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SUMMARY AND CONCLUSIONS

This Environmental Impact Statement (EIS) was prepared by the
Regulatory Commission, Office of Nuclear Reactor Regulation, joi
washington State Energy Facility Site Evaluation Mounci] The |
of Energy, Bonneville Power Administration, and the U.S. Bureau
were cooperating agencies

L. This action is administrative

- The proposed action is the issuance of construction permits t
Sound Power and Light Company, Pacific Power and Light Company,
Washington Water Power Company, and Portland General Electrit
the construction of the Skagit/Hanford Nuclear Project, Units
Docket Nos. STN 50-522 and STN 50-523.

The Skagit/Hanford Nuclear Project (S/HNP), located on the U.S. Depar
of Energy Hanford Reservation in Benton “ounty, Washington, will emp
two boiling-water nuclear reactors, each with a maximum expected therma
power level of 3800 MWt and the net electrical capacity of 1275 Mwe

The exhaust steam from the turbine generators will be cooled bv 3
condenser, and the waste heat will be dissipated to the atsusphere b
round mechanical-draft cooling towers. The cooling water will be dr

Y

from the Columbia River, and the cooling tower blowdown will be returr
back to the river where it will be discharged through a diffuser

Summary of environmental impact and adverse effects:

Approximately 258 hectares (640 acres) of the Hanford Reservation
sagebrush/cheatgrass community will be diverted to industria
duration of the S/HNP life (Appendix I).

Increases in erosion and sediment transport due to construction
would temporarily degrade the local receiving water quality

Alteration of drainage, percolation, and runoff patterns would re:
project construction

1.58 to 2.12 cubic meters per second (56 to 75 cubic feet per secon
water would be taken from the Columbia River at river mile 361.5
not be returned to the river.

High volumes of commuter traffic on the site access road. Route
|

Bypass Highway, and other facilities would cause increased noise
pollution of the types commonly associated with traffic movement

The construction of the site commuter access road, the widening
Route 240, and intersection improvements would commit constructi
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matarials and other resources that would not De retrievable after
completion of project construction

Inadvertent loss of, or damage to, undiscovered cuitural resources wouid
be a possible unavoidable impact concomitant with any construction
project

There would be a siight increase in the potential for fog and surface
icing off site

There would be slight noise impacts at existing anu planned residences
along Route 240 west of _he Bypess Highway, due to construction traffic.

Construction workers at the site would be exposed to noise ievels 1n a
range that could cause some hearing locs.

No significant environmental impacts are anticipated from norma |
operational reieases of radioactive materials (see Section 4.2.12.3) The
risk associated with accidental radiation exposure is very low (see
Section 4.2.12.4)

Principal alternatives considered:

Alternative energy sources

Alternative energy systems

Alternative sites

Alternative plant and transmission systems

Environmental Statement was made available to the public, to the
onmental Protection Agency, and to other specified agencies in

On the basis of the analysis and evaluation set forth in this Statement,
and after weighing the environmental, economic, technical, and other
benefits of S/HNP. Unit 1 and 2, against environmental and other costs and
considering available alternatives, the NRC staff concludes that the
action called for under the National Environmental Policy Act of 1469
(NEPA) and 10 CFR 51 is the issuance of construction permits Tor the
facility, subject to the following conditions for the protection of the
‘onment

The applicant shall take the necessary mitigating actions, including
ydherence to his commitments summarized in Section 4.2.16.1, and
additional staff requirements summarized in Section 4.2.16.2 of this
Environmental Statement, during construction of the station and
associated transmission lines to avoid unnecessary adverse
environmental impacts from construction activities.

The applicant shall establish a control program which shall include
written procedures and instructions to control all construction
activities as prescribed herein and shall provide for periodic
management audits to determine the adequacy of implementation of
environmental conditions. The applicant shall maintain sufficient




records to furnish evidence of compliance with all the environmental
conditions herein.

c. Betore ergaging in a construction activity not evaluated by the
Commissioy, the applicant will prepare and record an envircnmental
evaluaticn of such activity. When the evaluation indicates that such

activity may result in a significant adverse environmental impact
that was not evaluated, or that is significantly greater than that
evaluated in tnis Environmental Impact Statement, the applicant shall
provide a written evaluation of such activities and obtain prior
approval from the Director of the Office of Nuclear Reactor
Regulation and EFSEC for the activities.

d. [f unexpected harmful effects or evidence of serious environmental
damage are detected during facility construction, the appiicant shall
provide to the staff and EFSEC an acceptable analysis of the problem
and a plan of action to eliminate or significantly reduce the harmful
effects or damage.

° In addition to the monitoring procedures described in the
Environmental Report, with amendments, the staff recommendations
included in Section 5.7 of this document shall be followed.
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FOREWORD

This environmental statement was prepared jointly by the Office of Nuclear
Reactor Regulation, U.S. Nuclear Regulatory Commission, in accordance with the
Commission's regulation 10 CFR 51, which implements the requirements of the
National Environmental Policy Act of 1969 (NEPA) and the Washington State
Energy Facility Site Evaluation Council (EFSEC). This joint environmental
statement is prepared in accordance with an agreement (pursuant to a Memorandum
of Understanding dated September 6, 1978, between the NRC and Washington State)
dated July 31, 1981, between the Nuclear Regulatory Commission and the Washing-
ton State Energy Facility Site Evaluation Council that provides for one
environmental statement that fully addresses both the State and Federal
environmental assessment requirements. For the purposes of this EIS, NRC
retained the administrative iead.

The NEPA states, among other things, that it is the continuing responsibility
of the Federal Government to use all practicable means, consistent with other
essential considerations of national policy, to improve and coordinate Federal
plans, functions, programs, and resources to the end that the Nation may:

Fulfill the responsibilities of each generation as trustee of the environ-
ment for succeeding generations.

Ensure for all Americans safe, healthful, productive and aesthetically and
culturally pleasing surroundings.

Attain the widest range of benefical uses of the environment without
degradation, risk to health or safety, or other undesirable and unintended
consequences.

. Preserve important historic, cultural, and natural aspects of our national
heritage, and maintain, wherever possible, an environment that supports
diversity and variety of individual choice.

Achieve a balance between population and resource use that will permit
high standards of living and a wide sharing of life's amenities.

Enhance the quality of renewable resources and approach the maximum
attainable recycling of depletable resources.

Further, with respect to major Federal actions significantly affecting the
quality of the human environment, Section 102(2)(C) of the NEPA calls for
preparation of a detailed statement on:

(i) the environmental impact of the proposed action,

(ii) any adverse environmental effects which cannot be avoided should the
proposal be implemented,
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(iii) alternatives to the proposed action,

(iv) the relationship between local short-term uses of man's environment
and the maintenance and enhancement of long-term productivity, and

(v) any irreversible and irretrievable commitments of resources that
would be involved in the proposed action should it be implemented.

An environmental report accompanies each application for a construction permit
or a f.il-power operating license for a nuclear power generating station. A
public announcement of the availability of the report is made. Any comments on
the report by interested persons are considered by the staff. In conducting
the required NEPA review, the staff meets with the applicant to discuss items
of informaticn in the environmental report, to seek new information from the
applicant that might be needed for an adequate assessement, and generally to
ensure that the staff has a thorough understanding of the proposed project. In
addition, the staff seeks information from other sources that will assist in
the evaluation, and visits and inspects the project site and surrounding
vicinity. Members of the staff may meet with State and local officials who are
charged with protecting State and local interests. On the basis of all the
foregoing and other such activities or inquiries as are deemed useful and
appropriate, the staff makes an independent assessment of the considerations
specified in Section 102(2)(C) of the NEPA and in 10 CFR 51.

This evaluation leads to the publication of a Draft Environmental Statement,
prepared by the Office of Nuclear Reactor Regulation, which is then circulated
to Federal, State, and local governmental agencies for comment. A summary
notice is published in the Federal Register of the availability of the appli-
cant's environmental report and the Draft Statement. Comments should be
addressed to the Director, Division of Site Safety and Environmental Analysis,
at the address shown below.

After receipt and consideration of comments on the Draft Statement, the staff
prepares a Final Environmental Statement, which includes: a discussion of
concerns raised by the comments; a benefit-cost analysis, which considers the
environmental costs of the plant and the alternatives available for reducing or
avoiding them, and balances the adverse effects against the environmental,
economic, technical, and other benefits of the plant; and a conclusion as to
whether the action called for, with respect to environmental issues, is the
issuance of the proposed permit, with appropriate conditioning to protect
environmental vaiues, or its denial. The Fina)l Environmental Statement and the
Safety Evaluation Report prepared by the staff are submitted to the Atomic
Safety and Licensing Board at a public hearing for its consideration in
reaching a decision on the application.

Single copies of this Statement may be obtained by writing the:
Director, Division of Licensing
Office of Nuclear Reactor Regulation

U.S. Nuclear Regulatory Commission
Washington, DC 20555
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The State of Washington statute under which EFSEC is organized and operates
requires that all evidence, including comments of the EIS received at a public
hearing, be considered before EFSEC draws conclusions and makes a recommenda-
tion to the Governor as to the approval or ~ejection of an application for
certification. For the purposes of this EIS, all references within this

document to staff conclusions, judgments and recommendations represent posi-
tions of NRC staff only.

Washington State statute WAC 463-42-335 ' ~quires that geology and seismicity be
addressed and discussed in the review of ihe Application for Site Certification.
To satisfy that the requirement, Section 4.2.7 was prepared and included in this
EIS. The discussion and findings contained in that section represent only the
result of the EFSEC review. NRC considers geology and seismicity of the site

in its review of safety considerations of the site attributes, which is con-
ducted pursuant to the requirements of the Atomic Energy Act of 1954. The
results of that review are reported by the NRC staff in the Safety Evaluation
Report that, along with this EIS, will be submitted for the consideration by

the Atomic Safety and Licensing Board.

Mr. Jan A. Norris is the NRC Environmental Project Manager for this project and
represents NRC on the joint NRC/EFSEC Management Committee. Shoulid there be
questions regarding the content of this statement, he may be contacted at the
above address or at (301) 492-4908. Mr. William L. Fitch represents EFSEC on
the Management Committee. Mr. Fitch may be contacted at (206) 459-6490 or at
the following address:

Washington Energy Facility Site Evaluation Council
4224 6th Avenue, S.E.
Building #1, PY-11
Olympia, Washington 98504
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1. INTRODUCTION

1.1 THE PROPOSED PROJECT

Pursuant to the Atomic Energy Act of 1954, as amended, and the Commission's
regulations in Title 10, Code of Federal Regulations, an application was filed
by the Puget’ Sound Power and Light Company, Pacific Power and Light Company,
The Washington Water Power Company, and Portland General Electric Company
(collectively referred to in this EIS as the applicant) for construction
permits for two boiling-water nuclear reactors designated as the Skagit/Hanford
Nuclear Project (S/HNP), Units 1 and 2 (Docket Nos. STN 50-522 and STN 50-523).
Each unit is designed for a rated core power of 3,800 megawatts thermal (Mwt),
with a net electrical output of approximately 1,275 megawatts electrical (Mwe).
Dissipation of waste heat will be accomplished by circular mechanical-draft
cooling towers, three per reactor unit. The Columbia River will be the sole
source of cooling water. The proposed facilities are to be located on a site
to be purchased from the U.S. Department of Energy Hanford Reservation in
Benton County, Washington.

Title 10 Code of Federal Regulations, Part 51 (10 CFR 51) requires that the
Director of the Office of Nuclear Reactor Regulation, or his designee, analyze
the applicant's Application for Site Certification/Environmental Report
(ASC/ER) and prepare a detailed statement of environmental considerations. It
is within this framework that this Environmental Statement related to the
construction of the Skagit/Hanford Nuclear Project has been prepared by the
Office of the Nuclear Reactor Regulation (staff) of the U.S. Nuclear Regulatory
Commission.

On July 31, 1981 (pursuant to a Memorandum of Understanding dated September 6,
1978, between the NRC and Washington State), NRC and Washington State Energy
Facility Site Evaluation Councii (EFSEC) entered into an agreement to jointly
issue one environmental statement that fully addresses both the State and
Federal environmental assessment requirements. To that aim, the NRC staff and
EFSEC divided the responsibilities for preparation of this EIS approximately
along the following lines: (1) EFSEC generally took the lead in preparing
sections dealing with need for the facility, alternative energy sources and
systems, aquatic ecology, water and air quality, and socioeconomics; (2) NRC
staff, in addition to retaining the administrative lead for the production and
publication of the document, took the lead in preparing sections relating to
alternative sites, terrestrial ecology, and all sections dealing with
radiological impacts and assessments.
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Major documents used in the preparation of this statement were the applicant's
Preliminary Safety Analysis Report (PSAR),* and the Application for Site
Certification/Environmental Report (ASC/ER)** and supplements thereto, issued
for S/HNP. Independent calculations and sources of information were also used
by the staff and serve as a basis for the assessment of environmental impact.
Additional information was gained from visits by the staff to the S/HNP site,
to alternative sites, and to surrounding areas during 1982.

