 0 0 i i 481,000 | 1,649,000 3,794,000
1993 0 0 0 0 0 0 0 0 § § 637,000 | 1,475,000 2,112,000
1994 0 0 399,000 0 0 0 0 0 5 5 578,000 | 1,481,000 2,458,000
1995 0 0 576,000 | 2,466,000 | 3,262,000 156,000 998,000 0 g g 1,577,000 | 1,774,000 | 10,809,000
1996 | 2,275,000 | 6,778,000 | 6,023,000 | 7,962,000 | 6,077,000 | 1,583,500 4,843,000 3,723,000 5 5 1,233,000 | 1,500,000 | 41,997,500
1997 0 | 2,033,000 | 6,221,000 | 6,792,000 | 5,145,000 | 1,541,000 | 10,186,990 | 11,865,990 é -n% 2,745,000 | 4,342,000 | 50,871,980
1998 | 1,277,000 | 1,039,000 | 5,063,000 | 1,574,000 | 1,415,000 0 131,000 4,259,000 2 2 442,000 | 4,113,000 | 19,313,000
1999 1,720,000 | 3,145,000 | 4,376,000 | 4,330,000 | 4,320,000 735,500 1,290,000 3,407,000 E g 3,492,000 | 1,230,000 | 28,045,500
2000 4,000 | 2,659,000 | 4,896,000 | 3,763,000 | 3,084,000 | 1,042,000 0 0 3 8 1,938,000 | 2,469,000 | 19,855,000
2001 1,807,000 | 4,987,000 469,000 308,000 36,000 0 0 0 ‘g Eg 818,000 | 1,487,000 9,912,000
2002 403,000 | 1,241,000 | 1,133,000 | 1,319,000 444,000 436,000 0 3,839,000 > =3 1,282,000 562,000 | 10,659,000
2003 0 0 0 822,000 | 2,091,000 424,500 0 0 E E 657,000 | 1,691,000 5,685,500
2004 110,000 0| 1,081,000 789,000 449,000 0 0 0 2 2 1,359,000 | 1,620,000 5,408,000
2005 50,000 868,000 | 1,390,000 | 1,043,000 438,000 0 0 0 2 2 796,000 | 1,774,000 6,359,000
Avg 468,240 | 1,401,000 | 3,141,280 | 2,123,520 | 2,014,000 376,780 1,116,880 1,900,119 1,162,360 | 1,680,200 | 15,384,379
Min 0 0 0 0 0 0 0 0 239,000 562,000 2,112,000
Max | 2,336,000 | 6,778,000 | 7,138,000 | 7,962,000 | 6,077,000 | 1,583,500 | 10,186,990 | 11,865,990 3,492,000 | 4,342,000 | 50,871,980
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Pumping to Black Rock Reservoir

Table 2.19 shows the monthly pumping of the portion of the available Columbia
River water needed to replenish Black Rock reservoir contents as the result of
annual depletions associated with deliveries to the water exchange participants
and reservoir evaporation and seepage losses. The operation objective is to
maintain Black Rock reservoir contents at full capacity (1.3 million acre-feet) as
much as possible by pumping when Columbia River water is available and there
is space available in Black Rock reservoir to store the water.

Water Releases

Water is released from Black Rock reservoir beginning with the irrigation season
in April of each year. Water is transported by the Black Rock outflow
conveyance system to a bifurcation at the Roza Canal MP 22.6 near the SR-24
crossing where the following deliveries are made:

e Up to 890 cfs to the Roza Canal primarily for delivery to downstream
Roza lands®

e Upto 1,260 cfs to a new buried steel pipeline extending to MP 3.83 of the
Sunnyside Canal primarily for delivery to downstream Sunnyside lands®

All of Roza’s irrigation needs upstream of Roza Canal MP 22.6 continue to be
supplied by Yakima River diversions at the Roza Diversion Dam, except for those
at pumping plant #3 (footnote 6). Yakima River diversions are also made for the
operation of the Roza powerplant.

In wet water years when the Yakima Project April 1 TWSA estimate is greater
than 3.2 million acre-feet, Yakima River flows in excess of the Black Rock
Alternative operation criteria for flow objectives at the Parker gage (see table 2.23
shown later in this chapter) can be diverted from the Yakima River at Sunnyside
Diversion Dam. In such years, any residual water supply necessary to meet
Sunnyside’s irrigation demands is delivered from Black Rock reservoir. When
the TWSA is less than 3.2 million acre-feet, all of Sunnyside’s irrigation needs
would be provided from Black Rock reservoir.’

Table 2.20 provides an example of the sources of water supply when the
maximum and minimum Sunnyside water exchange occurs in nonprorated water
years.

> About 35 cfs would be used upstream at Roza Pumping Plant #3 (MP 22.5).

¢ About 20 cfs would be delivered upstream by a new pumping plant and a buried
PVC pipeline.

" Of the 25-year period of hydrologic record, excess flows were available in 10 years. In
9 years the excess flows were only adequate to meet some of the irrigation needs for one month or
more. In 1997 when the April 1 TWSA was 4.5 million acre-feet these flows could fully meet
Sunnyside’s April and May irrigation needs.
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Table 2.19 Black Rock pumping volumes (acre-feet) for the 25-year period of record (1981-2005) (results from the Yak-RW Model)

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Total
1981 0| 132,420 6,240 6,020 7,660 0 0| 208,260 208,260 | 215,210 784,070
1982 0| 21,310 6,240 6,020 7,660 30,520 | 88,760 68,390 208,260 | 148,130 585,290
1983 0| 12730 6,240 6,020 7,660 21,420 | 86,800 82,050 208,260 | 161,170 592,350
1984 6,480 6,250 6,240 6,250 7,720 56,320 o] 178250 £ 208,260 | 149,160 624,930
1985 6,460 6,240 6,240 6,020 7,660 46,020 | 120,880 o] % 5 208,260 | 215,210 622,990
1986 | 81,950 0 12,490 6,020 7,660 69,100 0| 207,460 | ¢& & 208,260 | 182,150 775,090
1987 0 0 18,970 6,020 7,660 0 0 o] % = 208,260 | 215,210 456,120
1988 0 0 0 0 0 0 0 o] E £ 208,260 | 215,210 423,470
1989 0 0| 215210 0| 207,000 | 134,010 | 97,820 0| @ =) 208,260 | 215210 | 1,077,510
1990 0| 88,180 6,240 6,020 7,660 39,840 0| 207,460 § é 208,260 | 177,300 740,960
1991 6,480 6,250 6,240 6,020 7,660 0| 166810 | 109,930 | T = 208,260 | 182,150 699,800
1992 0 0 0| 25220 7,720 0 0 0| ® ® 208,260 | 215210 456,410
1993 0 0 0 0 0 0 0 0 % % 208,260 | 215,210 423,470
1994 0 0| 215210 0 0 0 0 0| @ @ 208,260 | 215,210 638,680
1995 0 0| 215210 | 194,380 | 62,160 30,520 | 136,360 il = a 208,260 | 215,210 | 1,062,100
1996 | 81,960 6,250 6,240 6,250 7,720 33,320 | 93,500 | 108,280 ;';_’ § 208,260 | 179,120 730,900
1997 0| 12700 6,240 6,020 7,660 33,290 | 45,530 59,090 | o “ 208,260 99,260 478,050
1998 6,480 6,250 6,240 6,020 7,660 0| 110,950 87380 | 2 2 208,260 | 179,370 618,610
1999 6,480 6,250 6,240 6,020 7,660 29,100 | 86,100 58,470 | =2 2 208,260 94,070 508,650
2000 4,000 8,730 6,240 6,250 7.720 15,120 0 o| © © 208,260 | 215,210 471,530
2001 | 169,100 6,240 6,240 6,020 7,660 0 0 o] & 2 208,260 | 215,210 618,730
2002 | 189,620 6,250 6,240 6,020 7,660 21,500 0| 184050 £ 2 208,260 | 149,860 779,460
2003 0 0 0| 24,990 7,660 30,520 0 o| € 3 208,260 | 215210 486,640
2004 | 110,000 0| 118,520 6,250 7,720 0 0 o| 2a 2 208,260 | 215,210 665,960
2005 | 50,000 | 202,160 6,240 6,020 7,660 0 0 0| =2 2 208,260 | 215210 695,550
Avg | 28760 | 21,128 35,568 | 14,155 | 16,006 23,624 | 41,340 62,363 208,260 | 188,587 640,693
Min 0 0 0 0 0 0 0 0 208,260 94,070 423,470
Max 189,620 202,160 215,210 194,380 207,000 134,010 166,810 208,260 208,260 215,210 1,077,510
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Table 2.20 Sources of water supply of exchange participants for the Black Rock

Alternative for the 25-year period of record (1981-2005) (results from the Yak-RW Model
using nonprorated water years 1997 and 2004 as illustrations)

Yakima Black Rock
River reservoir Total
(acre-feet rounded for illustration)
Water year 1997
Roza Division 65,000 235,000 300,000
Sunnyside Division (with minimum from Black Rock) 222,000 138,000 360,000
Total 287,000 373,000 660,000
Water year 2004
Roza Division 65,000 235,000 300,000
Sunnyside Division (with maximum from Black Rock) 0 360,000 360,000
Total 65,000 595,000 660,000

Reservoir Contents

Black Rock reservoir contents are at the maximum level not later than the end of
March prior to the start of the Yakima Project irrigation season. Minimum
reservoir contents occur at the end of August because of the restriction on July
and August pumping from the Columbia River. Maximum pumping to refill

Black Rock storage space generally occurs in September and October.

End-of-month Black Rock reservoir contents (maximum, minimum, average, and
average percent of full) for the 25-year period of record are shown in table 2.21.

Table 2.21 Black Rock reservoir end-of-month contents (thousands acre-feet) for
the 25-year period of record (1981-2005) based on the water delivery criteria

(results from Yak-RW Model)

Nov Dec | Jan | Feb | Mar | Apr | May |June | July | Aug | Sep Oct
Maximum 1,300| 1,300| 1,300| 1,300| 1,300 1,299 1,298| 1,298| 1,240| 1,140| 1,256| 1,300
Minimum 838 832| 1,041 1,035| 1,045 974| 879 772 659 541 662 845
Average 1,206| 1,221| 1,250| 1,258| 1,267 1,229 1,182| 1,146| 1,036| 919| 1,037| 1,181
Average % full 93 94 96 97 97 95 91 88 80 71 80 91

Water years 1992-1994 are the lowest water supply years for both the Columbia
River Basin and the Yakima River basin. Table 2.22 shows the monthly volumes
of Columbia River water available for pumping, the volumes pumped, and the
Black Rock reservoir end-of-month contents for the 3 dry years of 1992-1994,
and the year preceding (1991) and following (1995) this period.
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Table 2.22 Columbia River water available, water pumped to Black Rock reservoir, and Black
Rock reservoir end-of-month reservoir contents (water years 1991-1995)

Monthly water volumes available for pumping from the Columbia River

Water in the vicinity of Priest Rapids Dam (maf)

year | Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
1991 |1.266 | 2.326 6.649 5.141 1.477 0 1.737 .305 0 0 1.311 1.593
1992 0 0 0 1.618 0.46 0 0 0 0 0 481 1.649
1993 0 0 0 0 0 0 0 0 0 0 .637 1.475
1994 0 0 .399 0 0 0 0 0 0 0 .578 1.481
1995 0 0 .576 2.466 | 3.262 .156 .998 0 0 0 1577 | 1774

Monthly water volumes pumped to Black Rock reservoir from the Columbia River in the vicinity of

Water Priest Rapids Dam (results from Yak-RW Model [maf])

yeéar | Nov | Dec Jan Feb Mar Apr May Jun Jul | Aug | Sep Oct

1991 | .006 | .006 .006 .006 .007 0 167 110 0 0 .208 .182
1992 0 0 0 .025 .007 0 0 0 .208 .215
1993 0 0 0 0 0 0 0 0 0 0 .208 .215
1994 0 0 .215 0 0 0 0 0 .208 .215
1995 0 0 .215 194 .062 .030 136 0 0 0 .208 .215
Water End-of-month reservoir contents (results from Yak-RW Model [maf])

year | Nov | Dec Jan Feb Mar Apr May Jun Jul | Aug | Sep Oct

1991 Full Full Full Full Full 1.228 1.297 1.296 1.175 |1.055| 1.171 Full

1992 [1.293| 1.287 | 1.281 Full Full 1.228 | 1.131 | 1.022 902 | .785 | .907 1.090
1993 |1.083| 1.077 1.071 1.065 1.057 .986 .889 .781 .667 .554 .679 .862
1994 .856 .850 1.059 1.053 1.045 974 .879 772 .661 .551 677 .860
1995 .854 .848 1.057 1.245 Full 1.259 1.297 1.187 1.066 | .946 | 1.062 1.224

2422  Yakima Profect Modifications to Operations

Under the Black Rock Alternative, filling of Yakima Project reservoirs is the
same as under the current operation. However, in regard to reservoir releases, the
changes discussed below would be made:

e From September through May, additional releases of about 185-200 cfs
would be made from Cle Elum Reservoir to increase Cle Elum River
flows from the current 200 cfs to about 400 cfs. The objective is to
improve the aquatic habitat of the Cle Elum River and downstream. These
additional flows will continue downstream to exit the Yakima River basin
at the Columbia River confluence.

e To lessen the effect of the early September flip-flop operation, the
transition period of decreasing Cle Elum Lake releases and increasing
Rimrock Lake releases would be extended with the shift in releases from
Cle Elum Lake to Rimrock Lake beginning on August 12 rather than
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August 31. The completion of the reservoir release transition would
remain at mid-September. Storage releases prior to August 12 and in the
fall would also be modified to shift some of the release from the upper
Yakima River reservoirs to the Naches River reservoirs.

e Enhanced instream flows at the Parker gage would occur. These enhanced
flows are based on flow objectives suggested by the SSTWG shown in
table 2.2. The criteria input into the Yak-RW model for operation of the
Black Rock Alternative appears in table 2.23. The flow at the Parker gage
when the April 1 TWSA estimate is 2.90 million acre-feet is similar to the
flow objectives shown in table 2.2 for an average water supply year.