As a part of its safety evaluation leading tc the issuance of construction
permits and operating licenses, the Commission makes a detailed evaluation of
the applicant's plans and proposed facilities for mimimizing and controlling
the release of radioactive materials unde:r both normal conditions and potential
accident conditions, including the effects of natural phenomena on the

facility Inasmuch as these aspects are considered fully in other documents,
only the salient features that bear directly on the anticipated environmental
effects are considered in this Environmental Impact Statement

Copies of this Environmental Impact Statement and the applicant’'s ASC/ER and
PSAR are available for public inspection at the Commission's Public Document
Room, 1717 H Street, NW, Washington, DC; the Richland Public Library, Swift and
Northgate Streets, Richland, WA 99352; and the EFSEC offices at 4224 6th
Avenue, SE, Building #1, PY-11, Olympia, WA 98504.

1.2 STATUS OF REVIEWS, PERMITS, AND LICENSES

To construct the S/HNP and certain related facilities, the applicant is
required to apply for and receive certain permits, licenses, and other
authorizations from a number of Federal, State, and local agencies. These
permits and licenses are listed in Table 12-1 of the ASC/ER. Reviews for such
permits are also noted in Table 12-1 of the ASC/ER. Copies of appropriate
permits secured to date are included in Appendix G of this EIS.

The applicant will be required to meet all Federal, State, and local water
quality and effluent discharge limits as specified in the operating permits.

1.3 DOCUMENTATION

This draft EIS includes appendices that contain information pertinent to the

findings of this report They are as follows:

Appendix A -- reserved for comments to the draft EI°

* i

Puget Sound Power and Light Company, Skagit/Hanford Nuclear Project, Units 1
and 2, Preliminary Safety Analysis Report,” with amendments, Docket Nos.

STN 50-522 and STN 50-523, December 1981, hereinafter referred to as the
S/HNP PSAR

xxpuaet “ound Power and Light Company, Skagit/Hanford Nuclear Project,
] g C

Unit and 2, Application for Site Certification/Environmental Report,"”
with ...endments, Docket Nos. 50-522 and STN 50-523, December 1981,
hereinafter referred to as the S/HNP ASC/ER, 198l1.
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2. THE NEED FOR THE PROJECT

This chapter describes the planning process through which the applicant con-
cluded that the power generated by the Skagit/Hanford Nuclear Project (S/HNP)
was needed to meet the future electrical demand for its service area and the
Pacific Northwest Region as a whole. It discusses the future power needs of
the applicant and the region by presenting the Northwest Regional Forecast
(PNUCC, 1981), other load forecasts and several new forecasts that are pre-
sently in draft form (March, 1982). Factors affecting future load forecasts
are discussed to reflect the changing climate of electrical power demand in
the Pacific Northwest region.

2.1 APPLICANT'S NEED AND SERVICE AREAS

The proposed S/HNP consists of two nuclear-powered electrical generating
units, each with a net electrical output of 1,275 megawatts electric (Mwe)
(S/HNP ASC/ER, 1981). The purpose of the project as presently scheduled is
to provide the applicant, and possibly other participating utilities in the
Pacific Northwest Region, the increased electrical power required to meet
their anticipated loads during the 1990s and beyond.

The project would be operated by the PSP&L and owned jointly by PSP&L and
three other investor-owned utilities, Portland General Electric Company (PGE),
Pacific Power and Light Company (PP&L) and The Washington Water Power Company
(TWWPCo). The ownership shares in the project would be as follows: PSP&L-40
percent, PGE-30 percent, PP&L-20 percent, and TWWPCo-10 percent.

The applicant's assessment of need is based on (1) an analysis of power demand
for their service areas and the Pacific Northwest region; (2) the adequacy of
existing and planned power generating resources; and (3) an evaluation of the
factors affecting the demand for power in the future. The forecasts and
assumptions included in the 1981 Pacific Northwest Utility Coordinating Council
(PNUCC) were used by the applicant in the need forecast.

Applicant's Service Areas

Figure 2.1 shows the service areas of the applicant in Washington and Oregon
(Regional Siting Program, Nuclear Power Plant Siting Program, 1990 Unit,

1981). PSPAL serves nearly 1.3 million people within a 11,700-square-kilometer
(4,500-square-mile) service area that includes several counties bordering Puget
Sound in Western Washington and Kittitas County in Central Washington.

PGE, which is located in the heart of Oregon's population center, provides
service to 54 incorporated cities, of which Portland is the largest, and to
approximately 40 percent of Oregon State's population in a 8,710,000-square-
kilometer (3,350-square-mile) service area.

PP&L serves approximately 650,000 electrical customers in more than 240 com-

munities in Oregon, Washington, northern California, Idaho, western Montana,
and Wyoming.
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TWWPCo has a service area of approximately 67,600 square kilometers (26,000
square miles) and supplies electric service to more than 220,000 customers in
93 communities in eastern Washington and northern Idaho (S/HNP ASC/ER, 1981),
of which Spokane is the largest.

During 1980, average annual kilowatt hours (kWh) consumed by PSP&L's residen-
tial customers was 15,489 k'h (nearly twice the national average) at a cost of
2.4 cents per kwWh (approximately 1/2 the national average for investor owned
utilities). Residential sales accounted for 55.4 percent of total sales
during 1980, with commercial sales accounting for 25.0 percent and the remain-
der attributable to industrial and other sales (S/HNP ASC/ER, 1981). The high
proportion of residential use and high rate of residentiai consumption can be
attributed to the high proportion of electrically heated homes in PSP&L's
service area.

Table 2.1 presents the current and 20-year projection of future resources of
the four participating utilities for the years 1981-82 through 1998-99 (S/HNP
ASC/ER, 1981). The participants currently obt2in power from their own hydro-
electric, combustion turbine, coal-fired and nuclear thermal generating
facilities. The only presently operating nuclear plant in the region is the
Trojan facility in Oregon. In addition, electrical generating capacity is
obtained through contractval hydroelectric agreements with the mid-Columbia
Public Utilities District and the Bonneville Power Administration (BPA).
Additional coal-fired resources are obtained from Colstrip Units Nos. 1 and 2,
which are sponsored by the Montana Power Company (PNUCC, 1981).

Future resources sponsored by the participants scheduled to come on-line
beginning in 1983-84 include: a 63.0-percent share (648 MWe) in Montana Power
Company's Colstrip Units 3 and 4 (likely to be delayed into the late 1980s); a
62.5-percent share (940 MwWe) of TWWPCo's Creston Units 1, 2, 3, and 4 (likely
to be delayed at least one year); a 30-percent share (253 MWe) of the WPPSS
Satsop Nuclear Unit No. 3; and an 80-percent share (189 Mwe) of Wyodak Unit
No. 2 sponsored by PP&L in Wyoming (S/HNP ASC/ER, 1981).

The participants were also scheduled to receive a 10-percent share (93 MWe) of
WPPSS' Satsop Unit No. 5; however, this project has been terminated and cannot
be considered as a likely future resource. The S/HNP Units 1 and 2 are also
considered as future resources and are included in Table 2.1.

Applicant's Service Area Power Needs

The average annual percent change in the power loads of the individual partici-
pants and their total load growth for the 1965-66 to 1980-81 period is pre-
sented in Table 2.2. During that period, the PSP&L average energy load
increased approximately 178.0 percent or at an annual compound rate of

6.6 percent. PP&L's average load increased 108.0 percent at a compound annual
rate of 4.6 percent. PGE's average loads increased 106.0 percent at a compound
rate of 4.6 percent, and TWWPCo's average loads increased ©8.0 percent at a
compound annual rate of 4.2 percent. Combined, the particinants' total average
loads increased 120.0 percent at a compound annual rate of 5.0 percent. Short-
term growth can be quite variable; for example, since 1979-80, combined load
growth for the applicants has been less than 1.0 percent and actually declined
between 1979-80 and 1980-81 (Table 2.2).
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Table 2.1 Existing and planned resources for applicant (Mwe)

1981-82 1982-83 1983-84 1984-85 1985-86 1986-87 1987-88 1988-89 1989-90

Resources Peak Avg. Peak Avg. Peak Avg. Peak. Avg. Peak Avg. Peak Avg. Peak  Avg. Peak Avg. Peak Avg.
System Mydro Electric 2652 1078 2652 1078 2652 1079 2648 1078 2648 1077 2652 1077 2652 1077 2653 1077 2652 1077
System Hydro Electric 3364 1630 3200 1605 3026 1530 2986 1508 2940 1482 2918 1464 2898 1457 2877 1440 2852 1432
Contracts In -426 1062 4099 1163 3240 819 3122 783 3073 737 2795 658 2763 646 2727 574 2125 551
Contracts Out 1364 -307 -417 -223 -350 -202 -336 -195 -327 -191 -315 -184 -309 -180 -189 -l44 -187 -133
Small Thermal 945 404 1387 423 1432 457 1450 476 1466 470 1506 495 1583 527 1628 554 1667 486
Centralia 756 660 946 660 946 660 946 660 946 660 946 660 946 660 946 660 946 660
Trojan 2362 529 756 529 756 529 756 529 756 529 756 529 756 529 756 529 756 529
Wyoming (Existing) 424 1618 2362 1703 2362 1703 2362 1703 2362 1703 2362 1703 2362 1703 2362 1703 2362 1703
Boardman No. 1 165 314 424 318 a4 318 az4 318 424 318 424 318 424 318 424 318 a2 318
Colstrip No. 1 165 124 165 124 165 124 165 124 165 124 165 124 165 124 165 124 165 124
Colstrip No. 2 0 124 165 124 165 124 165 124 165 124 165 124 165 124 165 124 165 124
Colstrip No. 3 (1/84; 63%) 0 0 0 0 4a] 132 a4] 294 44l 324 a41 324 441 324 44] 324 441 324
Colstrip No. 4 (7/85; 63%) 0 0 0 0 0 0 0 0 440 264 440 324 440 324 440 324 440 324
Creston No. 1 (7/87; 62.5%) 0 0 0 0 0 0 0 0 0 0 0 0 313 188 313 234 313 235
Creston No. 2 (1/89; 62.5%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 312 94 312 210
Creston No. 3 (1/92; 62.5%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Creston No. 4 (7/93; 62.5%) 0 0 0 0 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0
WNP No. 3 (12/86; 30%) 0 0 0 0 0 0 G 0 0 0 372 130 372 252 372 272 372 272
WNP No. 5 (12/88; 10%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 128 43 124 85
Wyodak No. 2 (12/85; 80%) 0 0 0 0 0 0 0 0 0 0 252 88 252 173 252 189 252 189
Skagit No. 1 (1/91; 100%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Skagit No. 2 (1/93; 100%) M I ey e A Tl e 0 0 0 0 0 0 0 0 0
Total Resources 15875 7236 15739 7504 15259 7273 15119 7402 15463 7621 15879 7834 16223 8246 16768 8439 16787 8510
Reserves 1383 0 1387 0 -l408 0 -1417 0 -1479 0 -1589 0 -1633 0 -1698 0 -1709 0

Net Tota! Resources 18492 7236 14352 7504 13851 7273 13702 7402 13990 7621 14290 7834 14590 8246 15070 8439 15078 8510
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Table 2.1 (continued)