These criteria require the release of stored water (or bypass of reservoir
inflow that would have been stored) in the spring to considerably improve
flows at the Parker gage beyond the unregulated flow of the No Action
Alternative (figure 2.11 in section 2.9.1). This operation is made possible
as the result of the summer exchange whereby a major portion of the
stored water required is delivered to Roza and Sunnyside from Black Rock
reservoir rather than from Yakima Project reservoirs.

Table 2.23 Operation criteria for flow objectives at the Parker gage

April 1 TWSA Instream flow objectives (cfs)*

(maf) Apr May Jun Jul Aug Sep Oct
1.75 and less 300 all months
1.80 1,500 2,000 1,000 700 300 300 300
2.00 2,000 3,000 1,700 1,000 500 500 500
2.65 2,400 3,000 1,900 1,200 1,100 1,100 1,100
2.90 2,700 3,500 2,700 1,300 1,300 1,300 1,300
3.20 4,200 4,200 4,100 1,400 1,300 1,300 1,300
5.00 4,200 4,200 4,100 1,400 1,300 1,300 1,300

! For the period of July through October, the flow at the Parker gage is the greater of the values shown or
the Title XII target flow modified by the water conservation actions of the No Action Alternative.

24.2.3  Municipal Operations

Under all of the Joint Alternatives, the additional future municipal water supply of
82,000 acre-feet required by the year 2050 is modeled as a continuous flow
withdrawal at selected diversion points in various reaches of the Yakima River.
These reaches and the volumes of water required for municipal demand were
determined by the projected population growth for those parts of the Yakima
River basin. These volumes were distributed evenly throughout the year. From
November through June, the demand was assumed to be met by natural flows or
return flows and did not require releases from storage. However, beginning with
the storage control period (generally July 1) and continuing through October 31,
the demand upstream of the Parker gage was provided from storage releases
(table 2.24).
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Table 2.24 Reaches and volume of future municipal water supply

Future additional municipal
Subarea needs (acre-feet) Water supply criteria
Upstream of the Parker gage
Upper Yakima River 13,000 Storage releases during
Middle Yakima and Naches 35.000 storage control and
Rivers ’ unregulated flows during the
Subtotal 48,000 residual period
Downstream from the Parker gage
Lower Yakima River 34,000
Unregulated flows
Subtotal 34,000
Total 82,000

The additional future municipal water demand (year 2050) is estimated at

82,000 acre-feet. Of this amount, 48,000 acre-feet is estimated to be required
upstream of the Parker gage (RM 103.7) and 34,000 acre-feet downstream. The
downstream volume of 34,000 acre-feet is provided from unregulated flows for
the entire 12-month period. The upstream volume of 48,000 acre-feet is also
provided from unregulated flows until such time as the Yakima Project operation
is declared to be on storage control (generally about July 1). This means that, for
approximately one-third of the year (July-October), about 16,000 acre-feet of
stored water is being released to meet the future municipal demands.

The municipal demand was treated as being proratable and was subject to
proration in dry years in the same manner as the proratable irrigation supply. Itis
assumed that 50 percent of this municipal withdrawal returns as surface and
subsurface flows during the winter and 50 percent during the summer.

2424  Summary

Table 2.25 illustrates the primary criteria for the integrated Black Rock
Alternative, Yakima Project.

2.4.3  Accomplishments

2431 Water Provided by the Black Rock Alternative

The changes in the hydrologic indicators which occur with the Black Rock
Alternative are shown in table 2.26. The changes outlined in the table show an
improvement in the Yakima Project water supply over the 25-year period of
record with implementation of the Black Rock Alternative. This improvement is
primarily the result of the redistribution of the TWSA achieved by delivering
water to Roza and Sunnyside from Black Rock reservoir in lieu of their current
Yakima River diversions.
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Table 2.25 Integrated Black Rock Alternative - Yakima Project operation criteria

End of prior calendar year

|

Current calendar year

Prior irrigation

season Irrigation season
Sep Oct Nov | Dec | Jan | Feb | Mar Apr | May | Jun | Jul Aug Sep | Oct
Filling Black
Filling Black Rock reservoir Rock
reservoir
Additional Cle Elum Lake releases of 185-200 cfs | |

Yakima Project irrigation diversions

Sunnyside

Black Rock reservoir exchange deliveries to Roza and

TWSA estimates

Enhanced Parker gage flows based on

Municipal water diversions

Table 2.26 Changes in hydrologic indicators under the Black Rock Alternative compared to the No
Action Alternative for the 25-year period of record (1981-2005) (Changes shown in absolute value and

percent of change)

TWSA distribution Apr-Sep
Apr-Sep Apr-Sep Sep 30 Yakima | Irrigation o
) Yakima flow | diversion volume | reservoir | River flow | delivery | Irrigation
April 1 volume at | upstream of the | contents |Volumeat| volume | proration
TWSA | Parker gage |  Parker gage change | mouth | shortage” | level
Proration
and %
(maf) and % change change
Average 1981-2005 (results from Yak-RW model)
No Action Alternative 2.84 0.62 1901 0.30 0.86 0.05
Black Rock Alternative 2.90 0.98 1.47 0.43 1.22 0.02
Change from No Action 0.06 0.36 -.44 0.13 0.36 -0.03
Alternative
% change 2% 58% -23% 43% 42% -60%
Dry year 1994 (results from Yak-RW model)
No Action Alternative 1.75 0.25 1.42 0.07 0.31 0.38 27%
Black Rock Alternative 1.94 0.58 1.32 0.04 0.65 0.12 70%
Change from No Action 0.19 0.33 -.10 -.03 0.34 -0.26 43%
Alternative
% change 11% 132% -7% -43% 110% -68%

! The irrigation delivery volume shortage is the difference between a full delivery supply to the farm (represented by the
median volume delivered for the period of record of 1981-2005) and the volume delivered in a specific year.
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2432 Instream Flows Provided

In general, the Black Rock Alternative would provide the greatest increase in
spring flows at the Parker gage and the most reduction in summer flows in the
upper Yakima River compared to the two Wymer Alternatives. Winter flows are
higher for the Black Rock Alternative than for the Wymer Dam and Reservoir and
No Action Alternatives, and similar to the Wymer Dam Plus Yakima River Pump
Exchange Alternative. (See hydrographs in section 2.3.3.)

Ellensburg Reach (Umtanum gage)

The seasonal flow volumes are spring, 10 percent above the No Action
Alternative; summer, 22 percent below the No Action Alternative; and winter,
14 percent above the flow objective (table 2.12).

The spring season stream runoff pattern for the Black Rock Alternative is the best
of all the alternatives. The Black Rock Alternative also provides the greatest
reduction in summer flows in the upper Yakima River (figure 2.2).

Wapato Reach (Parker gage)

The seasonal flow volumes are spring, 39 percent above the No Action
Alternative; summer, 65 percent above the No Action Alternative; and winter,
8 percent above the objective, which is not considered detrimental (table 2.12).

The spring season stream runoff pattern for the Black Rock Alternative is the best
of all the alternatives. Summer flows are less than under the Wymer Dam Plus
Yakima River Pump Exchange Alternative.

2.4.3.3  Dry Year Proratable Irrigation Supply Provided

Table 2.27 presents the proration level of the 6 dry years for the 25-year period of
record (1981-2005). The Black Rock Alternative meets the irrigation water
supply goal in all years, including the third year (1994) of the 3-year dry cycle.

Table 2.27 Irrigation proration level for the Black Rock Alternative
compared to the No Action Alternative

Irrigation proration level (percent)
No Action Black Rock
Water year Alternative Alternative Difference
1987 69 82 +13
1992 70 80 +10
1993 57 73 +16
1994 27 70 +43
2001 44 70 +26
2005 45 70 +25

The irrigation delivery shortage in a dry year such as 1994 of 260,000 acre-feet is
also better under the Black Rock Alternative, indicating more water is being
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delivered to the farm turnout. This is the result of the significant improvement in
meeting the dry year proratable irrigation water supply goal of 70 percent.

24.34  Municipal Water Supply Provided

The additional future (year 2050) municipal water demand is 82,000 acre-feet. In
6 years of the 25-year period of record, proration of the irrigation water supply of
less than 70 percent occurs. The municipal water is prorated in the same manner
as the irrigation water supply. This would result in the following municipal
supply: 1987, 80,000 acre-feet; 1992, 80,000 acre-feet; 1993, 79,000 acre-feet;
1994, 79,000 acre-feet; 2001, 78,000 acre-feet; and 2005, 78,000 acre-feet. The
average annual municipal water supply provided under the Black Rock
Alternative over the 25-year period is 81,100 acre-feet.

The municipal water supply available for the Black Rock Alternative in the
following 6 dry years when proration is necessary is presented in table 2.28.

Table 2.28 Municipal proration level under the Black Rock

Alternative
Municipal water Proration level
Water year available (acre-feet) (percent)
1987 80,000 82
1992 80,000 80
1993 79,000 73
1994 79,000 70
2001 78,000 70
2005 78,000 70

244 Economic and Financial Analysis

The NED analysis provides a benefit-cost ratio of 0.16 for the Black Rock
Alternative, as presented in table 2.29. This benefit-cost ratio is based on a total
project cost including interest during construction (IDC) of $6.7 billion and total
benefits of $1.0 billion. This implies a negative net benefit or uncovered costs of
$5.7 billion. Based on the results of this benefit-cost analysis (BCA), this
alternative is not economically justified. The complete economic and financial
analysis is in section 2.7.

2.4.5 Actions and Permits

Reclamation would obtain all necessary permits to implement the Black Rock
Alternative before any construction is begun, in accordance with local, State,
Federal, and Tribal laws. See chapter 1, Section 1.4, “Related Permits, Actions,
and Laws.”
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Table 2.29 Black Rock Alternative benefit-cost ratio

Construction period (noncontract cost percent) 10 years (35%)
- Present value 6,739.5
Total costs ($ million)
Annual 331.4
. - Present value 1,045.1
Total benefits ($ million)
Annual 51.4
) - Present value -5,694.4
Net benefits ($ million)
Annual -280.0
Benefit-cost ratios Present value and annual 0.16

2.5 Wymer Dam and Reservoir Alternative

251 Description

2.5.1.1  Physical Features

The Wymer Dam and Reservoir Alternative involves construction of an off-
channel storage facility on Lmuma Creek (an intermittent stream), approximately
8 miles upstream of Roza Diversion Dam. See foldout map.

Wymer reservoir would be filled by a 400-cfs-capacity pumping plant to
withdraw water from the Yakima River and would release water back to the
Yakima River by gravity. The dam would back water onto the Yakima Training
Center for about 2,500 feet, varying in depth from 0 to 50 feet. The elevation of
the bottom girder of the eastbound Interstate 82 (1-82) bridge is 1,743 feet. The
water surface elevation of Wymer reservoir at full pool would be 1,730 feet.

A 200-foot-intake channel on the Yakima River with fish screens and a fish
bypass system that meets NOAA and Washington State criteria would carry water
to an intake manifold to the Wymer pumping plant. The pumping plant would
house seven 60-cfs pump units (total 420 cfs [with wear factor]) that would
withdraw water from the Yakima River at about elevation 1,275 feet and lift it to
elevation 1,610 feet. Conveyance from the Wymer pumping plant to the new
reservoir would be via a 4,700-foot-long, 96-inch-diameter steel pipeline with a
46-foot-diameter air chamber for surge protection. The pumping plant and air
chamber would be located partially underground to minimize visual impacts. A
switchyard and 115 kilovolt (kV) transmission line (5 miles long) would be
required to supply power to the pumping plant. The Wymer dam would be a
concrete-faced rockfill embankment across Lmuma Creek approximately 450 feet
high, creating a 162,500-acre-foot active capacity reservoir extending 5 miles
from about ¥2 mile east of the Yakima River to 1-82. A 180-foot-high central-core
rockfill dike would also be constructed in a saddle on the north side of the
reservoir. On the south abutment of Wymer dam, a reinforced concrete
uncontrolled ogee crest spillway with slotted bucket stilling basin would be
constructed to discharge water into Lmuma Creek. A two-level outlet works on
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the south dam abutment, sized for 1,200 cfs, would return water to Lmuma Creek
and the Yakima River. The Lmuma Creek channel would be modified with seven
drop structures and then realigned (straightened) from after the SR-821 bridge to
the Yakima River. Drainage through the dam would be collected and redirected
to Lmuma Creek.