1990-91 1991-92 199 -93 1993-94 1994-95 1995-96 1996-97 1997- 1
System Hydro Electric 2658 1077 2654 1077 2656 1077 2654 1077 2654 1077 2654 1077 2654 1077 2654 1077 2654 1077
System Hydro Electric 2841 1420 2839 1413 2825 1407 2819 1402 2814 1397 2755 1351 2749 1345 2744 1340 2739 1336
Comtracts In 2760 554 1354 549 1283 542 1215 S35 1140 529 1065 S22 642 264 631 228 586 202
Contracts Out 186 -129 -169 129 -156 -125 -143 -122 -128 -120 -81 -99 69 -9 68 -94 -5 -88
Small Thermal 1724 426 1729 401 179 467 1803 475 1829 490 1825 495 1630 40 1835 505 180 510
Centralia W6 660 M6 660 946 660 946 660 946 660 946 660 46 660 946 660 M6 660
Trojan 7% 529 756 529 756 529 756 529 756 529 JS6 529 )6 529 756 529 )56 529
Wyoming (Existing) 2362 1703 232 1703 2362 1703 2362 1703 2362 1703 2%z 1703 2362 103 2362 1703 2362 1703
Boardman No. 1 424 318 424 318 a4 8 424 8 &4 318 424 318 42 318 &4 38 44 8
Colstrip No. 1 165 124 165 128 165 124 165 124 165 124 185 124 165 1284 165 128 165 124
Colstrip No. 2 165 126 165 124 165 124 165 124 165 126 165 124 165 124 165 124 165 124
Colstrip No. 3 (1/84; 63%) @41  32¢ &4l 3~ 44 324 441 324 481 34 Ml 4 M1 24 M1 R4 1 I
Colstrip No. @ (7/85; 63%) 640 324 480 324 440 324 440 324 440 324 440 4 M40 14 M0 24 40 W4
Creston No. 1 (7/87; 62.5%) 313 238 N3 235 3 2% A3 23 N3} 2% W3 2 W3 235 33 2% 313y 2%
Creston Mo. 2 (1/89; 62.58) 312 235 32 235 312 23 32 238 32 235 N2 A% Nz 2% N2 2% W2 23
Creston No. 3 (1/32; 62.5%) 0 0 32 % |2 20 N2 2% N2 238 N2 238 N2 23 W2 28 N2 26
Creston No. 4 (7/93; 62.5%) a 0 0 0 o o 33 18 33 23 I 2% NI 23 W3 238 W3 238
WP No. 3 (12/86; 10%) w2 w2 W2 w2 w2z w2 W2 22 W2 22 W2 ;2 W2 w2 W2 w2 W2 M
WP No. 5 (12/88; 108) 124 93 124 93 j24a 93 124 93 124 93 124 9 126 93 124 93 124 9
Wyodak No. 2 (12/85; 80%) 252 189 252 189 252 189 252 189 252 189 252 189 252 189 252 189 252 189
Skagit Mo. 1 (1/91; 1008) 1275 383 1275 862 1275 937 1275 937 1275 937 1275 93 1275 937 1275 9% 1215 9%
Skagit No. 2 (1/93; l008) 0 O 0 _ 0 1275 383 1275 852 1275 937 1275 937 1275 93 1275 93 1275 937
Tota) Resources 15140 8861 17057 9415 8337 10028 18595 10706 18547 10846 18465 10819 18053 10530 18043 10529 18008 10510
Reserves -1906 0 -1911 0 -2125 0 -2165 0 -2174 0 -2180 0 -2184 0 -2193 0 -220 0
Net Tota) Resources 16324 8861 15146 9415 16212 10028 16430 10706 16373 10846 16285 10819 15869 10530 15850 10529 15808 10510

Source: S/HNP ASC/ER, 1981.
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Table 2.2 Historical average energy loads*

Puget Sound Power & Light Portland General Electric Pacific Power & Light Washington Water & Power Comb ined
Percent ant Percent Perc £ Percent " Percent
Average Change From Average Change From Average Change From 4iverage Change From  Average Change From
Year Load Previous Year Load Previous Year Load Previous Year |pad Previous Year Load Previous Year
1965-66 593.2 7.6 766.6 6.8 1184 7.0 444.0 4.3 2987.8 6.9
1966-67 567.9 12.6 819.6 6.9 1243 5.0 463.9 4.5 3194.4 8.9
1967-68 746.0 11.7 886.7 8.2 1305 5.0 489.7 5.6 3427.4 7.3
1968-69 856.2 18.8 1013.3 14.3 1397 7.0 528.1 7.8 3794.6 10.7
1969-70 897.6 4.8 1066.6 5.3 1459 4.8 542.2 2.7 3965.4 4.5
1970-71 982.3 9.4 1158.6 8.6 1552 5.4 573.8 5.8 4766.7 7.6
1971-72 1,050.1 6.9 1256.1 8.4 1670 7.6 606.3 5.7 4582.5 7.4
1972-73 1,132.1 7.8 1329.2 5.8 1800 7.8 628.4 3.6 4889.7 6.7
1973-74 1,157.2 2.2 1325.8 {(0.3) 1828 1.6 638.8 1.7 4949.8 1.2
1974-75 1,210.1 4.6 1337.5 0.9 1886 3.2 677.2 6.0 5110.8 33
1975-76 1,307.5 8.0 1414.3 5.7 2033 7.8 723.6 6.9 5478.4 1.2
1976-77 1,345.4 2.9 1433.1 1.3 2142 5.4 748.5 3.4 5669.0 3.5
1977-78 1,635.8 6.7 1462.9 2.1 2228 4.0 759.5 1.5 5886.2 3.8
1978-79 1,625.1 13.2 1593.5 8.9 2362 6.0 865.5 14.0 6446.1 9.5
1979-20 1,659.0 2.1 1592.4 (0.1) 2416 2.3 846.1 (2.2) 6513.5 1.0
1980-81  1,646.5 (0.8) 1580.3 (0.8) 2431 0.6 852.8 2.8 6510.5 0.0
Compound L o L L - a L e :
Annual
Change 6.6 4.6 4.6 4.2 5.0

* Not Temperature Adjusted

Sources: S/HNP ASC/ER, 1981.
Combined data prepared by URS Engineers.



Applicant's Service Area Power Forecast

The applicant's forecasts of power demand for the applicant's systems and

the net total peak and average resources, from 1981-82 through 1998-99, are
given in Table 2.3 with the applicant's projected loads and surpluses or
deficits. The scheduled output of the two proposed S/HNP units is included in
Table 2.3 as coming on line in January 1991 and 1993. This would occur if
PSP&L received State and Federal permits and, according to the applicant, if

the economic and regulatory climate was acceptable to begin construction in
1983.

As the data indicate, power deficits during the critical water year* begin to
occur in 1983-84 and increase steadily throughout the forecast period. Deficits
range from 349 MwWe of average energy in 1983-84 to a peak deficit of 1,615 Mwe
in 1998-99, with an average annual deficit of 563 Mwe. After 1983-84, average
power deficits are predicted to peak in 1986-87; decline slightly in 1987-90
as Creston Unit No. 1 comes on line; increase again to a peak deficit in
1989-90; change to a surplus in 1993-94 as all of the Creston, WPPSS and
Skagit/Hanford units come on line; then, deficits begin to increase again in
1994-95. With the absence of WPPSS Satsop Unit No. 5, these deficits would
increase by 43 MWe in 1988-89, 85 Mwe in 1989-90, and 93 MWe thereafter (S/HNP
ASC/ER, 1981). For the preceding analysis, average energy figures were used;
however, Table 2.3 also shows peak loads and resources for the applicant.

In terms of peak loads, the forecasts indicate deficits beginning in 1984-85
and continuing throughout the forecast period.

The 1981 forecasts of peak and average loads also include reserve requirements.
Reserve requirements are the electrical power necessary to offset uncertainty
in load forecasting due to events such as forced outages, unanticipated load
growth and project construction delays. Reserves include rights to interrupt
power and standby operation of resources, #.g., contracts outside the region.

The reserve margin criterion for the Pacific Northwest Region is set forth in
Section 8(b) of the Pacific Northwest Coordination Agreement as follows:

The Coordinated System shall maintain reserve capacity at a leve)
sufficient to protect against loss of load to the extent that the
p.obability of load loss in a Contract Year shall be no greater
than the equivalent of one day in twenty years. The determination
of such probability shall be based upon characteristics of Peak
Load variability and generating equipment Forced Outage rates.

For the applicant (except PP&L), reserves equalea 5.0 percent of their smal)
thermal, combustion turbine, and hydroelectric capacity and 15 percent of
their large thermal capacity. For PP&L, which is a predominantly thermal

*The multi-month period during the 40 years of record during which the hydro-
electric system would have generated a smaller amount of energy than during
any other period and assuming reservoirs are full initially, operate to a
prescribed pattern of monthly output and end empty. The water year 1936-37
represents the most severe streamflow condition with reservoirs full at the
beginning of drawdown (PNUCC, 1981).
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Table 2.3 Applicant load and resource projection (Mwe)

Estimated Total Net Total Surplus or
Year Type System Loads Resources Reserves Resources Deficiencies

1981-82 Pk. 12618 15875 1838 14492 1874
Avg. 7047 7236 0 7236 189

1982-83 Pk. 13141 15739 -1387 14352 1211
Avg. 7335 7504 0 7504 169

1983-84 Pk, 13656 15259 -1408 13851 195
Avg. 7622 7273 0 7273 -349

1984-85 Pk, 14211 15119 -1417 13702 -509
Avg. 7922 7402 0 7402 -520

1985-86 Pk. 14797 15469 -1479 13990 - 807
 Avg. 8240 7621 0 7621 -619
1986-87 Pk. 15309 15879 -1589 14290 -1019
Avg. 8537 7834 0 7834 -703

1987-88 Pk. 15812 16223 -1633 14590 -1222
Avg. 8811 8246 0 8246 -565

1988-89 Pk. 10371 16768 -1698 15070 -1301
Avg. 9913 8439 0 8439 -674

1989-90 Pk. 16947 16787 -1709 15078 -1869
Avg. 9425 8510 0 8510 -915

1990-91 Pk. 17487 18140 -1906 16324 -1253
Avg. 9733 8861 0 8861 -872

1991-92 Pk, 18001 17057 -1911 15146 -2855
Avg. 10021 9415 0 9415 -606

1992-93 Pk. 18483 18337 -2125 16212 -2271
Avg. 10291 10028 0 10028 -263

1993-94 Pk. 18972 18595 -2165 16430 -2542
Avg. 10560 10706 0 10706 146

1994-95 Pk. 19509 18547 -2174 16373 -3136
Avg. 10855 10846 0 10846 -9

1995-96 Pk. 20068 18465 -2180 16285 -3783
Avg. 11162 10819 0 10819 -343

1996-97 Pk. 20646 18053 -2184 15869 -4777
Avg. 11479 10530 0 10530 -949

1997-98 Pk. 21225 18043 -2193 15850 -5375
Avg. 11802 10529 0 10529 -1273

1998-99 Pk. 21792 18008 -2200 15808 -5984
Avg. 12125 10510 0 10510 -1615

Source: S/HNP ASC/ER, 1981
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system, reserves are calculated at 6-1/3 percent of PP&L's small thermal,
combustion turbines, and hydroelectric capacity, and 19 percent of its large
thermal capacity. Table 2.3 gives the reserves projected in 1981 for its four
companies through 1998-99. Tables 2.4 and 2.5 give the regional reserve
margins. Planned regional energy resarves arc equal to one-half years' pro-
jected load growth for utility type louads.

Based on these forecasts of power loads that were developed by the four partici-
pants for the 1981 forecast, a need exists for the S/HNP units. Factors
affecting the actual consumptions of power are summarized in Table 2.6. One
such factor, conservation, has become increasingly important as a load growth

leveling factor. Increasing power costs and a slow economy are also slowing
load growth.

Each of the participating utilities conducts numerous conservation programs
such as home energy checks, low-interesl insulation and weatherization loans,
and hot water heater wrap programs. The impact of conservation on load fore-
casts will be discussed in detail in the following sections.

2.2 REGIONAL NEED FOR POWER

The forecast most widely used by utilities in the Pacific Northwest region has
been the PNUCC West Group forecast. Until recently, this was accepted by BPA
and regional utilities as the official regional forecast. BPA no longer

adopts it as their basis for forecasting. The PNUCC West Group forecast was a
summation of electric load estimates provided by each of the utilities operat-

ing in the West Group area (Figure 2.2). It included BPA's load estimates for
their district loads.

At the time PSP&L prepared their Application for Site Certification (late
1981), the 1981 PNUCC forecasts had changed from the West Group area to the
Northwest Regional Area in order to reflect the provisions of the Northwest
Regional Power Act (PNUCC, 1981). In addition, the following major events had
also occurred, which significantly altered load forecasting in the region.

(1) BPA began to prepare their own forecast.
(2) Conservation became a major factor in the forecast.

For these reasons, this EIS also presents the latest load forecast information
for the entire Northwest Region.

Regional Forecast

In June 1981, the PNUCC published the 1981-1992 Northwest Regional Forecast,
which included the region defined in the Regional Power Act (Figure 2.2).

This represents approximately 10 percent more load than the previous West
Group area. The forecast is issued annually in the spring. The next forecast
is scheduled to be issued in April 1982. The following summarizes the 1981
PNUCC Northwest Regional Forecast.