The addition of the Wymer Dam and Reservoir Alternative would increase the
Yakima Project total active storage capacity from 1,070,700 acre-feet to
1,233,200 acre-feet.

In addition, Reclamation would provide minimum basic recreation facilities at the
reservoir (such as day-use only), resource protection and public safety, a small
parking lot, boat ramp (human-powered boats only), shoreline access for
nontrailered boats and portable utilities. Additional recreation facilities could be
provided.

Table 2.30 presents a summary of the characteristics of this alternative.

Construction Activities

Cofferdams on Yakima River would be installed and used to dewater the area
around the intake structure and fish bypass outfall structure. Lmuma Creek
bypass facilities would consist of a cofferdam located approximately 450 feet
from the upstream toe of the dam. The cofferdam is to be a 57-foot-high
embankment constructed of earth obtained from excavation from the dam
foundation. A 60-inch pipe would convey floodflows impounded by the
cofferdam downstream from the damsite and ultimately through the outlet works
tunnel.

Wells to dewater Wymer pumping plant would need to be drilled.

Cut-and-cover construction for the discharge line across SR-821 would require
building a detour and rehabilitation of SR-821.

Embankment material would be excavated and hauled to the damsite and saddle
dike site to be used as necessary in the embankment. Hauling embankment
material from local sources may also be needed. Borrow and stockpile areas
would be specified in the reservoir area.

Embankments of the eastbound 1-82 bridge abutments would need to be
riprapped, and bridge columns would need to be waterproofed.

Operation and Maintenance Activities

Routine maintenance at the intake for Yakima River pumping plant would
include daily cleaning of debris off the trashrack, fish screens, and fish
bypass outfall. At the pumping plant, minor painting, facility cleaning, and
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Table 2.30 Summary of major facilities for the Wymer Dam and Reservoir Alternative

Facilities

Wymer Dam and Reservoir

Yakima River intake and fish screen

Design flow capacity
Intake location

480 cfs
On left bank of Yakima River

Wymer pumpi

ng plant

Design flow capacity

420 cfs — 4.8 MW (annual average)

60-cfs, horizontal centrifugal pumps seven

Pump lift 475 feet
Inflow conveyance system

Design flow capacity 400 cfs

Conveyance type

Steel pipe (96-inch diameter, 4,700 feet)

Wymer dam
Location Across Lmuma Creek
Concrete face rockfill embankment dam
Crest elevation 1,750 feet
Structural height 450 feet
Crest width, length 35 feet, 3,200 feet
Spillway Reinforced concrete uncontrolled ogee crest
Low-level outlet works through dam
Saddle dike
Central core rockfill embankment
Crest elevation 1,750 feet
Structural height 180 feet

Crest width, length

30 feet, 2,700 feet

Wymer reservoir

Maximum water surface elevation

Active storage capacity

Elevation top of active storage, surface area
Inactive storage capacity

Elevation top of inactive storage

Length

1,741.7 feet
162,500 acre-feet
1,730 feet, 1,325 acres
7,115 acre-feet
1,456 feet
5 miles long at 1,730 feet elevation

Outflow conveyance system

Design flow capacity
Intake structure

Conveyance type

1,200 cfs

two-level intake sized for reservoir
evacuation and releases at elevation
1,375 feet and 1,456 feet

pipeline (102-inch diameter), Lmuma Creek

lubrication would be required on a monthly and annual basis. 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.

The dam would require periodic maintenance, inspection, monitoring, and debris
removal. The concrete spillway would require routine inspection and

maintenance of concrete.
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Typical Annual Operation Scenario

For operational purposes, Wymer reservoir storage space is divided into two
components:

e 82,500 acre-feet to be used annually to provide portions of the stored
water for downstream irrigation demands and for instream flows each year
during July and August, and

e 80,000 acre-feet to improve the proratable irrigation water supply in dry
years when the proration level is determined to be less than 70 percent.

Releases from Cle Elum Lake of about 200 cfs from October through May would
be used to fill the 82,500 acre-feet of storage space each year. January through
March diversions would occur when Yakima River flows are in excess of

1,475 cfs, to fill the 80,000 acre-feet of Wymer reservoir storage space. About

3 years would be required to fill this storage space following depletion.

Water would be released from the 82,500-acre-foot reservoir storage space in
Wymer in July and August only (approximately 41,250 acre-feet each month).
Figure 2.10 shows Wymer daily reservoir elevation for typical annual operation.

Wymer Daily Reservoir Elevation
(Typical Annual Operation)

Elevation (feet)

——Wymer Plus —— Wymer Only

Figure 2.10 Wymer daily reservoir elevation for typical annual operation.
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Total project cost for the Wymer Dam and Reservoir Alternative was estimated at
$1.1 billion (table 2.31). Table 2.32 shows annual operation, maintenance,
replacement, and pumping energy costs.

Table 2.31 Total project costs—Wymer Dam and Reservoir Alternative

Feature Costs
Wymer dam structure, 400-cfs pumping plant, and outlet $538,659,713
Subtotal of pay items $538,659,713
Total mobilization costs (5% +/-) $27,000,000
Subtotal with mobilization 565,659,713
Total unlisted items (10% +/-) $54,340,287
Construction contract cost $620,000,000
Total contingencies (25% +/-) $160,000,000
Total field cost $780,000,000
Noncontract costs (35% +/-) $270,000,000
Total project cost $1,050,000,000

'Total project cost does not include interest during construction.

Table 2.32 Annual operation, maintenance, replacement, and pumping
energy costs

Wymer Dam and
Item Reservoir Alternative
Operation maintenance and replacement costs $1,080,000
Energy costs for pumping $1,900,000
Total $2,980,000

25.2 Operations
2521 Wymer Reservoir

Yakima River Water Supply Available and Pumping to Wymer Dam

The water supply for storage in the 162,500-acre-foot active capacity Wymer
reservoir would be obtained by withdrawing Yakima River flows at the Wymer
pumping plant (RM 135.0). The water available for pumping is comprised of the
following:

e October 1-May 31 releases from Cle Elum Lake to (1) improve the aquatic
habitat of the Cle Elum River and downstream and (2) fill 82,500 acre-feet
of the Wymer reservoir storage space. The instream flow objective from
this operation is about 185-200 cfs in addition to the current instream flow
release of about 200 cfs. Table 2.33 presents the monthly volume of water
pumped to the 82,500 acre-feet of storage space.
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Table 2.33 Additional Cle Elum Lake releases pumped to the 82,500 acre-feet of Wymer
reservoir active capacity for the 25-year period of record (1981-2005) (results from Yak-

RW Model)"
Nov | Dec | Jan | Feb | Mar | Apr | May | | Oct | Total
Year (acre-feet)
1981 11,670 | 12,060 | 12,060 | 10,900 | 12,060 | 11,670 | 12,060 10,520 | 93,000
1982 10,190 | 10,520 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 10,520 | 82,490
1983 10,190 | 10,520 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 10,480 | 82,450
1984 10,140 | 10,480 | 10,480 | 9,510 | 10,480 | 10,140 | 10,480 10,520 | 82,530
1985 10,190 | 10,320 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 10,520 | 82,490
1986 10,190 | 10,520 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 10,520 | 82,490
1987 10,190 | 10,520 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 0| 71,970
1988 0| 1,710 20 | 3,150 | 17,030 | 24,990 | 25,820 7,420 | 80,140
1989 10,620 | 10,980 | 10,980 | 9,920 | 10,980 | 10,620 | 10,980 6,940 | 82.020
1990 8,600 | 11,400 | 11,400 | 10,300 | 11,400 | 11,040 | 11,400 10,520 | 85.060
1991 10,190 | 10,520 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 10,480 | 82,400
1992 10,190 | 10,480 | 10,480 | 9,810 | 10,480 | 10,140 | 10,480 3,040 | 75,050
1993 7,030 | 6,510 | 4,660 | 10,320 | 10,910 | 19,690 | 20,350 0| 79,470
1994 0 0| 3,280 | 4,910 | 19,320 | 24,990 | 25,820 740 | 79,060
1995 11,230 | 12,010 | 12,010 | 10,850 | 12,010 | 11,630 | 12,010 10,480 | 92,230
1996 10,140 | 10,480 | 10,480 | 9,810 | 10,480 | 10,140 | 10,480 10,520 | 82,530
1997 10,190 | 10,520 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 10,520 | 82,490
1998 10,190 | 10,520 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 10,520 | 82,490
1999 10,190 | 10,520 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 5,810 | 77,780
2000 5620 | 5810 | 5810 | 5430 | 5810 | 5,620 | 5,810 10,520 | 50,430
2001 10,190 | 10,520 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 1,200 | 73,170
2002 11,350 | 11,910 | 11,910 | 9,810 | 11,910 | 11,530 | 11,910 10,520 | 91,800
2003 10,190 | 10,520 | 10,520 | 9,510 | 10,520 | 10,190 | 10,520 10,480 | 82,450
2004 10,140 | 10,480 | 10,480 | 9,810 | 10,480 | 10,140 | 10,480 10,520 | 82,530
2005 10,190 | 10,520 | 10,520 | 9,810 | 10,520 | 10,190 | 10,520 3,200 | 75,170
Maximum | 11,670 | 12,060 | 12,080 | 10,900 | 19,320 | 24,990 | 25,820 10,520 | 93,000
Minimum 0 0 20| 3,150 | 5,810 | 5,620 | 5,810 0 | 50,430
Average 9,158 | 9,622 | 9,612 | 9,196 | 11,184 | 11,785 | 12,173 7,860 | 80,590

! At times, due to unavailable inflow to Cle Elum Lake, the release of this additional instream flow may be
delayed, resulting in shorter periods of higher releases not to exceed the 420-cfs pump capacity of Wymer
pumping plant. An illustration of this is water year 1988 when higher releases occur in March, April, and May to
make up for deficits in the prior months.

e The residual 80,000 acre-feet of Wymer reservoir storage space would be
filled by “skimming” Yakima River flows during January 1-March 31
when the flows at the Wymer pumping plant are in excess of 1,475 cfs.

Wymer pumping plant has a maximum capacity of 420 cfs, of which

200 cfs is used to “capture” the additional water released from Cle Elum
Lake leaving a residual pumping capacity of 220 cfs to fill the
80,000 acre-feet. Table 2.34 presents the monthly volume of Yakima

River water available in excess of 1,475 cfs and the volume pumped

during the 25-year period (1981-2005) of the operation study.
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Table 2.34 Yakima River volume available in excess of 1,475 cfs and volume pumped to the
80,000 acre-feet of Wymer Reservoir active capacity for the 25-year period of record (1981-
2005) (results from Yak-RW Model)

Volume available

Volume pumped

Jan Feb | Mar | Total Jan ‘ Feb ‘ Mar ‘ Total
Year (acre-feet)
1981 33,730 84,290 24,040 | 142,060 6,230 | 66,660 | 10,630 | 83,520
1982 29,480 | 103,980 65,860 | 199,320 5,430 11,150 15,300 | 31,880
1983 60,140 25,760 | 115,070 | 200,970 7,720 5,780 11,090 | 24,590
1984 116,320 32,170 87,210 | 235,700 Full Full Full 0
1985 0 0 1,300 1,300 0 0 0 0
1986 0 39,290 | 127,670 | 166,960 0 0 0 0
1987 0 0 36,520 36,520 0 0 0 0
1988 0 900 3,140 4,040 0 0 0 0
1989 2,700 3,550 7,830 14,080 0 0 0 0
1990 13,400 19,630 33,310 66,340 0 0 0 0
1991 97,320 82,660 56,600 | 236,580 0 0 0 0
1992 8,600 15,470 34,180 58,250 0 0 0 0
1993 0 0 12,610 12,610 0 0 0 0
1994 0 0 2,150 2,150 Full Full Full 0
1995 10,840 | 133,830 77,700 | 222,370 2,640 12,470 13,810 | 28,920
1996 218,810 | 330,810 | 212,480 | 762,100 13,340 14,350 15,340 | 43,030
1997 39,150 77,650 | 302,320 | 419,120 1,730 2,000 2,310 6,040
1998 3,370 19,350 72,660 95,380 Full Full Full 0
1999 52,470 5,260 57,330 | 115,060 0 0 0 0
2000 2,920 0 21,520 24,440 0 0 0 0
2001 0 0 810 810 Full Full Full 0
2002 9,550 7,020 6,820 23,390 4,320 3,220 5,140 | 12,680
2003 19.290 45,580 65,740 | 111,339 3,120 11,360 11,770 | 26,250
2004 950 2,250 52,550 55,750 890 1,800 12,550 15,240
2005 24,950 60 0 25,010 5,120 60 0 5,180
Maximum 218,810 | 330,810 | 302,320 | 762,100 13,340 66,660 15,340 | 83,520
Minimum 0 0 0 810 0 0 0 0
Average 28,989 41,180 59,097 | 129,266 2,407 6,136 4,664 | 11,093

Water Releases
The 82,500 acre-feet of Wymer reservoir stored water would be released

every year in July and August to meet downstream irrigation demands and
Title XII target flows downstream from Sunnyside Diversion Dam.8 This
operation would subsequently decrease summer demands on Cle Elum Lake

releases, reducing flows in the Yakima River at the Umtanum gage by an
average of about 600 cfs compared to the No Action Alternative. This
operation also would diminish, to some extent, the flip-flop operation effects.