Summaries of the projected regional January peak capability and the regional
year energy capability from the PNUCC forecast are presented in Tables 2.4 and
2.5. Hydroelectric generation provides the greate-t energy capability for the
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Table 2.4 Summary of regional peak resources-January peak capability (MwWe)

Resource 1981-82 1982-83 1983-84 1984-85 1985-86 1986-57 1987-88 1988-89 1989-90 1990-91 1991-92
Hydroelectric 31,590 31,820 31,799 31,887 32,156 32,167 32,313 32,310 32,343 32,266 32,323
Existi

L'oa? 2,807 2,807 2,807 2,807 2,807 2,807 2,807 2,807 2,807 2,807 2,807

Nuc lear 1,080 1,080 1,080 1,080 1,080 1,080 1,080 1,080 1,080 1,080 1,080

Combustion turbine 1,104 1,104 1,104 1,104 1,108 1,104 1,104 1,104 1,104 1,104 1,104

Cogeneration 4 4 a4 L) 48 L) 4 4 44 44 44

Miscellaneous 123 123 i23 123 123 123 123 123 123 123 123
P1lanned

Coal

Valmy 1 121 121 121 121 121 121 121 121 121 121 121
Colstrip 3 456 456 456 456 456 456 456 456 456
Valmy 2 - 121 121 121 121 121 121 121 121
Colstrip 4 e 456 456 456 456 456 456 456
Creston 1 500 500 500 500 500
Creston 2 ——- - - .e- == - e 500 500 500 500

- Creston 2 R - - - J—- --- ——- - 500

' Nuc lear

=S WNP 2 o — 1,100 1,100 1,100 1,100 1,100 1,100 1,100 1,100
WNP ] - --- 1,250 1,250 1,250 1,250 1,250 1,250
WNP 3 - . 1,240 1,240 1,280 1,260 1,240 1,240
WNP 4 1,250 1,250 1,250 1,250 1,250
WNP 5 . R 1,240 1,280 1,240 1,240 1,240
Skagit 1* - M - o_e .- ——- 1,288 1,288

Combustion turbine 178 178 178 178 178 178 178 178 178 178 178

Renewable -—e . 42 42 42 42 42 42 42 42 42
Total resources 7087 IWTIT LTS 39,063 W,7B8 AT.289 45,475 35,922 5955 A 166 1073
Exports (1,972) (1,986) (1,799) (1,809) (1,819) (2,252) (521) (388) (400) (406) (us)
Imports 2,800 2,767 2,703 2,594 2,513 2,708 2,650 2,592 2,527 2,379 2,217
Incremental losses (57) (57) (50) (50) (50) (26) {1) . == - -—- -
Hydroelectric (4,047) (4,068) (4,066) (4,065) (2,528) (2,520) (2,520) (2,519) (2,522) (2,513) (2,520)

realization
adjustment

Reserve requirement  (3,529) (3,994) (4,478) (4,987) (5,507) (6,029) (6,579) (7.169) (7,791) (8,031) (8,259)
Net peak resources 30,242 29,939 30,064 30,746 32,397 35,170 38,454 38,438 37,769 38,595 38,745

|
| S P
| * These resources are now 1275 Mie.

NOTE: MNumbers in parentheses indicate deficits.
|
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Table 2.5 Summary of energy resources contract year energy capabilities (average Mwe)

- b
1981-52 T%u2-8s (ol 8a"1984-65 196586 1986-87 1987-88 1988-89 1989-90 1990-91 1991-92

Resource
Hydroelectric 12,685 12,691 12,680 12,726 12,772 12,802 12,849 12,835 12,837 12,830 12,827
Existi
' Ea"T's 1,969 1,989 1,989 1,989 1,989 1,989 1,989 1,989 1,989 1,989 1,989
Nuc lear 1,280 1,208 765 765 765 765 765 765 765 765 765
Combustion Turbine 354 354 354 344 344 344 244 344 171 mn 171
Cogenerat ion 3l k) 3 3l 3l 31 31 31 3 31 il
Miscellaneous 5 5 5 5 5 5 5 5 5 5 S
Planned
a
Valmy 1 71 95 95 95 95 95 95 95 95 95 95
Colstrip 3 - —-- 137 308 342 342 342 342 342 342 342
Valmy 2 S fes 7 95 95 95 95 9% 95 95 95
Colstrip 4 — - 283 342 342 342 342 342 342
Creston 1 v — PO - - S 300 375 375 375 375
Creston 2 s - - —ee - —- . 150 338 375 375
Creston 2 - - - - - - —-- ~—- -—- ——— 150
Nuclear
WNe 2 -—- -—- 275 729 825 825 825 825 825 825 825
WNP ] - ——— - - 62 766 938 938 938 938 938
WNP O3 - ——— - —— ——— 434 852 930 930 930 930
WP 4 -— - - - --- 62 766 938 938 938+ 938
WNP 5 - - .- - - ——— 434 852 930 930 930
Skagit 1 --- --- .- --- -—-- -—- .- --- - 336 269+
Combustion turbine 4 4 4 4 4 4 4 4 4 4 4
Renewable 3 3 27 35 35 35 35 35 35 35
Total resources 18,422 16,452 6,473 TI,I% V8% T8.93% 1,011 71,890 71,985 22,801 23,091
Exports (661) (450) (316) (321) bzs) lm) (334) (306) (302) (298) (303)
Imports 2,208 2,314 2,230 2,177 2,10 2,029 1,850 1,761 1,713 1,662 1,621
Incremental losses (11) (2) === - .- - et ——— .- FRON e
Thermal realization - - 29 (12) (102) (27)) (253) (585) (393) (308) (333)
adjustment
Esti:a:ed hydroeleciric (101) (100) (96) (104) (106) (100) (96) (98) (100) (96) (96)
maintenance
Reserve requirement _(346) (336) (300) (297) (289) (295) (305) (313) (312) (316) (322)

Net energy resources

* Revised to 382 Mwe
+ Revised to 860 MWe
NOTE: Numbers in parentheses indicate deficits

17,511 17,878 17,980 18,569 18,945 20,213 21,873 22,349 22,591 23,049 23,598




Table 2.6 Summary of factors affecting growth of demand in the
applicant’s service area and region

Actual deficits would - loads increase at less than the forecasted
be less due to rate due to conservation, slow economic
growth or erroneous forecast assumptions
- increased purchases from other areas

- stream flows greater than the minimum
necessary for hydroelectric

- thermal generation outages less than

forecast
Actual deficits would - new thermal plants (including nuclear)
be greater due to: are cancelled or delayed beyond probable

energy dates

- loads increase at greater than the
forecast rate

- greater thermal generation outage
rates

Source: U.S. Department of Interior, Bureau of Reclamation, and
Washington State EFSEC, 1981.

region. Other categories include coal fuel, nuclear fuel, combustion turbines,
cogeneration, renewable resources, and miscellaneous resources. Not all of

the existing cogeneration capacity is presently utilized. The amount of
cogeneration resources is likely to increase in future years. Tables 2.4 and
2.5 also give planned energy generating projects, their capacities, and their
operational dates. Various other adjustments to the regional energy capability
are shown. Thus, regional net peak resource capability in 1990-1991 is expected
to be 36,595 MWe. Net energy capabilivy is anticipated to be 23,049 Mwe.

Table 2.7 compares the deficits anticipated for the region by operation year

through 1992 for peak capability and average year capability. Peak total load
(41,399 MwWe) in 1990-1991 (Table 2.7) relative to peak capacity of net resources
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Figure 2.2 Pacific Northwest Region planning area
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Table 2.7 Loads and resources Northwest regional area

Description 1981-82 1982-83 1983-84 1984-85 1985-86 1986-87 1987-88 1988-89 1989-90 1990-91 1991-92
COMPARISON LOAD AND RESOURCE
January Peak - MwWe
Load

1. Total 30,432 31,723 33,049 34,363 35,554 36,621 37,736 38,952 40,194 41,399 42,542

2. Firm 29,408 30,721 31,988 33,245 34,418 35,462 36,543 37,733 38,955 40,154 41,293

3. Net Resources1 30,242 29,939 30,064 30,746 32,397 35,170 38,454 38,438 37,769 38,595 38,745
Surplus {Deficit)

4. Total (190) (1,784) (2,985) (3,617) (3,157) (1,451) 718 (514) (2,425) (2,804) (3,797)

5. Firm 834 (782) (1,924) (2,499) (2,021) (292) 1,906 705 (1,186) (1,559) (2,548)
Energy - Average MwWe
Load

6. Total 18,898 19,651 20,485 21,319 21,952 22,543 23,152 23,812 24,478 25,131 25,775

7. Firm 17,841 18,603 19,385 20,151 20,765 21,332 21,913 22,540 23,187 23,834 24,474

8. Net Resourcesl 17,511 17,878 17,980 18,569 18,945 20,213 21,873 22,349 22,591 23,049 23,598
Surplus (Deficit)

9. Total (1,387) (1,773) (2,505) (2,750) (3,007) (2,330) (1,279) (1,463) (1,887) (2,082) (2,177)
10. Firm (330) (72s) (1,405) (1,582) (1,820) (1,119) (40)  (191) (596) (785) (876)
INTERRUPTTBLE LOAD
11. January Peak - MwWe 1,024 1,002 1,061 1,118 1,136 1.159 1,188 1,219 1,239 1,245 1,249
12. Energy - Average MWe 1,057 1,048 1,100 1,168 1,187 1,211 1,239 1,272 1,291 1,297 1,301
RESERVE CONTINGENCIES?

13. January Peak - MWe -—- -—- — -— -— —— — p— P " i
14. Energy - Average MWe 356 374 374 374 374 374 374 374 547 547 547
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Table 2.7 (continued)

Description 1981-82 1982-83 1983-84 1984-85 1985-86 1986-87 1987-88 1988-89 1989-90 1990-91 1991-92
PROSPECTIVE RESOURCES
15. January Peak - Mwe S e 18 351 673 792 1,094 1,100 1,226 2,09 2,184
16. Energy - Average MWe .t 1 14 67 94 142 153 166 264 354 359

PROBABILITY THAT RESOURCES 5
WILL BE INSUFFICIENT TO MEET:

Total energy load in at
least one 4-month period of

17. Year Shown % 34 43 4?2 47 49 49 35 35 51 52 50

18. Years 1981-82 34 57 71 82 89 93 95 96 98 99 99
Thru Year Shown %

Firm energy load in at

least one 4-month period of

17. Year Shown % 11 19 23 28 27 25 12 12 24 25 26

18. Years 1981-82 11 16 39 53 63 70 73 76 81 85 88

Thru Year Shown %

Ikesources include hydroelectric, small fossil-fueled plants, cogeneration, renewables, Hanfo:d NPR through June 1983,
Centralia, Trojan, Colstrip 1 and 2 (50%), 3 and 4 (65.1%), Jim Bridger (partial), WNP 1, Z, 3, 4, 5, Boardman,
Skagit 1, and net contractual imports/exports with utilities outside the area. Hanford is not included as a
peak resource. Estimated amounts for scheduled maintenance (energy only) and for hydroelectric realization
adjustment (peak only) have been deducted. All existing thermal units and future thermal units under 500
megawatts (peak and energy) are included in amounts as submitted by respective project owners. The energy
availability of all future thermal unitc, 500 megawatts or larger, has been included as 60% of the first full
year and 75% thereafter, and modified by a thermal realization adjusument. Both peak and energy resources
have been reduced by reserve requirements.

s
“The energy me?awatts tabulated in line 14 reflect the amounts of energy available from existing fossil and combus-
tion turbine installations, which may be considered available as reserve energy resources. These are predomi-
nantly petroleum-fueled plants utilizing high cost fuels of questionable availability. The amounts are in addition
to those included as firm energy resources in line 8.

3Based on same data as used in comparison of energy loads and resources, except that there is no consideration
gf]engggylggierve requirements or realization adjustment. Study initialized on the basis of full reservoirs on
uly 31, .



(38,595 MWe) indicates a total deficit of 2,804 MWe in peak capability.
Removal of interruptible loads would drop the deficit to 1559 MWwe. In terms
of average energy demand in 1990 (25,131 average MWe), the deficit expected is
2,082 average MWe. If interruptible loads were removed, the deficit would be
785 average Mwe.

Although interruptible - *ds are included in the PNUCC Northwest Regional
Forecast as total load iirements, often a portion or all of the interruptible
load could be used as a resource to offset firm load requirements because
interruptible users often have contingency contracts to meet their power needs
during power shortages.

As given in Table 2.7 (see line 17), PNUCC predicted approximately a 50-percent
chance of a power shortage in most years of the 1980s and, between 1981 and
1991-92, a 99-percent chance of at least one 4-month period of insufficient
resources to meet firm load. These predictions assumed the S/HNP and WNP-4
and -5 units would be built on schedule. With the termination of WNP-4 and
-5, other factors being equal, power deficits would be expected to increase.

Notwithstanding the significant deficits shown, there are many resources
(prospective resources) that could possibly come on line during the decade
that are not far enough along in planning to be included in the forecast.
These resources, their potential operation date, and size are listed in
Table 2.8.

As development of these resources progresses, they would be transferred from

the prospective resource category to the planned resource category. At that
time, they can be included in the overall load resource forecast. The resources
would contribute various amounts to the peak and average energy resources.

One major factor that will affect these forecasts is the Northwest Regional
Power Act. Because of its importance to the region energy situation, it is
summarized here.

Pacific Northwest Electric Power Planning and Conservation Act of 1980

The regional nature of the power supply in the Pacific Northwest has been
further reinforced by the signing into law of the Pacific Northwest Electric
Power Planning and Conservation Act of 1980 (Northwest Regional Power Act) on
December 5, 1980. Under this law, the Administrator of the Bonneville Power
Administration (BPA) may purchase electrical power resources that are consis-
tent with a regional plan adopted by a council of representatives of the
states of Montana, Idaho, Washington, and Oregon. Before such purchases can
be made, however, it must be shown that, after notice to the public and a
public hearing, power from the proposed project is needed after first giving
consideration to energy savings through conservation, energy available from
renewable resources, and energy produced from waste heat or high fuel efficiency
processes.

It should be noted that the conditions of the Act apply to energy projects in
which the sponsor has applied to BPA to guarantee funding for the project.
Neither the applicant nor other potential participants in the S/HNP have
applied to BPA for funding guarantees relative to the proposed CGS. As a
result, these considerations of the Regional Power Act do not apparently anply
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through June 1992

Table 2.8 Schedule of prospective resources January 1981

Assumed Capability
Plant Operation Date (Mwe)
Hydroelectric
Dry Falls June 1983 17.0
0'Sullivan Dam June 1983 4.5
Sullivan Creek January 1984 18.0
Summer Falls June 1984 74.0
Bonneville SFishwa{ Units) July 1984 11.0
Wanapum (Units 11-14) December 1984 322.0
Priest Rapids (Units 11-14) August 1985 322.0
Cougar (Unit 3) June 1986 35.0
Strube Lake June 1986 4.5
Wynoochee July 1986 12.0
Dworshak (Unit 4) April 1987 220.0
The Dalles (Fishway Unit) July 1987 4.0
Blue River July 1987 10.0
Kootenai River Project September 1987 180.0
Fall Creek July 1988 6.0
Dorena July 198e 4.0
McNary (Second Powerhouse) May 1990 746.0
Libby Reregulator November 1991 90.0
Coal
Unit 1 (Idaho Power) June 1989 250.0
Unit 2 (Idaho Power) June 1990 250.0
Source: PNUCC, 1981
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to this project as yet. Many uncertainties, however, do concern the effect of
the Act on the regional planning process. The major provisions of the act are
included from a summary preparea by BPA:

"A Regional Planning Council is formed with representation from
each of the states. The Council will draw up a plan for meeting the
electrical needs of the region, taking into account the social and
economic effects of alternative courses of action. The plan must
give highest priority to cost-effective conservation, treating it as
a resource preferable to all other means of responding to demand for
electricity. Renewable sources of energy must be given next highest
priority in the regions's power planning, to the extent that they
are cost-effective, ranking ahead of conventional thermal generating
resources. Among thermal options, fuel-efficient methods of produc-
ing energy must be given priority.

"Bonneville Power Administration becomes responsible for meet-
ing the loads of customers and managing the regional electrical
system to achieve the purposes of the Act relating to fish, system
efficiency and experimental projects. BPA must give priority to
cost-effective conservation and renewable resources in meeting the
region's needs. BPA may also purchase the generating capabilities
of new thermal projects, but only after determination that they are
required in addition to all cost-effective conservation and renew-
ables that can be achieved or developed in time. Such projects must
also be found reliable and compatible with the regional electric
system. BPA will spread the benefits and the costs of resources
among all of its customers through its rates.

“The supply preference and resulting price advantages to co-ops
and publicly owned utilities by Federal law are protected and enhanced.
BPA is given the responsibility of meeting the full future requirements

of preference customers -- something BPA was not previously authorized
to do.

"The residential and farm customers of investor-owned utilities
receive rate relief. The utilities sell to Bonneville, at the
average cost of their power, an amount of electric energy equal to
their residential and farm loads. Bonneville sells to them, in
return, enough energy at BPA standard rates to cover these residen-
tial and farm loads. The rate advantages cannot enhance company
profits, but must be passed on directly to the customers.

"Direct service industries receive new 20-year contracts for
power from BPA, but at a higher price than they are paying under
existing contracts. They will, in effect, pay the cost of rate
relief to the residential and farm customers of investor-owned
utilities during the first four years, and a substantial portion,

thereafter, which they agreed to do in exchange for assurances of
Tong-term supplies.

"BPA sells electricity at a rate that reflects the melded cost
of Federal hydropower and more expensive thermal resources, conser-
vation and renewable sources of energy. The Act contains incentives
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encourage conservation ard renewable BPA may credit
r their individual actions t( mp lement conservation and
renewap . ¢
The Regional Council establishes a program to protect and
enhance the risheries resources of the Columbia River and to miti-
gate damage already done to anadromous fish rending for the pro-
jram 1s to come from BPA rate revenue

lanning for electric resources and fish protection must
the public State and local control of land use and water
protected und:r the Act and the decision to allow construc-
Of new resources is left with utilities and State siting
authorities
'he new Regional Council must provide a method for balancing
environmental protection and the energy needs of the region. For
each few energy resource, the provisions of the National Environ-
mental Policy Act must be complied with

Uther Need Determinat ions

The Nation: Resources Defense Council (NRDC) submitted an alternative scenario
(NRDC, 1980) of Northwest energy consumption to BPA. This scenario is not a
forecast; 1t is a series of possibilities relating to e <rgy conservation, and
generation that may happen or could happen in the Northwest The NRDC states
that, 17 their conservation measures were implemented, the region would have
an energy surplus through 1995 BPA has found serious fault with the method-
ology used in the scenario, and, primarily because of this, places little
faith in the numerical results BPA did state, however, that the bulk of the

'\servation measures advocated in the scenario appear to be cost-effective.
although they had reservations about the feasibility and potential success of
the implementation of the measures The BPA has since developed its own
scenario The study, prepared by BPA Division of Conservation (BPA, April
1981) assesses the theoretical potential for conservation and renewable
resource use 1n the West Group area to the year 2000. It was prepared without
consideration for the Regional Power Act BPA found that by 1990, based on
the 1980 PNUCC forecast. approximately 1,500 MWe could be saved on its own
iuthority, and that the region, with codes and regulations, could save 3,404
Mwe This savings assumes that social and institutional constraints would
change Ignoring all constraints, the "technically feasible (although un-
realistic, according to BPA) savings is nearly 6,000 Mwe.

The PNUCC also prepared a conservation study that was released in July 1981

{ ‘1'3 (&) Lne uady | f “A \‘, ’ LIOL ) \‘ULI‘ est t dt ‘ixi(n L ona [ 0 am "!t C sav S

may be developed over and above the conservation levels assumed in the PNUCC
forecast The estimates are that 1,394 MWe of additional savings may be deve-
loped by 199 The additional savings are primarily a result of financial
incentives to be offered under the Regional Power Act.

In January 1982, a study sponsored by the Washington State Legislature anrd
prepared by the Washington Energy Research Center (WERC) of the University of
washington and Washington State University (1982) was released in draft form
It forecasts a most likely regional load growth of 1.5 percent annually
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between 1980 and 2000. This rate of load growth is substantially lower than
the 3.2 percent annual growth forecast included in the 1981 PNUCC Regional
Forecast. A major factor in this lower forecast was the demand-dampening
effect of increases in retail electric rates (Washington Energy Research Center,
1982). The study also assumed moderate levels of conservation and renewable
resource development. Comments to and revisions of this report before its final
publication date may revise this estimate. If, however, the forecast rate of
growth were revised to 2.0 percent instead of 3.2 percent, savings in peak firm
load would exceed 5,000 MWe; savings in firm energy would exceed 2,500 Mwe.

Currently, BPA is developing its own forecast o regional power needs, with
publication anticipated during April 1982. According to BPA, the forecast

will include a rate of average load growth between 1.5 and 2.0 percent annually.
The resource section of this forecast is not complete. Such a rate of growth
would confirm the region's trend toward lower load growth. A simple discussion
of the potential effects of 2.0 percent load growth is included here and in
Chapter 3, "Alternatives to the Project."

Under the Northwest Regional Power Act, the Regional Council representing
Washington, Oregon, Idaho, and Montana will develop and adopt a Regional
Electrical Power and Conservation Plan. This Plan will include a 20=voar
forecast that, in cooperation with BPA, must analyze which resources BPA
should acquire to meet forecasted loads. Under present scheduling the Plan
would not be complete when S/HNP is licensed, although preliminary drafts may
be available. The forecast in this plan could be significantly different from
existing forecasts because it would be the first that would be able to include
all of the provisions of the Act, including energy priorities and fish flows.

The fisheries enhancement portion of the Regional Power Act represents a major
provision of the act that could substantially impact both existing power
resource levels and forecasted load deficits (surpluses). Although details of
the program have not yet been developed, estimated losses of existing hydro-
electric power resources resulting from fisheries enhancement have ranged from

800 Mwe to 3,000 MWe. Such losses would significantly alter future load
forecasts.

An additional factor that could significantly alter existing load forecasts is
the irrigation requirements in the Columbia Basin area. These water require-
ments, which are not included in the latest PNUCC forecast, result from agree-
ment by the Bureau of Reclamation to provide water for irrigation. Estimates

of hydroelectric power resources foregone for irrigation have ranged from 500
to 1,000 MWe and higher.

In summary, the 1981 PNUCC forecast appears to indicate a need for the S/HNP.

However, future energy activities in the regional area, r2uld have a significant
effect on that need.

2.3 STAFF ASSESSMENT OF NEED

[t is beyond the scope of this EIS to develop an independent load forecast for
the Pacific Northwest Region. Rather, official forecasts and alternative
scenarios available at the time of EIS publication were reviewed and have been
discussed. This is a particularly difficult time to quantify the regional
power needs of the Pacific Northwest. Nuclear power plants have been termi-
nated, spiraling power costs are affecting consumption, the Regional Forecast
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is 1 year old and is no longer used by BPA as a basis for forecasting, and the .
Northwest Regional Council is 1 year from producing their own plan and forecast.
A forecast prepared by the Washington legislature (Washington Energy Research
Center, 1982), which predicts drastic reduction in power consumption, is still
in draft form. Recognizing that the loads and resources in the 1981 PNUCC
Regional Forecast will change significantly over the next few months and
certainly over the next year, the status of need is summarized.

The 1981 Northwest Regional Forecast indicates a deficit in total energy
(average MWe) in 1991-92 of 2,177 MWe. This deficit would occur if it were
assumed that the S/HNP project were built and delivering 869 average MWe

(aMWe) and that WNP-4 and -5 were delivering a total of 1,868 aMWe. If load
growth, as projected in the forecast, remained the same (3.2 percent), the
regional deficit without the S/HNP would total 4,914 MWe, (total) and 3,613 MwWe
(firm) in 1991-92 now that WNP-4 and -5 have been terminated.

If the total average regional load growth from 1981-82 to 1991-92 changed to
2 percent (as a hypothetical example), and if WNP-4 and -5 were not built and
other factors remained the same, the total aMWe load deficit would be reduced
from 2,177 MWe to approximately 1,300 MWe. Firm load deficits would change
from a deficit of 876 MWe to nearly zero.

A similar situation may exist for the applicant. In 1991-92, these companies
forecast a deficit of average electric energy of 606 MWe during critical water
conditions. Again, this deficit assumed that WNP-5 and S/HNP were built.
Respectively, they are assumed to contribute 93 and 852 MWe to the four
companies' planned resources. Without WNP-5, this same level of forecasted
load growth would result in a 1991-92 deficit of 699 Mwe.

During this 10-year forecast period, the four companies project a somewhat
higher growth rate in electrical load (3.6 percent) than the region as a whele
(3.2 percent). Again, this figure was prepared for inclusion in the 1982
Northwest Regional Forecast and is subject to the same potential for revision
when this year's edition is released. If the companies' forecasts were to
experience the same percentage level of reduction as the example shown above
(3.2 to 2 percent), their load growth over this 10-year period might reduce
from 3.6 percent to 2.25 percent. The impact of this on their projected
1991-92 deficit would be to change it to a surplus of 612 MWe. Elimination of
the anticipated contribution of WNP-5 would decrease this critical water year
surplus to 519 MWe. This contribution from S/HNP 1 in this year is projected
at 852 average MWe. Thus, without the scheduled completion of S/HNP 1, the
companies would still forecast a deficit in a critical water period (333
average MWe) at this lower hypothetical growth rate. The deficit is one-half
that currently projected. This simplified analysis indicates the degree to
which a lowered expectation of electric load growth alone might affect the need
for the S/HNP as presently scheduled.