® These are the Title X1 flows downstream from Sunnyside Diversion Dam as increased by
the water conservation measures of the No Action Alternative.
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Releases from Wymer reservoir of up to 1,000 cfs can be made as may be
necessary within the limit of stored water available.

Water stored in the remaining 80,000 acre-feet of the active reservoir capacity
would be released only in dry years when the irrigation proration level is less than
70 percent. Wymer reservoir contents in the 80,000 acre-feet of active capacity
are included in the TWSA. This 80,000-acre-foot pool of water is considered as
carryover unless proration without this volume of water drops below 70 percent:
then it is a considered part of the water supply available for irrigation.

Reservoir Contents

Operations for the 25-year period of record shows the average Wymer reservoir
end-of-month contents are at their maximum by the end of May. At this time, the
additional Cle Elum Lake releases above current releases and the subsequent
pumping to refill the 82,500 acre-feet of Wymer reservoir active capacity are
completed. In addition, the January 1-March 31 “skimming” operation to
replenish, to the extent possible, any prior year releases from the 80,000 acre-feet
of Wymer reservoir capacity is also completed.

Table 2.35 provides Wymer reservoir end-of-month storage contents for the
25-year period of record.

Table 2.35 Wymer reservoir storage contents for the 25-year period of record (1981-2005) (results

from Yak-RW Model)

Nov ‘ Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct

(162,500 acre-feet active reservoir capacity—1,000 acre-feet)

Maximum 128 143 140 145 151 157 163 163 162 117 117
Minimum 0 0 3 8 28 52 78 78 39 0 0

Average 75 85 96 108 123 134 145 144 107 60 58
Average % full 46 52 59 66 76 82 89 89 66 37 36

123
0
66
40

2522  Yakima Project

Modifications to Operations

With the integration of the Wymer Dam and Reservoir Alternative into the
Yakima Project, modifications to the current Yakima Project operations would be
as follows:

e October 1-May 31 additional releases from Cle Elum Lake for improved
aquatic habitat and for filling 82,500 acre-feet of Wymer reservoir storage
capacity. These releases permit, to some extent, the subsequent
“backfilling” of vacated Cle Elum Lake storage space.
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e The capability to meet some of the irrigation demands and Title XII flows
downstream from Wymer dam and reservoir by releasing the stored water
which is pumped to the 82,500 acre-feet of Wymer reservoir storage
space.

e The January 1-March 31 “skimming operation” of Yakima River flows in
excess of 1,475 cfs for storage in the 80,000 acre-feet of Wymer reservoir
storage space for use in dry years to improve the proratable irrigation
water supply when it is less than 70 percent.

e Flows downstream from Sunnyside Diversion Dam would be those
associated with the Title XI1 target flows and conservation action flows of
the No Action Alternative.

2523  Municipal Operations

Municipal water supply operations would be the same as described for the Black
Rock Alternative.

2524  Summary

Table 2.36 illustrates the primary criteria of an integrated Wymer Dam and
Reservoir Alternative-Yakima Project operation.

Table 2.36 Integrated Wymer Dam and Reservoir Alternative — Yakima Project operation
criteria

End of prior calendar year | Current calendar year
Prior irrigation
season Irrigation season

Sep Oct Nov|Dec| Jan | Feb | Mar Apr|May Jun | Jul | Aug | Sep | Oct

Additional Cle Elum Lake releases of 185-200 cfs

Filling 82,500 acre-feet Wymer reservoir

Filling 80,000 acre-feet
Wymer reservoir
(following dry years)

Yakima Project irrigation diversions

Title XII instream flows with water
conservation measures

Municipal water diversions

2.5.3 Accomplishments

2531 Water Provided by the Wymer Dam and Reservoir Alternative

Table 2.37 shows the hydrologic indicators comparing the Wymer Dam and
Reservoir Alternative to the No Action Alternative. The changes in the table
show some improvement in the Yakima Project water supply over the 25-year
period of record with the integration of the Wymer Dam and Reservoir
Alternative when compared to the No Action Alternative.
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Table 2.37 Changes in hydrologic indicators under the Wymer Dam and Reservoir Alternative
compared to the No Action Alternative for the 25-year period of record (1981-2005) (Changes shown in
absolute value and percent of change)

TWSA Distribution
Apr-Sep Apr-Sep
Yakima diversion Apr-Sep
flow volume Sep 30 Yakima Irrigation
volume at upstream reservoir River flow delivery
April 1 Parker of Parker contents volume at volume Irrigation
TWSA gage gage change mouth shortage’ proration level
Proration and
(maf) and % change % change
Average 1981-2005 (results from Yak-RW Model)
No Action 2.84 0.62 1.91 0.30 0.86 0.05
Alternative
Wymer Dam 2.94 0.59 1.95 0.40 0.83 0.05
and Reservoir
Alternative
Change from 0.10 -0.03 0.04 0.10 -0.03 0.00
No Action
Alternative
%change 4% -5% 2% 33% -4% 0%
Dry year 1994 (results from Yak-RW Model)
No Action 1.75 0.25 1.42 0.07 0.31 0.38 27%
Alternative
Wymer Dam 1.76 0.25 1.44 0.06 0.31 0.38 29%
and Reservoir
Alternative
Change from 0.01 0.00 0.02 -0.01 0.00 0.00 2%
No Action
Alternative
% change 1% 0% 1% -14% 0% 0%

The irrigation delivery volume shortage is the difference between a full water supply to the farm (represented by the
median volume delivered for the period of record of 1981-2005) and the volume delivered in a specific year.

2532 Instream Flows Provided

In general, spring flows at the Parker gage under the Wymer Dam and Reservoir
Alternative are similar to those under the No Action Alternative, and summer
flows are somewhat higher than the No Action Alternative (figure 2.11 in

section 2.9.1). Summer flows in the upper Yakima River (Umtanum gage) are
similar between the Wymer Dam and Reservoir Alternative and the Wymer Dam
Plus Yakima River Pump Exchange Alternative; summer flows are between those
under the Black Rock and No Action Alternatives (figure 2.10).

Ellensburg Reach (Umtanum gage)

The seasonal flow volumes are spring, 2 percent above the No Action Alternative;
summer, 10 percent below the No Action Alternative; and winter, 10 percent
above the No Action Alternative, which is not considered detrimental (table 2.12).

The spring flow objective is nearly satisfied; however, the spring season stream
runoff pattern is the same as under No Action and the Wymer Dam Plus Yakima
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River Pump Exchange Alternatives. Compared to the No Action Alternative, the
Wymer Dam and Reservoir Alternative reduces summer flows in the upper
Yakima River, but not as much as under the Black Rock Alternative, and about
the same as under the Wymer Dam Plus Yakima River Pump Exchange
Alternative (figure 2.10).

Wapato Reach (Parker gage)

The seasonal flow volumes are spring, 3 percent below the No Action Alternative;
summer, 1 percent below the No Action Alternative; and winter, 1 percent below
the No Action Alternative, which is not considered detrimental (table 2.12).

The spring season stream runoff pattern for the Wymer Dam and Reservoir
Alternative is not better than under the No Action Alternative, and summer flows
are the same as under the No Action Alternative, but better than under the current
operation (figure 2.11 in section 2.9.1).

2.5.3.3  Dry Year Proratable Irrigation Supply Provided

Table 2.38 shows the proration level of the 6 dry years for the 25-year period of
record (1981-2005). The Wymer Dam and Reservoir Alternative shows some
improvement in the third year (1994) of the 3-year dry cycle. The primary
reasons for this are that, while moving 185-200 cfs from Cle Elum Lake during
October 1-May 31 (for aquatic habitat improvements) to Wymer reservoir is
primarily a shift in reservoir contents, it does (1) provide the opportunity for
subsequent refill of some of the vacated Cle Elum Lake storage space and

(2) create specific carryover storage in Wymer reservoir to improve the proratable
water supply in dry years.

Table 2.38 Irrigation proration level for the Wymer Dam and
Reservoir Alternative compared to the No Action Alternative

Proration level (percent)
Wymer Dam
and
No Action Reservoir
Water year Alternative | Alternative Difference
1987 69 73 +4
1992 70 76 +6
1993 57 68 +11
1994 27 29 +2
2001 44 59 +15
2005 45 49 +4

The irrigation delivery shortage is slightly better under the Wymer Dam and
Reservoir Alternative than under the No Action Alternative. This minor
improvement is a result of Wymer reservoir’s 80,000 acre-feet of irrigation
storage, which increases the dry year irrigation proratable water supply in a dry
year such as 1994 from a proration level of 27 percent under the No Action
Alternative to 29 percent under the Wymer Dam and Reservoir Alternative.
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2.5.34  Municipal Supply Provided

The additional future (year 2050) municipal water demand is 82,000 acre-feet. In
6 years of the 25-year period, proration of the irrigation water supply of less than
70 percent occurs. The municipal water is prorated in the same manner the
irrigation water supply. This would result in the following municipal supply:
1987, 78,000 acre-feet; 1992, 78,000 acre-feet; 1993, 77,000 acre-feet; 1994,
68,000 acre-feet; 2001, 75,000 acre-feet; and 2005, 71,000 acre-feet. The average
annual municipal water supply provided from the Wymer Dam and Reservoir
Alternative over the 25-year period is 79,800 acre-feet.

The municipal water supply available for the Wymer Dam and Reservoir
Alternative in the following 6 dry years when proration is necessary is presented
in table 2.39.

Table 2.39 Municipal water supply available during prorated years
with the Wymer Dam and Reservoir Alternative

Municipal water Proration level
Water year available (acre-feet) (percent)
1987 78,000 73
1992 78,000 76
1993 77,000 68
1994 68,000 29
2001 75,000 59
2005 71,000 49

254 Economic and Financial Analysis

The total project costs were estimated using 35 percent noncontract cost
component. For the Wymer Dam and Reservoir Alternative, estimated benefits
cover 29 percent of total project costs. This implies negative net benefits or
uncovered costs of $1,002.9 million. Based on the results of this BCA, this
alternative is not economically justified. See table 2.40. See section 2.7 for a
complete economic and financial analysis.

Table 2.40 Wymer Dam and Reservoir Alternative benefit-cost ratio

Construction period (noncontract cost percent) 10 years (35%)

Total costs ($ million) Present value 1.417.7
Annual 69.7

Total benefits ($ million) Present value 414.8
Annual 20.4

Net benefits ($ million) | Fresent value -1,002.9
Annual -49.3

Benefit-cost ratios Present value and annual 0.29

2-66



Chapter 2
Joint Alternatives

255 Actions and Permits

Reclamation would obtain all necessary permits to implement the Wymer Dam
and Reservoir Alternative before any construction is begun, in accordance with
local, State, Federal, and Tribal laws. See chapter 1, Section 1.4, “Related
Permits, Actions, and Laws.”

2.6 Wymer Dam Plus Yakima River Pump
Exchange Alternative

2.6.1 Description

2.6.1.1  Physical Features

The Wymer Dam Plus Yakima River Pump Exchange Alternative couples the
Wymer dam and reservoir with a pump exchange component. This alternative
includes the same Wymer dam, reservoir, and pumping plant facilities described
in section 2.5. The pump exchange option of this alternative involves a “bucket-
for bucket” exchange of up to 1,050 cfs that would not be diverted by Roza and
Sunnnyside, but would remain in the river to enhance instream flows. In return,
water would be pumped from the mouth of the Yakima River upstream for
delivery to these two divisions. See foldout map.

The Yakima River pump exchange option involves a pump and pipeline system
designed to have the capability to deliver up to 1,200 cfs from near the mouth of
the Yakima River in Kennewick, Washington, to various points in the Sunnyside
and Roza Irrigation Divisions southeast of Yakima, Washington.® Water delivery
from the pump and pipeline system would begin mid-to-late March when the
irrigation systems are “primed” and continue through the irrigation season of
April through October.

Pumping plant #1 would be constructed on the Columbia River near Kennewick,
Washington, for conveying water through two 132-inch buried steel pipelines
extending northwest approximately 17 miles upstream to pumping plant #2 north
of Benton City. Pumping plant #1 would be at elevation 350 feet, and pumping
plant #2 would be at elevation 800 feet, both consisting of six pump units of
200-cfs capacity each with six 40-foot-diameter spherical air chambers for surge
suppression. The two 132-inch buried steel pipelines then would continue another
31 miles to their terminus at pumping plant #3 northwest of the city of Sunnyside
at an elevation of about 960 feet. About 50 cfs would be delivered to the
Sunnyside Canal (MP 59.29) enroute.

Pumping plant #3 would have three pump units of 183 cfs each with three
25-foot-diameter spherical air chambers for surge suppression. From this point,

® The design is for an exchange of up to 1,200 cfs. However, subsequent operation studies
indicate an exchange of up to 1,050 cfs not to exceed the “bucket-for-bucket” exchange objective.
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one 120-inch-diameter buried steel pipeline (550-cfs capacity) would extend

1 mile to the Roza Canal (MP 59.0); one 84-inch buried steel pipeline (400-cfs
capacity) would extend about 2 miles to discharge into the Sunnyside Canal
(MP 37.0); and one 72-inch-diameter buried steel pipeline (200-cfs capacity)
would continue farther upstream to the Sunnyside Canal (MP 30.0). The
pipelines to the Sunnyside Canal would provide water by gravity flow, while the
pipeline to the Roza Canal would require pumping the water. Most of the buried
pipeline system would be located on the east side of the Yakima River. The
pipeline would cross the Yakima River downstream from Benton City,
Washington, at Songbird Island. Pumping plants #2 and #3 would have
emergency overflow reservoirs that would be used in the case of pumping plant
shutdown. Additional facilities would include minimum basic recreation facilities
as described under the Wymer Dam and Reservoir Alternative.