Moreover, the extent to which the fisheries enhancement portion of the Northwest
Regional Power Act will affect future resource estimates is also uncertain,

with estimates of hydroelectric power loss due to fisheries enhancement ranging
from 800 MWe to 3,000 MWe. These new forecasts, as the 1981 PNUCC forecast on
which the need for the S/HNP is based, are still only disciplined estimates of
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future events Their results are sensitive to many assuaptions which may or
may not turn out to be accurate This level of uncertainty also affects the
assessment of need for the project

Should the project not be completed on schedule and load growth increase
faster than projected, the region may face potential deficits of electricity.
On the other hand, if the plant is brought on line after a period of slower
growth, its capacity might represent a surplus Analysis of the costs and
benefits of such "underbuilt/overbuilt" outcomes can place some perspective on
the importance of load forecasting

Responses tc an underbuilt situation could include

(1) Curtailment of Interruptible Power--In the past, regional variations in
hydroelectric availability have been managed through curtailment of BPA's
direct service customers Use of this practice imposes costs on the
curtailed industries The companies proposing the S/HNP Ao not have
sufficient interruptible service to successfully employ this strategy
themse lves

Power Purchase from Outside the Region--This response assumes that both
power and intertie capacity will be available when needed The costs of

3

»uch purchases can also be substantially above regional generation costs

Power Replacement Through Short-Term Construction of Gas and 0il-Fired
Combustion Turbines--Use of these units not only results in extremely

high power costs, but also represents very inefficient use of these

fossi] fuels

systematic Load Reduction Through Customer Conservation or Fuel-Switching--
Voluntary or pricing incentive programs to persuade customers to reduce
their electrica! use will also impose added costs on either the customers
or utilities involved uch programs may be difficult to manage if large
load reductions are sought

Implementation of State Electrical Curtailment Programs--Al11 the northwest
states have deveioped emergency electric energy curtailment programs

Ihese programs impos2 use restrictions on electricity in an effort to
secure mandatory load reductions with a minimum of social and economi¢
reduction lhey have never been tested in a large deficit situation

Curtaiiment of Regional Economic Activity--Lack of adequate electricity

could result in serious disruption of the regional economy with consequent
Cl Le

overbuilt situation would require different resnonses including

Export of Surplus Power Qut of Region--Again, this solution assumes that
markets will be available when needed to absorb the surplus power.

Further adequate intertie capacity must be found to move the power to the
markets lhe price available may also be less than generation costs




(2) Plant Curtailment With Loss of Revenue--Whether the new unit or some
other older plant is shutdown, revenue loss be incurred as fixed costs on
the new plant continue to be paid. These costs represent much of the
generating costs of a nuclear unit.

The variation in water availability for hydroelectric generation from year to
year can act to move the region from a position of deficit toc surplus in
consecutive years. Table 2.7 shows that the deficit levels forecast in the
1981 PNUCC Forecast produce an annual chance of firm energy curtailment of
between 12 percent and 28 percent. Thus, one might experience a deficit/
underbuilt situation one year in four or five. Consequently, the costs of
deficit in those years should properly be compared with the costs of surplus/
overbuilt in the remaining water years.

A potential benefit of project completion, which produces a surplus generating
capacity situation, would be the ability to shut down older plants burning oil
or natural gas. In the Northwest, few such units exist and the proposed
projects would far exceed their current capacity and use. Benefits of such
fuel substitution would only occur through power export to California or the
Southwest and displacement of oil- and gas-fired generation there. Such
substitution also assumes that the delivered cost of surplus Northwest genera-
tion would be less than the replaced fossil generation.

Summary

Staff analysis concludes that on the basis of the published 1981 forecasts by
the four companies and the 1981 PNUCC Regional Forecast, the S/HNP will be
needed to alleviate electricity deficits in critical water years. However,

the conclusion must be qualified by the evidence noted that the future forecasts
may predict much lower load growth rates with a consequent delay in the time

the project capability would be needed.

Project completion ahead of need or failure to meet needs will both impose
costs on the region. The magnitude of these costs will depend on many factors.
Quantification of these costs is not possible with the information availabe to

date and will depend heavily on the actual hydroelectric resource condition
existing at the time.

Project completion in advance of regional need will allow substitution of oil

or natural gas only if markets and transmission capability exists for California
and Southwestern areas.

2.4 CONCLUSION

In the frregoing analysis, the staff has attempted to recognize and assess the
uncertain’ ies that are inherent in the question of whether S/HNP is needed in

the ti~eframe proposed. The staff has reviewed all relevant currently published
forecasts of regional demand and resources. Because of the level of uncertainty
inherent in these forecasts, the staff has attempted to analyze and assess the
potential costs and benefits of completing this project ahead of, or behind
schedule of, its actual need to meet regional demand. Based on its analysis of
the published 1981 forecasts of the four applicants and the 1981 PNUCC Northwest
Regional Forecast, the staff concludes that S/HNP will be needed by its projected
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completion dates to alleviate electricity deficits as projected under the
critical water assumption. These forecasts do not appear to be seriously
defective in their assumptions and, therefore, the staff concludes that they
are reasonable based on current knowledge and data. Future forecasts will, of
course, provide more current information and may alter the staff's conclusion
of when S/HNP will be needed. However, given the legal responsibility imposed
on all public utilities to provide adequate and reliable service--and the
severe consequences that may be imposed on the public based a failure to
discharge that responsibility--the uncertainties of prediction must be weighed
in favor of concluding that there is a demonstrated need for the facilities.
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3. ALTERNATIVES TO THE PROJECT
3.1 ALTERNATIVE ENERGY SOURCES AND SYSTEMS

3.1.1 Alternatives Not Requiring New Generating Capacity

3.1.1.1 No-Action Alternative

The no-action alternative is taken here to mean that factors such as denial of
the necessary Federal and State permits, financing, or some other factor
unrelated to need for power could result in a decision by the applicant not to
proceed with the construction and operation of the proposed S/HNP units even

if the project were needed. Environmental impacts of the no-action alternative
are compared with those of other alternatives in this section. The no-action
alternative would result in the S/HNP not being built and no other alternative
would be built or implemented to take its place. This would mean that the
electrical capacities to be provided by the project would not become available.

The most significant regional effect of no action would be the power resource
loss to various utilities. Assuming that a need for the facility exists, some
utilities, during a critical low water year, would possibly be forced to
implement some power-reduction measures through State curtailment plans.
Others may attempt to purchase power elsewhere or begin to plan their own

generating facilities. Costs for an identical plant built later cculd be
higher due to inflation.

If the S/HNP were not built and the PNUCC Regional Forecast proved correct,
local economies could suffer due to lack of power for industrial and commercial
use by the late 1980s. By 1991-92, absence of S/HNP would increase the average
total energy deficit by 860 MWe from 2,177 MWe to 3,037 MWe. Firm load deficit
would increase from 876 MWe to 1,736 MWe. These effects may be revised con-
siderably by the 1982 PNUCC forecast.

Environmental impacts predicted from the project would not occur on the Hanford
Reservation if the project were not built. If other generating sources were
built in the future, some of these impacts (air, groundwater, sccioeconomics)
could eventually occur in other areas.

The applicant has purchased components for the project with a value of approxi-
mately $300 million. If the project were not built, PSP&L would be faced with
owning surplus nuclear equipment. Presently, there appears to be no demand
for nuclear components. Potential losses resulting from such conditions may

be transferred by PSP&L directly or indirectly to their stockholders or rate-
payers.

3.1.2 Alternatives Requiring New Generating Capacity

3.1.2.1 Delay

Project delay based on the 1981 PNUCC forecast may increase costs and could
result in power shortages until this or other power resources could be made
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available. Delay would also increase the probability of energy shortage or
curtailment in 1991-92. It would probably result in a widespread and active
search for new power development possibilities in the Northwest. Conservation
may temporarily ameliorate shortages. If delayed, the project may increase in
costs, which ultimately would be borne by regional and participant ratepayers.
If delay resulted in a need for more purchases of power, additional financial
burden wouid be placed on the region.

Delay could also provide sufficient time for alternative energy and conserva-
tion options to be developed, thereby possibly reducing the need for the
project. For example, a delay might provide enough time to determine the
availability and potential for acquisition of WNP-4 and -5.

3.1.2.2 Acquisition of WPPSS Nuclear Project Numbers 4 and 5

The applicant's position with regard to possible acquisition of WNP-4 and -5
was contained in the response to NRC inquiry and stated:

“Whether the acquisition of WNP-4 and/or WNP-5 is feasible and would
be preferable to completion of Skagit/Hanford 1 and/or 2 is a complex
question that cannot be answered at this time. For example, we do
not know whether either of the WPPSS units will be offered to us or
on what terms: price, date of turnover, guarantee of clear title,
protection against claims, warranties as to quality and licensability
of work performed and equipment on hand and on order, quantities and
price of uranium, nuclear fuel and fuel services included, payment
schedule, and financing. We do not know whether the WPPSS state and
federal licenses for the units can and would be transferred to us

and whether these transfers would involve any licensing risks or
cause delays in resuming construction. We do not know whether the
Regional Power Council will find that the WPPSS units will be needed
on-line consistent with their scheduled completicn dates. We do not
know how feasible it would be for us to own and operate one unit of

a twin unit project, sharing the common facilities with the Supply
System. Until these and the other questions involved are answered,
it will not be possible to make reliable economic comparisons between
the various alternatives, such as the comparative cost of power over
the anticipated operating lives of the respective units, or the
comparative cost to the ratepayers of the region of the various
alternatives. Puget Power is willing to explore these questions in
cooperation with other parties. It seems only realistic, however,

to suggest that developing reliable answers may be a rather time
consuming process. It should also be noted that the key answers are
dependent upon parties and events beyond the control of Puget Power.
Pending the emergence of reliable answers, we intend to continue on
schedule with our efforts to license the Skagit/ Hanford units."

One factor that the applicant has not mentioned in this response is
disposition of part or all of the $300 million worth of components
purchased for the original Skagit project.

A delay in the construction schedule of the S/HNP would allow the applicant
time to examine many of the issues mentioned above. The staff agrees that
acquisition of WNP-4 appears to be an uncertain prospect and, for that reason,
does not consider this a viable alternative at this time.
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3.1.2.3 Curtailment

The Washington State Energy Office has prepared an Electrical Contingency Plan
(1980) to provide options for dealing with electrical shortages. It contains
curtailment guidelines for the four-state region (Oregon, Idaho, Washington,

and Montana) in six stages. Each stage is triggered by a level of energy

“upply. The first stage is a "Watch"--an alert that a shortage is forthcoming.
The last three stages include various levels of mandatory curtailment, including,
in Stage III, mandatory shutdown of large users of electrical energy.

The prouvability of curtailment, which could result from the no-action alterna-
tive, is similar to the probability of total energy load insufficiencies shown
in the loads and resources table (see Table 2.7, Section 2.2).

3.1.2.4 Conservation

Conservation is an important factor included in forecasts issued by Bonneville
Power Administration (BPA) and local utilities, including the applicant. The
extent to which additional conservation might be implemented in the future is
of concern, and could affect the size, timing, or possibly the need for the

proposed project. This section discusses conservation as an alternative to
the S/HNP.

The Bonneville Power Administration has stated that sufficient conservation
actions in the Pacific Northwest would reduce demand for additional peak
generators (BPA, 1980). The staff believes that this statement would also
apply to baseload facilities, because peak loads determine the actual facili-
ties requirements and are a more critical factor in determining needed genera-
tive facilities. Whether such actions would be sufficient (i.e., equivalent
to 2,600 MWe) to provide a viable alternative to the S/HNP will remain un-

answered because of uncertainties regarding the success of the various con-
servation measures.

Among the numerous advantages of conservation, cost is probably at the top of
the Tist (BPA, 1980). Conservation is generally less costly than new power
plants and generally requires a shorter lead time (BPA, 1980). Because of the
recent increases in power costs due to rising fuel costs and purchases of
power outside of the region, industry and the public have become active in
conservation. Cogeneration is under way in the pulp and paper industry and
energy-efficient equipment is being instailed by the aluminum industry. Some
public and private utilities now have weatherization programs that include
no-interest or low-interest loans and conservation pilot programs. BPA can
also finance some conservation investments.