The power for the pumping plants would be supplied by the construction of the
new powerlines as follows:

e A 500-kV, ¥%2-mile-long, powerline from pumping plant #1 to the closest
substation,

e A 230-kV, 1%2-mile-long powerline from an existing nearby substation to
pumping plant #2, and

e A 115-kV, 3-mile-long powerline from the closest tap onto an existing
powerline to pumping plant #3.

The annual volume delivered during the irrigation season by the pump exchange
in a nonprorated water year would range from about 263,000 to 382,000 acre-feet.
The residual demand of about 278,000 to 382,000 acre-feet would continue to be
diverted from the Yakima River at the Roza Diversion Dam (RM 127.9) and the
Sunnyside Diversion Dam (RM 103.8).

Pipeline Delivery System

The pipeline delivery system would split the deliveries between Sunnyside and
Roza, with the capability to deliver 650 cfs to Sunnyside Canal and 550 cfs to
Roza Canal. The points of delivery and the delivery capabilities are the
Sunnyside Canal at three locations: 200 cfs at MP 30.0; 400 cfs at MP 37.0;

50 cfs at MP 59.29; and the Roza Canal at one location, MP 59.0, with a delivery
capability of 550 cfs. The division of flow between Sunnyside and Roza could be
adjustable.

Table 2.41 presents the design components of the pump exchange portion of the
Wymer Dam Plus Yakima River Pump Exchange Alternative.
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Table 2.41 Design components of the Yakima River pump exchange

Chapter 2
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Item Pumping plant #1 Pumping plant #2 Pumping plant #3
By Columbia River, Near Benton City, Near Sunnyside
Location in Kennewick, WA WA Canal MP 37.0

Inflow 1,200 cfs 1,200 cfs 1,150 cfs

Outflow capacity 1,200 cfs 1,200 cfs 550 cfs

Pumps and capacity 6 pumps at 6 pumps at 3 pumps at
200 cfs each® 200 cfs each’ 183 cfs’

Lift 530 feet 270 feet 165 feet

Discharge to Outflow pipeline Outflow pipeline (see below)

Outflow pipeline (pumped water)

Pumping plant #1 to

Pumping plant #2 to
pumping plant #3
with 50 cfs
discharge to
Sunnyside Canal

Pumping plant #3 to

Location pumping plant #2 (MP 59.29) Roza Canal (MP 59.0)
Capacity 1,200 cfs 1,200 cfs 550 cfs
Type 2 steel pipelines 2 steel pipelines 1 steel pipeline
Diameter 132-inch-diameter 132-inch-diameter 120-inch
each each
Length 17 miles 31 miles 1 mile
Outflow pipeline (gravity-flow water)
Location Pumping plant #3 to
Sunnyside Canal
(MP 37.0)
Capacity 400 cfs
Type 1 steel pipeline
Diameter 84-inch
Length 2 miles
Location Plant #3 to Sunnyside
Canal (MP 30.0)
Capacity 200 cfs
Type 1 steel pipeline
Diameter 72-inch
Length 5 miles

! In addition, there is one standby pump at each pumping plant.

The capacities represent the design capacities from the October 2006 report
(Golder and Associates, 2006). Since that time, it has been concluded that the
maximum pump exchange would have to be no more than about 1,050 cfs to have
“no net loss” in flow in the Columbia River at the mouth of the Yakima River.

Construction Activities

A cofferdam on Columbia River would be installed for intake and fish screen
construction for pumping plant #1.
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Pumping plant #1 would require wells for dewatering the pumping plant site.

Major crossings for the discharge pipelines at SR-240, 1-182, and Yakima River at
Songbird Island would be by bored tunnel. The Yakima River crossing would
require dewatering and excavation on Songbird Island.

Minor crossing for the pipelines at SR-224, SR-225, Sunnyside Canal, Corral
Creek, Snipes Creek, and Spring Creek would be cut-and-cover construction.

Operation and Maintenance Activities

Routine maintenance at the intake for pumping plant #1 would include daily
cleaning of debris off the trashrack and fish screens. At the pumping plants,
minor painting, facility cleaning and lubrication would be required on a monthly
and annual basis. 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.

Typical Annual Operation Scenario

The pump exchange would operate every year beginning in mid-to-late March
with the priming of the irrigation systems and continuing through the April
through October irrigation season. This operation would improve the aquatic
habitat of the Yakima River by leaving up to approximately 1,000 cfs of water in
the river that otherwise would have been diverted by Roza and Sunnyside.

Total project cost estimate for the pump exchange (table 2.42) was estimated at
$4 billion (April 2007 prices). Table 2.43 presents annual operation,
maintenance, replacement, and pumping energy costs.

2.6.2 Operations

2621 Wymer Reservoir Component

The operational aspects of Wymer reservoir in are the same as described in
section 2.5.2.1 for the Wymer Dam and Reservoir Alternative.

2622  Yakima River Pump Exchange Component

Exchange Participants Water Supply

A “bucket-for-bucket” exchange of flow at the mouth of the Yakima River for a
portion of the flow that would have been diverted by Roza and Sunnyside begins
when water is first required for priming of the canal systems (usually about mid-
March). The Yakima River pump exchange would continue throughout the April-
October irrigation season. The water that Roza and Sunnyside would have
diverted remains in the Yakima River from the current points of diversion,
increasing the volume of water passing the Parker gage and continuing
downstream to its confluence with the Columbia River.
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Table 2.42 Total project costs for Wymer Dam Plus Yakima River Pump Exchange
Alternative

Feature Costs
Yakima River pump exchange intake structure and pumping plant #1 $120,210,000
Yakima River pump exchange pumping plant #2 $115,400,000
Yakima River pump exchange pumping plant #3 $51,530,000
Delivery facilities $450,000
Pipeline $1,164,130,000
Wymer dam structure, 400-cfs pumping plant and outlet $538,659,713
Subtotal of pay items $1,990,379,713
Total mobilization costs (5% +/-) $100,000,000
Subtotal with mobilization 2,090,379,713
Total unlisted items (15% +/-) $313,556,957
Construction contract cost $2,400,000,000
Total contingencies (25% +/-) $600,000,000
Total field cost $3,000,000,000
Noncontract costs (35% +/-) $1,100,000,000
Total project cost* $4,100,000,000

! Total project cost does not include interest during construction

Table 2.43 Annual operation, maintenance, replacement, and
pumping energy costs for Wymer Dam Plus Yakima River
Pump Exchange Alternative

Item Costs
Operation, maintenance, and replacement costs $18,198,000
Energy costs for pumping $19,815,000
Total $38,013,000

The flow objective (and the equivalent volume of water) in the Yakima River at
the Parker gage (Wapato reach) is shown in table 2.2. The operation criteria for
the Wymer Dam Plus Yakima River Pump Exchange Alternative is to provide
1,500 cfs during the irrigation season, in conjunction with the Title XII target
flow requirements downstream from Sunnyside Diversion Dam, to assist in
meeting these instream target flows.'® In the first part of the irrigation season
(April-June), a combination of unregulated flows (natural and return flows)
supplemented from the pump exchange are used. Once storage control begins
(generally about the first of July), stored water releases are made to meet the
Title X1l instream target flows similar to the No Action Alternative operation and
these are supplemented to the extent necessary by the pump exchange to maintain
a July-October target objective of 1,500 cfs.

19 These are the Title XII target flows as increased by the water conservation measures of the
No Action Alternative.
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The maximum pump exchange is about 1,050 cfs which results from 1,500 cfs,
less the dry year Title XII target flows and conservation action flows downstream
from Sunnyside Diversion Dam. In wetter years when the Parker Title XI1 target
flows are greater, the pump exchange is at the minimum of about 650 cfs.** The
first priority of the exchange is the 550 cfs to be delivered at Roza Canal MP 59.0.
This is because Roza’s current point of diversion is higher in the Yakima River
system (RM 127.9) than Sunnyside’s (RM 103.8), thus providing the maximum
extent of improved streamflows. The exchange with Sunnyside is contingent on
the residual flow needed to meet the 1,500-cfs operation criteria. However, the
exchange is limited by the pump exchange delivery capacity to the Sunnyside
Canal, which is 650 cfs and cannot result in a flow in the Columbia River at the
mouth of the Yakima River that would be less than that which would have
occurred in the absence of the pump exchange. When Roza is exchanging its
maximum, Sunnyside’s maximum exchange capability is 500 cfs. However,
Sunnyside’s pump exchange may be as low as 100 cfs in wet years when
maximizing Roza’s exchange.*

The volume of water delivered to Roza and Sunnyside by means of the pump
exchange and the residual volume diverted from the Yakima River is illustrated
in table 2.44 by two nonprorated water years: 1997 (with a TWSA estimate of
about 4.63 million acre-feet) and 2004 (with a TWSA estimate of 2.64 million
acre-feet). As shown in the table, the water exchange to Roza in a nonprorated
water year remains the same and the variance occurs in the pump exchange
deliveries to Sunnyside.

Table 2.44 Source of water supply for exchange participants (using nonprorated years)

Yakima River pump Yakima
exchange River Total

(acre-feet rounded for illustration)

Water year 1997 (results from Yak-RW model)

Roza Division 188,000 112,000 300,000

Sunnyside Division

; > 75,000 285,000 360,000
(with minimum from pump exchange)

Total 263,000 397,000 660,000

Water year 2004 (results from Yak-RW model)

Roza Division 188,000 112,000 300,000

Sunnyside Division 194,000 166,000 360,000
(with maximum from pump exchange)

Total 382,000 278,000 660,000

1 It was assumed in the operation modeling that the maximum delivery to Sunnyside was
750 cfs. However, the current plan has a maximum delivery capacity of 650 cfs to Sunnyside.

12 The 500 cfs is computed as 1,050 cfs less Roza’s 550 cfs.
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2.6.23  Yakima Project

Modifications to Operations

The addition of the Wymer Dam Plus Yakima River Pump Exchange Alternative
results in the following operational modifications to the Yakima Project:

e October 1-May 31 additional releases from Cle Elum Lake for improved
aquatic habitat and for filling 82,500 acre-feet of Wymer reservoir storage
capacity. This permits, to some extent, the subsequent “backfilling” of the
vacated Cle Elum Lake storage space.

e The capability to meet some of the irrigation demands and Title XII target
flows downstream from Wymer dam and reservoir by releasing the stored
water, which is pumped to the 82,500 acre-feet of Wymer reservoir
storage space.

e The January 1-March 31 “skimming operation” of Yakima River flows in
excess of 1,475 cfs for storage in the 80,000 acre-feet of Wymer reservoir
storage space for use in dry years to improve the proratable water supply
when it is less than 70 percent.

e Flows downstream from Sunnyside Diversion Dam would be the
enhanced flows during the April-October irrigation season with the
capability to deliver up to 1,050 cfs to Roza and Sunnyside by means of
the Yakima River pump exchange.

2.6.24  Municipal Operations

Municipal water supply operations would be the same as described for the Black
Rock Alternative.

2.6.25  Summary

The primary operation criteria of an integrated Wymer Dam Plus Yakima River
Pump Exchange Alternative are shown in table 2.45.

2.6.3 Accomplishments
2631 Water Provided by the Wymer Dam Plus Yakima River Pump
Exchange Alternative

Table 2.46 shows the hydrologic indicator changes which occur when comparing
the Wymer Dam Plus Yakima River Pump Exchange Alternative to the No Action
Alternative.
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Table 2.45 Integrated Wymer Dam Plus Yakima River Pump Exchange Alternative — Yakima

Project operation criteria

End of prior calendar year |

Current calendar year

Prior
irrigation
season Irrigation season
Sep Oct Nov | Dec | Jan | Feb | Mar Apr May Jun Jul Aug Sep Oct

Additional Cle Elum Lake
releases of 185-200 cfs

Filling 82,500 acre-feet Wymer reservoir

Filling 80,000 acre-
feet Wymer reservoir
(following dry years)

Yakima Project irrigation diversions

Yakima River pump exchange deliveries to Roza and
Sunnyside

Enhanced Parker gage flows

Municipal water diversions

Table 2.46 Changes in hydrologic indicators under Wymer Dam Plus Yakima River Pump

Exchange Alternative compared to the No Action Alternative for the 25-year period of record
(1981-2005) (changes shown in absolute value and percent of change)

TWSA distribution Apr-Sep
Apr-Sep Apr-Sep Yakima o
Yakima Diversion Sep 30 River Irrigation o
_ River flow volume reservoir flow delivery Irrigation
April 1 | yolume at | upstream of | contents volume volume1 proration
TWSA | parker gage | Parker gage change at mouth shortage level
Proration
and
(maf) and % change % change
Average 1981-2005 (results from Yak-RW Model)
No Action 2.84 0.62 191 0.30 0.86 0.05
Alternative
Wymer Dam Plus 2.94 0.90 1.64 0.40 0.83 0.05
Yakima River Pump
Exchange
Alternative
Change from No 0.10 0.28 -0.27 0.10 -0.03 0.00
Action Alternative
% change 4% 45% -14% 33% -3% 0%
Dry year 1994 (results from Yak-RW Model)
No Action 1.75 0.25 1.42 0.07 0.31 0.38 27%
Alternative
Wymer Dam Plus 1.77 0.57 1.13 0.06 0.31 0.38 29%
Yakima River Pump
Exchange
Alternative
Change from No 0.02 0.32 -0.29 -0.01 0.00 0.00 2%
Action Alternative
% change 1% 128% -20% -14% 0% 0%

The irrigation delivery volume shortage is the difference between a full water supply to the farm (represented by the

median volume delivered for the period of record of 1981-2005) and the volume delivered in a specific year.
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The changes outlined in the table show an improvement in the Yakima Project
water supply over the 25-year period of record. The primary reason for this
improvement is the water exchange whereby some of the current Yakima River
irrigation diversions are now provided by pumping water from near the mouth of
the Yakima River upstream for delivery to Sunnyside and Roza.