Passage of the Regional Power Act places a new emphasis on conservation and
requires BPA to give it priority while acquiring new resources. Conservation
itself is now treated and defined as a resource under the Regional Power Act
through billing credits, surcharges, and a 10-percent cost-effectiveness
advantage for conservation compared to energy generation.

The West Group Forecast and Northwest Regional Forecast (PNUCC, 1981) presented

in Chapter 2 contains estimates of energy savings through conservation as
forecast by individual utilities. The Econometric Forecast technique used to

S/HNP DES 3-3



confirm these forecasts uses factors such as appliance use, insulation vari-
ables, electricity prices, and solar applications to generate predictions of
reduction in energy sales due to price changes (implicit conservation) and
changes in appliance efficiencies, housing insuiation standards, and solar
applications (explicit conservation). The PNUCC has estimated that 1,350
average MwWe of potential programmatic conservation are included in the PNUCC
forecast for 1990 and an additional 1,000 average MWe are not yet included.
The Bonneville Power Administration (BPA, April 1981) concluded that, based on
the 1980 forecast, the BPA could implement programs that could save an additional
1,535 average MWe by 1990 (300 MWe is being implemented) and that, if regional
regulations and codes were passed, a "potentially" achievable level of 3,170
average MWe could be saved.

Other conservation studies have been done or are under way. A study by the
National Resources Defense Council (NRDC, 1980) suggested that no additional
power plants would be required in the region through 1995. It was a scenario
rather than a forecast of optimum conservation potential and suggested a savings
of more than 10,000 MWe. BPA criticized the assumptions and methods of this
study, although BPA stated that the methods suggested appeared to be cost
effective and technically feasible. In April 1981, BPA suagested a maximum
“technically feasible" level of more than 9,000 MWe by 2000 (ignoring all
constraints).

3.1.2.5 Purchased Power

For purchased power to be a reasonable alternative to the proposed project,
long-term commitments of substantial amounts of energy would be required from
production facilities outside the region. The applicant has stated that other
utilities would be unable to make long-term commitments for firm power. Some
short-term commitments could be obtained; however, the risks over the longer
term are not acceptable to the applicant.

The Western System Coordinating Council (wSCC), Summary Estimated Loads and
Resources, 1981, suggests that deficits within in the Northwest Power Pool can
be reduced with agreements between WSCC members but no agreements have been
signed. Only during median hydroelectric conditions would surplus energy be
available. During critical water years, no excess power would be available
from the Northwest Pool. Several proposals have been made to develop more
intertie capacity between the Northwest and Southwest. If these transmission
lines were built, they would double existing intertie capacity (Washington
Energy Research Center, 1982). If built, seasonal exchanges could be made with
Southwest utilities. This is not a viable alternative for baseload capacity
at this time because the lines have not been proposed yet but there is some
potential for future resource acquisition.

3.1.2.6 Cogeneration

Cogeneration refers to the use of an energy source to yield both electric and
thermal (heat) energy. The main advantage of using cogeneration systems is
the significant increase in efficiency of fuel consumption. Fuel efficiency
.may increase from 25 to 30 percent for a thermal power plant to 70 to 80
percent for a cogeneration facility. The result is a net savings of fuel and
associated costs.
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The present Northwest Regional Forecast shows only 44 MWe of cogeneration
available from 1981 through 1992. In contrast, 1,430 MWe of existing and
unutilized capacity has been listed as available in the region (Rockwell
Corporation, 1979). This resource, if developed, could have a significant
impact on the regional deficit.

A reduced level of load growth, such as that presently being experienced in
the Northwest, may reduce the rate of utilization of cogeneration opportuni=-
ties  Such opportunities are mostly industrial. A slow economy reduces
industrial output that reduces energy consumption, which in turn reduces

cogeneration potential. The forest products industry presents a good example
of such causal events.

Certain environmental advantages of cogeneration and steam turbine application
may occur. Higher thermal efficiencies of cogeneration facilities can reduce

fuel consumption relative to thermal facilities only and reduce air emissions.
Cogenerating facilities also tend to be smaller resulting in increased dis-

persal of environmental impacts compared to large centralized generating
stations.

3.1.2.7 Coal

By the time the plant is operating (1990s), U.S. production of coal is predicted
to exceed 1 billion tons per year. The use of coal has been increasing annually.

Present recoverable resources total more than 400 billion tons (S/HNP ASC/ER,
1981).

One Targe mine-mouth coal-fired plant presently exists at Centralia in Western
Washington. It is sponsored by the utilities who are sponsoring the S/HNP.
PSP&L is presently sponsoring up to 500 MWe of a coal-fireu plant currently
planned for construction in the early to mid-1980s near Creston, Washington.

PSP&L states that Canadian coal is not considered available because of lack of
an assured supply for 35 years. They also state that, other than eastern
Montana, western coal reserves are not of suitable quality or quantity and are
not economically feasible to mine. The sponsors of the Creston project,

however, of which PSP&L is a 25-percent participant, are still examining
Canadian and Wyoming coals.

Overall typical operational environmental impacts from a typical coal plant
resulting from air emission and ash disposal are more detrimental than from a
nuclear plant. Costs, when considered over the life of the plant, are greater
for coal because of the transportation costs of fuel (S/HNP ASC/ER, 1981).

3.1.2.8 Geothermal

In the region as a whole, opportunities for proven geothermal applications are

uncertain and do not presently provide feasible alternatives to the S/HNP
(Table 3.1).

In 2 recent study (BPA, 1981) 66 MWe of geothermal resources were identified

that could be developed by 1990. A total of 163 MWe could be developed by
2000.

S/HNP DES 3-5



Table 3.1 Geothermal resources displaceme.t of electric energy,
residential section, West Group area

Area 1985 1990 1995 2000
Washington 34 229 455 719
Oregon 104 214 358 532
Idaho 18 38 63 103
Western Montana 3 11 25 37
Northern California 4 7 14 18
Northern Nevada 3 9 14 19

Total 166 508 929 1428
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A U.S. Geological Survey study (1978) listed a total of 2,059 MWe in electrical
energy available in Oregon and Washington from hydrothermal converter systems
in excess of 150°C. No assessment is made, however, as to the feasibility and
plans for development of the resources.

To date, there are no proven resources in Oregon or Washington that are planned
to produce electrical power in the near future. The staff concludes that it

is unrealistic to defer needed electricity generating capacity expansion in

the expectation of geothermal development. Although it is possible that some
geothermal production may occur over the next 10 years, there is no indication
that geothermal energy would be considered a viable alternative to the project.

3.1.2.9 0il and Natural Gas

The use of oil and natural gas to generate new baseload electrical energy is
prohibited by the Fuel Use Act.

3.1.2.10 Solar

Solar energy appears to show promise as a significant energy source for the
near future. Present technical feasibility, however, is not sufficiently

developed for solar power to serve as an alternative to a large base-load
plant.

Passive solar systems that take advantage of solar energy through design and
construction of new structures will also supplement as an energy source,
although they are generally more cost-effective in the Southwest and other
sunny areas. Their development is based on an individual application and
cannot be considered as an alternative to the S/HNP.

3.1.2.11 Hydroelectric

The applicant has stated that they currently utilize their own hydroelectric

resources to the maximum extent possible and that pianned additional resources
are in the forecast.

On a regional basis, the potential for hydroelectric power development is
different. Permit status is still highly speculative and may not relate to
the actual number of megawatts of power that may eventually be available. For
example, some of thase permits include rivers that may be classified under
Wild and Scenic River status; water rights may not be available for others;
severe local concerns may prevent construction of others. For example, Copper

Creek Dam was set aside by the Seattle City Council in 1981, which reduces the
potential hydroelectric output by 120 Mwe.

Preliminary results of the National Hydroelectric Study (U.S. Army Corps of
Engineers, 1979) indicates that existing small hydroelectric projects could
expand to add 310 MWe of average energy to the region's resource base and the
development of 195 undeveloped sites could theoretically add 1,800 MWe average

energy. The economic and environmental feasibility of these developments has
not been determinec.
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The Bureau of Reclamation, however, identified "econocmically viable" sites
totaling 60 MWe that could be built with no significant environmental or
social impacts.

The PNUCC recognizes the potential for hydroelectric development and lists 20
planned resources from 1981 through 1988 with a combined nameplate rating of
approximately 2,000 MWe. These are considered in the load forecast. An
additional 18 prospective (less certain) projects total approximately 2,100
MWe. Each would be included in future forecasts.

Hydroelectric power as an alternative to the S,HNP is further constrained by
the fact that most low-head systems currently unager consideration are intended
to provide peakirg energy and cannot ensure a reliable baseload. The proposed
S/HNP, however, is a baseload plant that would provide continued firm power
Therefore, the 2,100 MWe of hydroelectric power that could possibly be added
to the regional resource would primarily provide peaking power, not baseload,
and could not be considered as an alternative.

3.1.2.12 Wind

The use of wind power to provide large-scale energy production is presently an
experimental technology. Smaller scale applications may be feasible in some
areas and may provide some presently undetermined portion of the region's
energy needs. Oregon State University has postulated a 3,000 MWe capacity for
the region; however, BPA feels that 60 MWe may be a more reasonable value.
According to the ASC/ER, the applicant is presently assessing wind energy
potential and believes a development program could begin in the mid-1990s,

¢ Ithough electrical output is uncertain. Because of its technological status

and intermittent nature, wind is not considered to be a technologically feasible
alternative to the proposed S/HNP.

3.1.2.13 Combined Renewable Resources and Cogeneration

Although the preceding resources taken individually above cannot serve as an
alternative to the S/HNP, the possibility remains that, when combined, the
potential might be different. As stated earlier, however, this report does

not present an independent demand forecast analysis. The only combined analysis
incorporating all of these resources is the PNUCC regional area forecast.

This forecast reflects the potential effects of combined renewable resources

and cogeneration. It is feasible that a reduced load growth rate, increased

cogeneration, low-head hydroelectric, and power exchanges could justify a
delay for the S/HNP.

3.1.3 Staff Assessment of Alternative Energy Sources and Systems

Puget Sound Power and Light Company has stated that they are committed at this
time to seek necessary permits for this project. They are not committed to
begin construction immediately upon receipt of those permits. Rather, they
will decide to <onstruct once the economic and regulatory climate appears
conducive to the cons*ruction of a nuclear power plant.

This approach opens the possibility to consider alternative energy sources that
may not have been available had the applicant committed to begin construction

in 1983. Thus, it may make some alternatives (e.g., conservation, cogeneration)
more viable.
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This approach also pushes the on-line date of the plant toward the end of the
10-year forecast, and potertially beyond. Assuming no construction delay, the
staff agrees, based on the 1981 PNUCC forecast, that the no-action and delay
alternatives could result in power shortages in a critical low water year
Obvious new conservation potential (1,000 MWe) has been more than offset by
the apparent termination of WNP-4 and -5 (1,868 MWe). A load growth rate

of 2 percent or less per year, however, appears to reduce tho need for the
project as presently scheduled.

Coal appears to be more costly over the life of the plant and presents much
greater environmental impact; the acquisition of WNP-4 and -5 does not appear
viable at this time. Other measures by themselves or together are not under
the control of the applicant and cannot be relied on to provide the needed
baseload power. The staff concludes that no alternative energy sources or
systems provide a viable alternative to the project as currently scheduled.

3.2 ALTERNATIVE SITES

The staff's consideration of alternative sites and the reviews of the applicant'
site selection efforts began with the review of the initial application for

the Skagit project filed with NRC in September 1974. Since then, a number of
adaitional siting efforts by the applicant and reviews by the staff took place
that represent a very large body of information relating to siting resources
available for location of the Skagit plant (Regional Siting Program, June 1980;
Bechtel Corporation, 1970: Bechte) Corporation, 1966; NRC, Testimony of Leech
et al., 1979; NRC, Testimony of Jacobsen, 1975; NUREG-75/025). The results of
these separate efforts performed within the last 12 years, done by different
teams, using a variety of methndologies and screening criteria, were reviewed
by the staff once more. A large part of the information was updated and
supplemented by the applicant and the staff to satisfy the needs of the

current review. This evaluation of the composite siting efforts to date by

the applicant builds on, augments, and summarizes previous staff evaluations
of alternative sites

On April 9, 1980, the Nuclear Regulatory Commission published in the Federal
Register, pages 24168-24178, a proposed revision to 10 CFR 51. Licensing and
Regulatory Folicy and Proceadings for Environmental Protection; Aiternative
Site Reviews (see Appendix H). In its review of alternative sites. the staff
used the proposed rule on aiternative sites as guidance.