2632 Instream Flows Provided

In general, the Wymer Dam Plus Yakima River Pump Exchange Alternative
would provide greater spring flows than the No Action Alternative at the Parker
gage, but with the same stream runoff pattern as the No Action Alternative and
the greatest summer flows of all the alternatives (figure 2.3). Summer flows in
the upper Yakima River (Umtanum gage) are identical to those under the Wymer
Dam and Reservoir Alternative, with a flow reduction that falls between those of
the Black Rock and No Action Alternatives (figure 2.10.)

Ellensburg Reach (Umtanum gage)

The seasonal flow volumes are spring, 2 percent above No Action; summer,
11 percent below the No Action Alternative; and winter, 10 percent above the
No Action Alternative, which is not considered detrimental (table 2.12).

The spring season stream runoff pattern for the Wymer Dam Plus Yakima River
Pump Exchange Alternative is similar to the other alternatives. The Wymer Dam
Plus Yakima River Pump Exchange Alternative provides a reduction in summer
flows similar to the Wymer Dam and Reservoir Alternative in the upper Yakima
River and in between those of the Black Rock and No Action Alternatives.

Wapato Reach (Parker gage)

The seasonal flow volumes are spring, 19 percent above No Action; summer,
98 percent above the No Action Alternative; and winter, 1 percent below the No
Action Alternative, which is not considered detrimental (table 2.12).

The spring season stream runoff pattern for the Wymer Dam Plus Yakima River
Pump Exchange Alternative is not improved, as it mimics that of the No Action
Alternative only at higher daily flows. Summer flows are the highest of all the
alternatives (figure 2.11 in section 2.9.1).

2.6.3.3  Dry Year Proratable Irrigation Supply Provided

Dry year proratable irrigation supply provided is the same as under the Wymer
Dam and Reservoir Alternative.

2.6.34  Municipal Supply Provided

Municipal supply provided is the same as under the Wymer Dam and Reservoir
Alternative.
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2.6.4  Economic and Financial Analysis

The total project costs were estimated using 35 percent noncontract cost
component (table 2.47). For the Wymer Dam Plus Yakima River Pump Exchange
Alternative, estimated benefits cover 7 percent of total project costs. This implies
negative net benefits or uncovered costs of $5.5 billion. Based on the results of
this BCA, this alternative is not economically justified. See section 2.7 for a
complete economic and financial analysis.

Table 2.47 Wymer Dam Plus Yakima River Pump Exchange Alternative

Construction period (noncontract cost percent) 10 years (35%)
- Present value 5,926.8
Total costs ($ million)
Annual 291.4
. - Present value 428.7
Total benefits ($ million)
Annual 21.1
. . Present value -5,498.1
Net benefits ($ million)
Annual -270.4
Benefit-cost ratios Present value and annual .07

2.6.5 Actions and Permits

Reclamation would obtain all necessary permits to implement the Wymer Dam
Plus Yakima River Pump Exchange Alternative before any construction is begun,
in accordance with local, State, Federal, and Tribal laws. See chapter 1,

Section 1.4, “Related Permits, Actions, and Laws.”

2.7 Economic and Financial Analysis

This section describes the results of a NED-oriented BCA, presenting information
as to the economic feasibility of the proposed alternatives. See section 2.2 in this
chapter for a discussion of national versus regional economic analyses. In
addition, a short discussion of financial feasibility (i.e., cost allocation/repayment)
is presented at the end of this section.

2.7.1 NED Benefit-Cost Analysis

The NED BCA compares the present value of a proposed project’s benefits to the
present value of its costs. If benefits exceed costs, the project is considered
economically justified. Because both benefits and costs can occur at various
points throughout the study period, it is important to convert them to a common
point in time. For this analysis, the costs and benefits were measured as of the
start of the benefits period (which is equivalent to the end of the construction
period). The study period or period of analysis for the benefits period was
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assumed to be 100 years, as suggested by the P&Gs. The interest rate used to
convert costs and benefits to a common year was Reclamation’s fiscal year 2007
planning rate of 4.875 percent.

Table 2.48 presents the results of the NED BCA for the Black Rock, Wymer Dam
and Reservoir, and Wymer Dam Plus Yakima River Pump Exchange Alternatives.
This table displays the total costs, total benefits, net benefits (i.e., total benefits
minus total costs), and benefit-cost ratios (i.e., total benefits divided by total
costs) for each alternative. Each piece of information is shown in both present
value and annual equivalent terms. The annual equivalent estimate converts the
present value figure to an average annual value over the 100-year study period.
Details on the individual cost and benefit estimates associated with each
alternative can be found below.

Table 2.48 Benefit-cost analysis summary

Wymer Dam

Wymer Plus Yakima
Dam and River Pump
Black Rock Reservoir Exchange
Value option Alternative Alternative Alternative
Construction period 10 years 10 years 10 years
Noncontract cost % 35 35 35
Total costs Present value 6,739.5 1,417.7 5,926.8
($ million)
Annual 3314 69.7 291.4
Total benefits Present value 1,045.1 414.8 428.7
($ million)
Annual 51.4 20.4 21.1
Net benefits Present value -5,694.4 -1,002.9 -5,498.1
($ million) -270.4
Annual -280.0 -49.3
Benefit-cost ratios Present value and | 0.16 0.29 0.07

annual

The cost categories aggregated into total costs include: (1) upfront total
construction costs including field costs, noncontract costs, and interest during
construction and (2) annual operation, maintenance, replacement, and pumping
energy costs. The 100-year stream of annual OMR&E costs was discounted to a
present value as of the start of the benefits period before being combined with the
total construction costs.

The benefit categories aggregated into total benefits include: (1) agriculture,

(2) municipal, (3) recreation (both at the proposed reservoirs and at existing
reservoirs and rivers), (4) hydropower (Black Rock and Sunnyside plants plus lost
hydropower benefits from Federal and non-Federal facilities, e.g., Priest Rapids
powerplant), and (5) fisheries use values (commercial, sport, Tribal subsistence).
The 100-year stream of annual benefits was also discounted to a present value as
of the start of the benefits period.
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Black Rock Alternative. The benefit-cost results for the Black Rock Alternative
are presented in table 2.48. The costs were developed using a 10-year
construction period and noncontract costs estimated at 35 percent of total field
costs. The estimated benefits for the Black Rock Alternative cover 16 percent of
total project costs. This implies negative net benefits or uncovered costs of nearly
$5.7 billion. Based on the results of this benefit-cost analysis, this alternative is
not economically justified.

Wymer Dam and Reservoir Alternative. As presented in table 2.48, the
Wymer Dam and Reservoir Alternative costs were estimated using a 10-year
construction period with noncontract costs at 35 percent of total field costs.
Estimated total benefits cover 29 percent of total project costs. This implies
negative net benefits or uncovered costs of about $1.0 billion. Based on the
results of this benefit-cost analysis, this alternative is not economically justified.

Wymer Dam Plus Yakima River Pump Exchange Alternative. As presented
in table 2.48, the Wymer Dam Plus Yakima River Pump Exchange Alternative
costs were estimated using a 10-year construction period with noncontract costs at
35 percent of total field costs. Estimated total benefits cover 7 percent of total
project costs. This implies negative net benefits or uncovered costs of nearly
$5.5 billion. Based on the results of this benefit-cost analysis, this alternative is
not economically justified.

2.7.1.1  Cost Analysis

The cost analysis for each alternative is broken down into two subsections:

(1) upfront construction costs, including IDC and (2) annual OMR&E costs. The
IDC calculation represents the cost of Federal borrowing during the construction
period.

Black Rock Alternative. The appraisal-level construction costs for the Black
Rock Alternative, as obtained from the Black Rock Summary Report
(Reclamation, 2004e), were indexed to April 2007 dollars via Reclamation cost
engineers. As presented in table 2.49, total field costs were estimated at

$3.274 billion. Noncontract costs were estimated at 35 percent of the total field
costs or $1.146 billion. Adding these two cost items together results in a total
construction cost (before IDC) of $4.420 billion. Using a 10-year construction
period along with the annual construction cost estimates, Reclamation calculated
IDC at $1.096 billion for a total construction cost of $5.516 billion.

The OMR&E costs occur on an annual basis. To calculate a present value, these
annual costs were assumed to occur each year of the 100-year study period. The
annual OM&R costs were estimated at $10.17 million ($206.8 million in present
value) and the annual energy costs at $50 million ($1.017 billion in present value)
for a total annual OMR&E cost of $60.17 million ($1.224 billion in present
value).
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Table 2.49 Upfront construction costs and annual OMR&E costs by alternative

Wymer Dam and Wymer Dam Plus
Black Rock Reservoir Yakima River Pump
Alternative Alternative Exchange Alternative
Construction period 10 years 10 years 10 years
Noncontract cost % 35 35 35
Upfront construction costs ($ million)
Field 3,274.0 780.0 2,980.0
Noncontract: 1,145.9 273.0 1,043.0
IDC 1,095.9 304.1 1,130.6
Total 5,515.8 1,357.1 5,153.6
OMR&E costs ($ million)
Operation, maintenance, 10.17 1.08 18.20
and replacement (OM&R)
Energy 50.0 1.90 19.82
Total 60.17 2.98 38.02
Present value of 1,223.7 60.6 773.1
100 years of OMR&E
costs
Total cost ($ million)
Total construction cost 6,739.5 1,417.7 5,926.8
plus present value of
OMR&E

The total project cost, representing the sum of the total construction cost plus the
present value of the annual OMR&E cost, equals $6.740 billion.

Wymer Dam and Reservoir Alternative. The appraisal-level construction costs
for the Wymer Dam and Reservoir Alternative, as obtained from the Wymer Dam
and Reservoir Appraisal Assessment (Reclamation, 2007a), were indexed to April
2007 dollars by Reclamation cost engineers. As shown in table 2.49, total field
costs were estimated at $780 million. Noncontract costs were estimated at

35 percent of the total field costs or $273.0 million. Summing these two cost
items results in a total construction cost (before IDC) of $1.053 billion. Based on
the 10-year construction period and the annual construction cost estimates,
Reclamation calculated IDC at $304.1 million for a total construction cost
estimate of $1.357 billion.

The OMR&E costs occur on an annual basis. To calculate a present value, the
annual costs were assumed to occur each year of the 100-year study period. The
annual OM&R costs were estimated at $1.08 million ($21.96 million in present
value) and the annual energy costs at $1.9 million ($38.64 million in present
value) for a total annual OMR&E cost of $2.98 million ($60.6 million in present
value).
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The total project cost, representing the sum of total construction cost plus the
present value of the OMR&E cost, equals $1.418 billion.

Wymer Dam Plus Yakima River Pump Exchange Alternative. The appraisal-
level construction costs for the Wymer Dam Plus Yakima River Pump Exchange
Alternative, as obtained from the Wymer Dam and Reservoir Appraisal
Assessment (Reclamation, 2007a), were indexed to April 2007 dollars by
Reclamation cost engineers.

Total field costs were estimated at $2.98 billion. Noncontract costs were
estimated at 35 percent of the total field cost or $1.043 billion. Summing these
results in a total construction cost (before IDC) of $4.023 billion. Based on the
10-year construction period and the annual construction cost estimates,
Reclamation calculated IDC at $1.131 billion for a total construction cost estimate
of $5.154 billion.

The OMR&E costs occur on an annual basis. To calculate a present value, the
annual costs were assumed to occur each year of the 100-year study period. The
annual OM&R costs were estimated at $18.198 million ($370.1 million in present
value) and the annual energy costs at $19.815 million ($403.1 million in present
value) for a total annual OMR&E cost of $38.013 million ($773.1 million in
present value).

The total project cost, representing the sum of total construction cost plus the
present value of the OMR&E cost, equals $5.927 billion.

2.7.1.2  Benefits Analysis

This section estimates economic benefits for the following areas: (1) agriculture,
(2) municipal, (3) recreation, (4) hydropower, and (5) fisheries.

As noted previously, to the extent possible, these analyses follow the criteria for
measuring NED benefits defined in the P&Gs. A P&G analysis of NED benefits
is a “with versus without” project comparison. Comparisons were, therefore,
made between the “with project” Black Rock, Wymer Dam and Reservoir, and
Wymer Dam Plus Yakima River Pump Exchange Alternatives and the “without
project” No Action Alternative.

Agricultural Benefits

Agricultural benefits for each alternative are realized only in drought years

when the proration level is less than 70 percent. The Black Rock Alternative
replaces some annual Yakima River water deliveries used for irrigated agriculture
with Columbia River water. This Columbia River water exchange provides
enough water so that all Yakima River basin entities with proratable irrigation
entitlements will receive a proratable water supply of not less than 70 percent of
their entitlements in dry years.
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Methodology.—The agricultural benefits are based on (1) the cropping pattern for
both with and without the Black Rock, Wymer Dam and Reservoir, and Wymer
Dam Plus Yakima River Pump Exchange Alternatives, (2) the benefit unit value
per acre for each crop, and (3) the probability of occurrence of dry years (below a
70-percent proration). Each of these is discussed below.

Reclamation’s Yakima Agricultural Impact (YAI) model, developed by the
Technical Service Center Economics Group, estimates the crop acreages for
(1) the Black Rock, Wymer Dam and Reservoir, and Wymer Dam Plus
Yakima River Pump Exchange Alternatives and (2) the dry years without
the Black Rock, Wymer Dam and Reservoir, and Wymer Dam Plus Yakima
River Pump Exchange Alternatives. The model relies on the Yakima
RiverWare model to estimate the water supply. This analysis assumes that
future dry years will follow the same pattern as those experienced in the
25-year period of record (1981-2005).

The cropping acreages estimated by the YAI model are based on the following
water data supplied by the Yak-RW model. Yak-RW model results show that the
water supply falls under the 70 percent threshold in 5 years out of the 25-year
period of record (table 2.13) under the No Action Alternative.

The YAI model estimates the changes in cropping acreages for seven irrigation
districts based on the available water supply. The decision to include these
districts in the YAI model is based on the availability of Reclamation Crop
Reports. The districts included in the YAl are shown in table 2.50, along with
their water entitlements.

Table 2.50 Water entitlements by district

Proratable water Nonproratable
entitlement water entitlement
Entity (acre-feet) (acre-feet)
Kittitas Reclamation District 336,000 0
Roza Irrigation District 375,000 0
Subtotal 711,000 0
Sunnyside Division 142,684 315,836
Wapato Irrigation Project 350,000 305,613
Union Gap Irrigation District 4,642 20,697
Yakima Valley Canal Company 4,305 23,720
Yakima-Tieton Irrigation District 38,181 75,868
Subtotal 1,961,812 741,734
Other proratable water entitlements 29,062
Total all proratable water entitlements 1,279,874

Source: Reclamation (2002a).
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Benefit Values.—A P&G analysis of NED agricultural benefits is a “with and
without” project comparison that identifies the change in net farm income related
to a change in crop acreage while maintaining the same cropping pattern. The
YAl model aggregates the crops grown in the Yakima Project districts into
representative crops and their acreages. This aggregation is based on the percent
of total harvested acres that each crop represents and the availability of supporting
data including yields, production costs, and prices.

Crop benefit unit values, based on net farm income (gross income minus
production costs), were estimated using a farm budget methodology for the crops
grown within the study area. The crops selected are based on production records
collected by Reclamation and USDA’s National Agricultural Statistics Service
(NASS) and the availability of crop enterprise budgets published by Washington
State University (WSU). Information on juice grapes was not available when the
benefit unit values were estimated, but will be included in the final benefit
analysis. This analysis assumes that juice grapes have the same benefit as wine
grapes.

Crop benefit unit values, calculated in a previous study, are applied to the
cropping acreages estimated by the YAI model to estimate the NED agricultural
benefits.

Probability of Dry Years.—Because benefits only accrue in dry years below the
70-percent threshold, the probability of a dry year below the 70-percent level was
applied to the total benefit value for the Black Rock, Wymer Dam and Reservoir,
and Wymer Dam Plus Yakima River Pump Exchange Alternatives. The
probability used in this analysis assumes that, under the No Action Alternative,
dry years occur 5 years out of the 25 years included in the period of record (1981-
2005). Because the benefits in each of the 5 dry years vary depending on the
proration percentage, an annual probability of .04 (1 out of 25 years) was applied
to each annual benefit estimate.

Results.—

Black Rock Alternative. Table 2.51 presents the results of the agricultural
benefits analysis by alternative for those districts that would benefit from the
alternatives. It should be noted that not all the districts would benefit because
they receive nonproratable water. The present value of the 100-year stream of
agricultural benefits equals $84.6 million (the annual equivalent is equal to
$4.16 million) for the Black Rock Alternative. The majority of the benefits are
experienced by the Roza Irrigation District (74.5 percent).

Wymer Dam and Reservoir Alternative. As shown in table 2.51, the present
value of the 100-year stream of agricultural benefits equals $26.51 million (the
annual equivalent equals $1.3 million) for the Wymer Dam and Reservoir
Alternative. The majority of the benefits are experienced by the Roza Irrigation
District (74.6 percent).
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Table 2.51 Agricultural benefits analysis by alternative

Wymer Dam and Wymer Dam Plus Yakima

Black Rock Alternative Reservoir Alternative River Pump Exchange

benefits benefits Alternative benefits
($ million) ($ million) ($ million)

Irrigation Present Present Present
district Annual value Annual value Annual value
Roza 3.10 62.97 0.97 19.78 0.97 19.78
Kittitas 0.30 6.00 0.09 1.81 0.09 181
Tieton 0.09 1.84 0.03 0.56 0.03 0.56
Wapato 0.45 9.07 0.14 2.86 0.14 2.86
Sunnyside 0.22 4.44 0.07 1.40 0.07 1.40

Union Gap 0.01 0.29 0.00 0 0.00 0

Total 4.16 84.60 1.30 26.51 1.30 26.51

Wymer Dam Plus Yakima River Pump Exchange Alternative. As shown in
table 2.51, the benefits associated with the Wymer Dam Plus Yakima River Pump
Exchange Alternative are the same as for the Wymer Dam and Reservoir
Alternative. The present value of the 100-year stream of agricultural benefits
equals $26.51 million (the annual equivalent equals $1.3 million). The majority
of the benefits are experienced by the Roza Irrigation District (74.6 percent).

Municipal Benefits

Providing a portion of future municipal water demand is a component of the
Black Rock, Wymer Dam and Reservoir, and Wymer Dam Plus Yakima River
Pump Exchange Alternatives. The goal of each alternative is to supply

82,000 acre-feet of future municipal water demand annually to the communities in
the Yakima River basin by the year 2050. Specifically, the Black Rock
Alternative is expected to supply 81,100 acre-feet; the Wymer Dam and Reservoir
Alternative, 79,800 acre-feet; and Wymer Dam Plus Yakima River Pump
Exchange Alternative, 80,500 acre-feet. The three Joint Alternatives were
designed in part to try to meet year 2050 projections of unmet municipal demand.
Subtle differences between the alternatives led to the minor differences in year
2050 municipal water supply for each alternative.

Methodology.—A $235.66-per-acre-foot wholesale price of municipal water
(indexed to April 2007 dollars), as obtained from a recent Reclamation report,
2006 M&I Water Rate Survey Data (Reclamation, 2006d), was used to value
the annual supply of municipal water associated with each alternative. The
$235.66-value reflects the average of Pacific Northwest Region municipal water
prices for the Yakima Project.

The basic assumption of this alternative cost method to valuation is that municipal
water demand must be addressed. If municipal water needs are assumed to be
met regardless of the selected alternative, then the benefits associated with the
provision of municipal water in essence become irrelevant and the analysis can
focus on the cost differentials between the various water supply provision options
inherent within each alternative. In this case, it was assumed that 82,000 acre-feet
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of municipal water would be provided by each of the Joint Alternatives (i.e.,
Black Rock, Wymer Dam and Reservoir, and Wymer Dam Plus Yakima River
Pump Exchange). The No Action Alternative source of municipal water would be
a water market purchase. The costs of providing 82,000 acre-feet of municipal
water are reflected in the construction and annual operating costs for the Black
Rock, Wymer Dam and Reservoir, and Wymer Dam Plus Yakima River Pump
Exchange Alternatives, whereas the avoided cost-benefits (i.e., avoided market
purchases associated with the No Action Alternative) are presented in this section.

Because the municipal water supply target for each Joint Alternative was
identified for year 2050, it was necessary to project a growth in municipal water
supply for each alternative from the start of the benefit period to year 2050.
Assuming each alternative would involve a 10-year construction period, and it
would take some additional time to complete the planning process, the assumption
was made that the benefit period would not start until the year 2020. Therefore, a
projection needed to be developed from year 2020 to year 2050 for each
alternative.

The 82,000 acre-feet of unmet municipal water demand in year 2050 was
obtained from a report entitled Watershed Management Plan. This report also
provided a graphic (exhibit 2-2) which depicted estimates of future total
municipal water demand in years 2010, 2020, 2030, 2040, and 2050. Deducting
current groundwater and surface water supply sources of 104,000 acre-feet
allowed for the estimation of unmet demand in each of these years. The
difference in unmet demand between each 10-year period (e.g., 2030 minus 2020)
was spread equally across each year of the 10-year period (2021, 2022, . . . 2030)
to develop the projection for each alternative. It was then assumed that the year
2050 municipal supply for each alternative would be provided from year 2050 to
the end of the 100-year benefit period. Finally, the $235.66 value per-acre-foot
estimate was applied to each annual municipal water supply estimate associated
with each alternative. The resulting annual municipal values by alternative were
discounted to the start of the benefit period (i.e., year 2020) and summed into a
present value estimate by alternative.

Assumptions.—
e Current groundwater and surface water supply sources are sustainable at
104,000 acre-feet.

e Assuming a 10-year construction period for each Joint Alternative,
municipal water supply from each Joint Alternative would not begin until
year 2020.

e Municipal water supplied by each alternative would reach its maximum in
year 2050 and continue at that level to the end of the period of analysis.
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e Unmet municipal water demands must be provided for regardless of the
selected alternative.

e For each Joint Alternative, the next best option for obtaining the needed
municipal water would be a market purchase.

e The assumption was made that municipalities in search of municipal water
could obtain the water at wholesale rates.

Results.—

Black Rock Alternative. The value of the growth in annual municipal water
supply to 81,100 acre-feet in year 2050 and beyond was estimated to average
$14.1 million annually or $286.8 million in present value over the 100-year study
period for the Black Rock Alternative.

Wymer Dam and Reservoir Alternative. The value of the growth in annual
municipal water supply to 79,800 acre-feet in year 2050 and beyond was

estimated to average $14.0 million annually or $285.2 million in present value
over the 100-year study period for the Wymer Dam and Reservoir Alternative.

Wymer Dam Plus Yakima River Pump Exchange Alternative. The value of
the growth in annual municipal water supply to 80,500 acre-feet in year 2050 and
beyond was estimated to average $14.1 million annually or $286.1 million in
present value over the 100-year study period for the Wymer Dam Plus Yakima
River Pump Exchange Alternative.

Recreation Benefits

Impacts to recreation could potentially be quite diverse with the construction of
either Black Rock or Wymer reservoirs. Including the most obvious, and possibly
most significant recreation benefit occurring at the new reservoirs themselves,
recreation effects could also be seen at other existing regional reservoirs and river
segments due to reductions in irrigation diversions or increases of instream flows
for fish habitat from the Yakima River.

Adverse recreational effects could also be experienced outside the Yakima River
basin due to site substitution. In this case, site substitution refers to reductions in
recreation use of sites outside the Yakima River basin as a result of the
construction of new sites or quality improvements at existing sites within the
basin. Given the difficulty and speculative nature of attempts to quantitatively
measure the degree of possible site substitution, site substitution effects have not
been included in the recreation analysis. As a result, the estimated recreation
benefits may be overstated.

Recreation Benefits at Proposed Black Rock and Wymer Reservoirs.—This
section analyzes the potential recreational effects at the proposed Black Rock and
Wymer reservoirs. Note that both the Wymer Dam and Reservoir and Wymer
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Dam Plus Yakima River Pump Exchange Alternatives would produce the same
recreational effects at the proposed Wymer reservoir, but different recreational
effects at the existing reservoirs and rivers within the region. (See subsequent
sections for an analysis of the effects at existing reservoir and rivers.)
Reclamation recreation development at new reservoirs would remain at the
minimum level to maintain safety and protect resources for the first 5 years.

The proposed reservoir recreation economic methodology used estimates of
recreation visitation by activity as described and presented in the “Recreational
Resources” section of chapter 4. The annual visitation by activity estimates were
projected over the 100-year study period based on annual growth rate
assumptions, as also noted in the “Recreational Resources” section (i.e., Black
Rock reservoir, 5 percent for the first 10 years and 3 percent thereafter; Wymer
reservoir, 3 percent for entire study period). Recreation specialists also provided
carrying capacity estimates of 700,000 for Black Rock reservoir and 200,000 for
Wymer reservoir based on reservoir surface acreage at high pool, boating acreage
requirements, nonboating visitation estimates, associated parking lot size and
turnover, and the length of the high- and low-use recreation seasons. The
carrying capacity estimates were assumed to reflect an upper bound on annual
visitation and were, therefore, used to constrain the visitation growth projection.

To estimate annual recreation economic benefits by alternative, per-visit
economic benefits were applied to the estimated annual visitation levels. Because
economic benefits or values per visit vary by recreation activity, it was important
that the visitation estimates were broken down by recreation activity. Values per
visit for the activities identified in the recreation visitation analysis were obtained
from a nationwide recreation valuation study (Kaval and Loomis, 2003). The
Kaval and Loomis study gathered information from hundreds of recreation
economic studies throughout the United States. Values per visit by activity from
the Pacific Coast region were used in the analysis. Because the values were in
1996 dollars, they were updated to April 2007 dollars using consumer price
indexes to be consistent with the cost estimates. The annual values were then
converted to a present value before incorporating them into the BCA.

Black Rock Alternative. Table 2.52 presents the results of the visitation
projection by recreation activity for the proposed Black Rock reservoir. Note that
the visitation projection is constrained by the estimated carrying capacity of the
reservoir (700,000 visits) in year 23 such that years 23 through 100 are assumed
to be at the 700,000-visit carrying capacity. The economic valuation results are
presented at the end of table 2.52. The economic values per visit by recreation
activity, ranging from $20.32 for horseback riding to $81.26 for wildlife viewing,
are presented, as well as the present value of the 100-year stream of recreation
benefits for each activity. The economic values per visit by activity were
multiplied by the estimated annual visits by activity to estimate the annual
economic benefit by activity (result not shown). The annual recreation benefit by
activity was then discounted to the beginning of the 100-year benefit period.
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Chapter 2
Joint Alternatives

Recreation activities

Off-
Water Horse- | highway
Year Boat Shore Pic- skiing, Walking, | Wildlife | back vehicle
(% of fishing fishing Swimming | nicking | jet skiing hiking viewing | riding riding Total
total =>) 0.25 0.1 0.15 0.15 0.25 0.03 003  0.02 0.02| Visits
1 62,500 25,000 37,500 37,500 62,500 7,500 7,500 5,000 5,000| 250,000
2 65,630 26,250 39,380 39,380 65,630 7,880 7,880 5,250 5,250| 262,530
3 68,910 27,560 41,350 41,350 68,910 8,270 8,270 5,510 5,510( 275,640
4 72,360 28,940 43,420 43,420 72,360 8,680 8,680 5,790 5,790| 289,440
5 75,980 30,390 45,590 45,590 75,980 9,110 9,110 6,080 6,080| 303,910
6 100,000 40,000 60,000 60,000 100,000 12,000 12,000 8,000 8,000( 400,000
7 105,000 42,000 63,000 63,000 105,000 12,600 12,600 8,400 8,400| 420,000
8 110,250 44,100 66,150 66,150 110,250 13,230 | 13,230 8,820 8,820| 441,000
9 115,760 46,310 69,460 69,460 115,760 13,890 13,890 9,260 9,260| 463,050
10 121,550 48,630 72,930 72,930 121,550 14,580 | 14,580 9,720 9,720| 486,190
11 125,200 50,090 75,120 75,120 125,200 15,020 | 15,020 10,010 10,010| 500,790
12 128,960 51,590 77,370 77,370 128,960 15,470 15,470 10,310 10,310| 515,810
13 132,830 53,140 79,690 79,690 132,830 15,930 | 15,930, 10,620 10,620| 531,280
14 136,810 54,730 82,080 82,080 136,810 16,410 | 16,410, 10,940 10,940| 547,210
15 140,910 56,370 84,540 84,540 140,910 16,900 16,900 11,270 11,270| 563,610
16 145,140 58,060 87,080 87,080 145,140 17,410| 17,410, 11,610 11,610| 580,540
17 149,490 59,800 89,690 89,690 149,490 17,930 | 17,930 11,960 11,960| 597,940
18 153,970 61,590 92,380 92,380 153,970 18,470 18,470 12,320 12,320| 615,870
19 158,590 63,440 95,150 95,150 158,590 19,020 | 19,020 12,690 12,690| 634,340
20 163,350 65,340 98,000 98,000 163,350 19,590 | 19,590| 13,070 13,070| 653,360
21 168,250 67,300 100,940 100,940 168,250 20,180 20,180 13,460 13,460| 672,960
22 173,300 69,320 103,970 103,970 173,300 20,790 20,790, 13,860 13,860| 693,160
23-100 175,000 70,000 105,000 105,000 175,000 21,000 | 21,000, 14,000 14,000{ 700,000
Economic 49.74 49.74 30.59 72.01 63.87 26.06 81.26 20.32 45.26
value per visit
by activity
(4/2007%)
Present value 134.9 54.0 49.8 117.2 173.2 8.5 26.4 4.4 9.8 578.1
of 100-year
stream of
benefits
($ million)

Summing the present value estimates across the various recreation activities

provides the $578.1 million total discounted recreation benefit estimate for Black
Rock reservoir.
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Wymer Dam and Reservoir Alternative. Table 2.53 presents the results of the
visitation projection by recreation activity for the proposed Wymer reservoir
included within both the Wymer Dam and Reservoir and Wymer Dam Plus
Yakima River Pump Exchange Alternatives. The visitation projection is
constrained by the estimated carrying capacity of the reservoir (200,000 visits) in
year 42 such that years 42 through 100 are assumed to be at the 200,000-visit
carrying capacity. The economic valuation results are presented at the end of
table 2.53. The economic values per visit by recreation activity, ranging from
$26.06 for walking/hiking to $81.26 for wildlife viewing, are presented, as well as
the present value of the 100-year stream of recreation benefits for each activity.
Summing the present value estimates across the various recreation activities
provides the $97.7 million total discounted recreation benefit estimate for Wymer
reservoir.

Wymer Dam Plus Yakima River Pump Exchange Alternative. Table 2.53
presents the results of the visitation projection by recreation activity for the
proposed Wymer reservoir included within both the Wymer Dam and Reservoir
and Wymer Dam Plus Yakima River Pump Exchange Alternatives. As noted
previously for the Wymer Dam and Reservoir Alternative, the present value of the
100-year stream of annual recreation benefit estimates across the various
recreation activities sums to $97.7 million for Wymer reservoir.

Recreation Benefits at Existing Reservoirs and Rivers.—This section analyzes
the potential recreational effects of each alternative at existing reservoirs and river
reaches within the Yakima River basin. The following reservoirs and rivers were
included in the analysis: Kachess Lake, Cle Elum Lake, Clear Lake, Bumping
Lake, Rimrock Lake, Keechelus Lake, Lake Easton, Yakima River, Tieton River,
Cle Elum River, Naches River, and Bumping River. Of these sites, only four
showed differences in hydrologic measures (e.g., reservoir water levels and river
flows) resulting in visitation impacts as compared to the No Action Alternative:
Kachess Lake, Cle Elum Lake, Yakima River, and Tieton River. This section
presents the results of the recreation visitation and economic valuation analysis
for these four sites.

As with the proposed reservoir recreation analysis, the existing site recreation
economic methodology used estimates of recreation visitation as described and
presented in the “Recreation” section of “Chapter 4, Environmental
Consequences.” For the existing sites, changes in recreation visitation as
compared to the No Action Alternative were estimated based on differences in the
number of months in which reservoir water levels or river instream flows fell
within acceptable ranges. The acceptable reservoir water levels and river
instream flows were obtained from a recreation survey Yakima River Basin
Reservoir and River Recreation Survey Report of Findings (Reclamation, 2008d).
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Chapter 2

Joint Alternatives

Recreation activities

Canoeing,
kayaking,
Year small Boat Shoreline Walking, Wildlife
(% of sailboats fishing fishing Swimming Picnicking hiking viewing Total
Total =>) 0.2 0.1 0.25 0.15 0.15 0.1 0.05| Visits
1 8,000 4,000 10,000 6,000 6,000 4,000 2,000 40,000
2 8,240 4,120 10,300 6,180 6,180 4,120 2,060 41,200
3 8,490 4,240 10,610 6,370 6,370 4,240 2,120 42,440
4 8,740 4,370 10,930 6,560 6,560 4,370 2,180 43,710
5 9,000 4,500 11,260 6,760 6,760 4,500 2,250 45,030
6 14,000 7,000 17,500 10,500 10,500 7,000 3,500 70,000
7 14,420 7,210 18,030 10,820 10,820 7,210 3,610 72,120
8 14,850 7,430 18,570 11,140 11,140 7,430 3,720 74,280
9 15,300 7,650 19,130 11,470 11,470 7,650 3,830 76,500
10 15,760 7,880 19,700 11,810 11,810 7,880 3,940 78,780
11 16,230 8,120 20,290 12,160 12,160 8,120 4,060 81,140
12 16,720 8,360 20,900 12,520 12,520 8,360 4,180 83,560
13 17,220 8,610 21,530 12,900 12,900 8,610 4,310 86,080
14 17,740 8,870 22,180 13,290 13,290 8,870 4,440 88,680
15 18,270 9,140 22,850 13,690 13,690 9,140 4,570 91,350
16 18,820 9,410 23,540 14,100 14,100 9,410 4,710 94,090
17 19,380 9,690 24,250 14,520 14,520 9,690 4,850 96,900
18 19,960 9,980 24,980 14,960 14,960 9,980 5,000 99,820
19 20,560 10,280 25,730 15,410 15,410 10,280 5,150 102,820
20 21,180 10,590 26,500 15,870 15,870 10,590 5,300 105,900
21 21,820 10,910 27,300 16,350 16,350 10,910 5,460 109,100
22 22,470 11,240 28,120 16,840 16,840 11,240 5,620 112,370
23 23,140 11,580 28,960 17,350 17,350 11,580 5,790 115,750
24 23,830 11,930 29,830 17,870 17,870 11,930 5,960 119,220
25 24,540 12,290 30,720 18,410 18,410 12,290 6,140 122,800
26 25,280 12,660 31,640 18,960 18,960 12,660 6,320 126,480
27 26,040 13,040 32,590 19,530 19,530 13,040 6,510 130,280
28 26,820 13,430 33,570 20,120 20,120 13,430 6,710 134,200
29 27,620 13,830 34,580 20,720 20,720 13,830 6,910 138,210
30 28,450 14,240 35,620 21,340 21,340 14,240 7,120 142,350
31 29,300 14,670 36,690 21,980 21,980 14,670 7,330 146,620
32 30,180 15,110 37,790 22,640 22,640 15,110 7,550 151,020
33 31,090 15,560 38,920 23,320 23,320 15,560 7,780 155,550
34 32,020 16,030 40,090 24,020 24,020 16,030 8,010 160,220
35 32,980 16,510 41,290 24,740 24,740 16,510 8,250 165,020
36 33,970 17,010 42,530 25,480 25,480 17,010 8,500 169,980
37 34,990 17,520 43,810 26,240 26,240 17,520 8,760 175,080
38 36,040 18,050 45,120 27,030 27,030 18,050 9,020 180,340
39 37,120 18,590 46,470 27,840 27,840 18,590 9,290 185,740
40 38,230 19,150 47,860 28,680 28,680 19,150 9,570 191,320
41 39,380 19,720 49,300 29,540 29,540 19,720 9,860 197,060
42-100 40,000 20,000 50,000 30,000 30,000 20,000 10,000 200,000

Economic 31.21 49.74 49.74 30.59 72.01 26.06 81.26

value per visit

by activity

(4/2007 $)

Present value 13.3 10.6 26.6 9.8 23.1 5.6 8.7 97.7

of 100-year

stream of

benefits

($ million)
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The difference in visitation estimates varied with the water year type—wet,
average, or dry. To calculate an average annual difference in visitation estimate,
the differences in visitation by water year type were multiplied by the probability
of occurrence of each water year type (i.e., 50 percent for average year and

25 percent each for wet and dry years). Because the differences in visitation were
not estimated by recreation activity, the general assumption was made that the
differences in visitation would follow the current distribution of recreation by
activity seen at each impacted site. Instead of estimating the difference in
visitation for each site by recreation activity as was done for the proposed
reservoir analysis, a weighted average economic value for each site was
developed by multiplying the percent of visitation by primary recreation activity
at each site (as obtained from the recreation survey) by the indexed economic
values per visit by recreation activity (as obtained from the Kaval and Loomis,
2003 study). The weighted average values per visit at each site were estimated as
follows: Kachess Lake, $90.28; Cle Elum Lake, $69.00; Yakima River, $53.93;
and Tieton River, $31.21. The annual difference in recreation economic value by
site and alternative was assumed to occur each year over the 100-year study
period. This 100-year stream of annual recreation economic values was then
discounted to a present value estimate. These annual values were not projected to
increase over the 100-year study period because no carrying capacity estimate
was available to constrain the growth in visitation. As a result, the discounted
present value may be an underestimate. Accounting for the potential growth in
visitation as compared to the No Action Alternative over time is an issue which
may need to be addressed in subsequent analyses.

Black Rock Alternative. As shown in table 2.54, positive recreation effects are
expected at Kachess Lake, Cle Elum Lake, and the Yakima River under the Black
Rock Alternative. Negative effects were estimated for the Tieton River. The
combined annual difference in value across all four existing sites approached
$1.2 million, which converts to a discounted present value of $24.3 milli