Purpose and Scope of Review

The purpose of this review is to determine whether an applicant's proposed
site for nuciear power plant construction and generation represents a reason-
able choice from a group of alternative sites that were selected using a
process sensitive to environmental concerns. The scope of the review includes
analyses directed at making the following determinations:

(1) Whether the reconnaissance lavel information submitted by the applicant

is sufficient to support the analyses necessary to reach reasoned con-
clusions;




(2) Whether the region of interest (ROI) considered was of sufficient size to
reflect reasonably available environmental diversity of water bodies and
associated physiographic units;

(3) Whether the candidate sites are the best that could reasonably be found
based on an analysis of the merits of the candidate sites measured against
a set of environmental criteria; and

(4) Whether one or more alternative sites is obviously superior to the appli-
cant's proposed site based on a sequential two-part analytical test. The
first part of the test determines whether any of the alternative sites is
environmentally preferable to the proposed site using a set of environmental
threshold criteria. The second part overlays consideration of project
economics, technology, and institutional factors to determine whether, if
such an environmentally preferred site exists, such a site is, in fact,
an obviously superior site.

Puget Sound Power and Light Site-Selection Process

Siting Objectives

The overall objective of PSP&L's site-selection efforts was to identify sites
that would be suitable for the construction and operation of several nuclear
power generating facilities. This necessitates that suitable sites meet
specific project requirements and the appropriate Federal and State regulations
concerning plant construction and operation so that plant licensing could
proceed without delays.

Siting Process

In support of the consideration of alternative sites, the applicant submitted
results of the site selection process used by PSP&L, including cumulative
results of several major siting studies (Bechtel, 1966; Bechtel, 1970; Regional
Siting Program, 1980); the information generated for the Final Environmental
Statement for the Skagit Nuclear Power Project, and the licensing proceedings
conducted by the Atomic Safety and Licensing Board (ASLB). The efforts used
systematic review and screening orocesses to arrive at a large number of sites
that complied with Federal, State, and local regulations. These regulation;
and the specific project requirements formed the basis for criteria that were
applied to geographic areas in several stages and in various combinations to
delineate a final slate of candidate sites (S/HNP/ER Amendment 3, 1981;
Regional Siting Program, 1980).

Specific project requirements used as criteria included project dates, number
of units, plant sfze, cooling system options, reviews of previously identified
and existing sites, and transmission systems. Federal guidelines used to
design siting methodology and screening criteria included NRC Regulatory

Guide 4.7, Revisfon 1; Regulatory Guide 4.2, Revision 2; and the Environmental
Standard Review Plan, Sectfon 9.2. State regulations bearing on the siting
process included the State of Washington Energy Facility Site Evaluation
Councii's (EFSEC) Rules Relating to Sitirg Energy Facilities and the State of
Oregon Energy Facility Siting Council's (EFSC) Rules Relating to Siting Energy
Facilities (Regional Siting Program, 1980).
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Region of Interest

The final region of interest (ROI) used by PSP&L and delineated by the Regional
>iting Program (RSP) Site Selection Study included the states of Washington
and Oregon and is shown in Figure 3.1 (Regional Siting Program, 1980). The
ROI changed in size several times throughout the entire site-selection process
(NRC, Testimony of Leecn et al., 1979). The RCI delineated in the studies was
significantly smaller than the ROI established by the RSP. The initial ROI
Included only PSP&L's service area. In 1970, the ROI was expanded to include
Lhe area generally bounded by the Canadian border, the Pacific Ocean, and the
Cowlitz River but also including the Hanford Reservation in south-central
Washington Finally, the Regional Siting Program expanded the ROI to include
all of Washington and Oregon (NRC, Testimony of Leech et al., 1979)

Candidate Sites

fable 3.2 presents the final slate of candidate sites identified by the ccmposite
site selection process and submitted in PSP&L Amendment 3 to the Skagit/Hanford
Nuclear Project Environmental Report (S/HNP ASC/ER, 1981). The Skagit, Cherry
Point, Goshen, and Hanford sites were identified in siting studies conducted

by PSP&L and Bechtel in 1966, 1970, and 1972 (NRC, Testimony of Leech et al.,
1979) Ryderwood was identified in 1973 after a geological reconnaissance was
made of the Cowlitz River area by Bechte) (Bechtel, 1973). The Hanford sites
were again identified as candidate sites by NRC staff testimony before the ASLB
in 1979 (NRC, Testimony of Leech et al.. 1979). The Febble Springs South,
Eltopia, and Centervilie sites were identified as candidate sites by the
Rquuna’ Siting Program (Regional %it1ng Proqram, 1980).

Site Description

8

Figure 3.2 shows the location of the relevant candidate sites identified in
Amendment 3 In the following narratives, each site is briefly described

Further information on each of the sites is provided in this review

Skagit- e Ag1t site is located near Minkler Lake in the Skagit County
approximately 11.2 km (7 mi) from Sedro Wooley, Washington. The area is
currently used as pastureland and for tree farms. Water would be obtained from
the Skagit River (Puget Sound Power and Light Company, 1974).

cated approximately 11.2 km (7 mi) north-northeast of Bellingham in
nty, the site is currently half forested with the remainder used
ultural purposes, predominantly grazing. Water wo.ld be obtained

m the Nooksack River (Puget Sound Power and Light Company, 1974)

Ryderwood--Located near the southern boundary of Lewis County in Western
washington approximately 16.0 km (10 mi) northwest of Castle Rock and 6.4 km

(4 mi) west of Vader, the Ryderwood site is located in an area called Couger

Flat Land uses include tree farms, grazing land, and com ercial timber forests.

water would be obtained from the Cowlitz River (Puget Sound Power and Light
mpany, 1974).

therry Point--This sfte is located approximately 20.2 km (12 mi) west-northwest
of Bellingham, Washington, in Whatcom County on the shoreline of the Strait of
Georgia in Puget Sound. Currently, the site is partially forested with the
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Table 3.2 Candidate sites

Sites Location Source of Cooling Water
Skagit Skagit County, WA Skagit County
Goshen Whatcom County, WA Nooksack River
Cherry Point Whatcom County, WA Puget Sound (Marine)
Ryderwood Lewis County, WA Cowlitz River
Hanford 22-1 Benton County, WA Upper Columbia River
Hanford 22-2 Benton County, WA Upper Columbia River
Hanford 23 Franklin County, WA Upper Columbia River
Eltopia Franklin County, WA Upper Columbia River
Pebble Springs South Gilliam County, OR Middle Columbia River
Centerville Klickitat County, WA Middle Columbia River
Proposed S/HNP Benton County, WA Upper Columbia River

Sources: S/HNP ASC/ER, 1981; Regional Siting Program, 1980.
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remainder used for agriculture The site is adjacent to an oil refinery and
Is zoned industrial. Water would be obtained from Puget Sound for a once-
through cooling system (NRC, Testimony of Jacobsen, 1975: NUREG-75/025)

Hanford 22-1--This site is located in Benton County, washington, within the
Hanford Reservation of the U.S. Department of Energy approximately 24 km (15 mi)
north of Richland The area has been dedicated for use for nuclear-related
activities with only a small portion being intensively used at present. Water
would be obtained from the Columbia River (Regional Siting Program, 1980)

BFE‘BHmEEDFfv‘ Washington, this site is also located on the Hanford Reservation
Current land use and water sources are the same as the Manford 22-1 site
(Regional Siting Program, 1980).

Hanford 22-2--Located approximately 40 km (25 mi) northwest of Richland in

Hanford 23--This site is located in Franklin County on the Hanford Reserva-
tions east of the Columbia River approximately 32 km (20 mi) north of Richland.
lhe site is presently in an area leased by the Washington State Department
Game as a wildlife recreation area with archery and shotgun hunting permitted.
Irrigated agricultural uses are located immediately east of the site Water
would be obtained from the Columbia River (Regiona) Siting Program, 1980)

Eltopia--Located in Franklin County, Washington, approximately 20.8 km (13 mi)

north of Pasco, the site is currently used for irrigated agriculture. Water
would be obtained from the Columbia River (Regional Siting Program, 1980)

Pebble Springs South--This site is located in Gilliam county, Oregon, approxi-
mately 6.4 km (4 mi) southeast of Arlington. The site is used for seasonal
grazing Areas immediately north of the site have been proposed by Portland
General Electric for Pebble Springs Nuclear Units 1 and 2 and contain a sub-
station and a meteorological tower. Water would be obtained from the Columbia
River Regional (Regional Siting Program, 1980).

Washington, in Klickitat County, the site is presently used for dryland and
irrigated farming Water would be obtained from the Columbia River (Regional
Siting Program, 1980).

Centerville--Located approximately 11.2 km (7 mi) south of Goldendale,

within the Hanford Reservation of the U.S Department of Energy approximately
20.8 km (13 mi) north of Richland and 4 km (2.5 mi) southwest of the Hanford
22-1 site. The area has been dedicated for nuclear-related activities with only
a small portion being intensively used at present water would be obtained

from the Columbia River (S/HNP ASC/ER, 1981)

Proposed Skagit/Hanford Site--This site is located in Benton County, Washington,

3.2.1 Staff Analysis of Applicant's Site-Selection Process

Adequacy of Reconnaissance Level Information

The only area of information that lacked sufficient research/investigation was
groundwater hydrology. Groundwater was not Investigated as a potential source
of cooling water in any of the siting studies (Bechtel. 1966; Bechtel, 1970;
Regional Siting Program, 1980) Groundwater was not investigated by the
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applicant as a source of cooling water for several reasons. First, groundwater
and wastewater is customarily considered in areas with critical water shortages.
Other reasons include competition with agricultural uses of groundwater,

overdraft and salinity problems, and uncertainties regarding adequate supplies
to last for the duration of the project's life.

In general, the information supplied by the applicant, augmented by information

generated by the staff, was sufficient to conduct analyses and make reasoned
conclusions.

3.2.1.2 Region of Interest

Size

The region of interest (ROI) selected for examination by PSP&L included the
states of Washington and Oregon and is shown in Figure 3.3. As stated pre-
viously, the ROI changed in size several times throughout the evolutionary
site-selection process. The current ROl was delineated by the Site Selection

Study conducted by the Regional Siting Program (Regional Siting Program,
1980).

Guidance regarding the adequacy of the size of the ROI states that the initial
geographic area for the ROI can be either in the state in which the proposed
site is located or the service area of the applicant. The actual ROI then
must be greater than the initial geographic area if environmental diversity
would likely be substantially increased without incurring exhorbitant costs

(see Section V within Appendix A of the proposed rule, which is included in
Appendix H of this EIS).

Size and Location Compared to Applicant's Service Areas

Figure 3.4 shows the ROI in relation to the participating utilities' service
areas. The ROI includes all of the participating utilities service areas,
except those portions of Pacific Power and Light Company's service area
located in northern California, Idaho, Montana, and Wyoming service areas, and
The Washington Water and Power Company's Idaho service areas. The ROI also
encompassed areas not served by the participating utilities. These areas
include: most of central and southeastern Oregon, the northwest coast of
Oregon, the Olympic Peninsula and west coast areas of Washington, and an area
including much of central and southern Washington.

Environmental Characteristics

The ROl includes many areas exhibiting widely diverse types of water resources
and physiographic characteristics. Climate, hydrology, geology, topography,
vegetation, and soils combine to form 15 different physiographic provinces
within Oregon and Washington (Franklin and Dyrness, 1973). Figure 3.4 shows
these physiographic provinces and the location of the alternative sites charac-
terized by gently undulating to moderately hilly topography. Water resources
in the ROI are numerous and abundant. They vary from the Pacific Ocean and
Puget Sound (an inland ocean inlet that runs parallel to Washington's Pacific
Coast in northwest Washington) to major rivers, alpine lakes, and iarge lakes
and reservoirs formed by the region's many hydroelectric dams.
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[he general physiographic character of these provinces ranges from the high
mountains of the Cascade and Olympic Ranges, and the flat river vallevs of the
Willamette and Puget Trough areas, to the arid desert areas of southeastern
Oregon The largest physiographic provinces, the Columbia Basin. is an a.ea
Characterized by gently undulating to moderately hilly topography High
volcanic peaks occur in the Southern and High Cascades provinces, while deep
river canyons occur along the upper Columbia River in central washington and
along the Snake River which forms the northeastern boundary of Oregon.

The staff believes that, although the applicant's service area extends beyond
the boundaries of the States of Wa hington and Oregon and include small parts
of Idaho, Montana, wWyoming, and Cal fornia, the environmental ‘f‘vmw‘?_» of

the proposed ROI A1l major types of water bodies, such as upper and lower
reaches of large rivers, small rivers, lakes, bays, and oceans. are included
in the ROI The staff further believes that expanding the ROI beyond the

water resources and associated physiographic units is well represented withir

boundaries of Washington and Oregon woula not substantially increase

¥y
available environmental diversity of resources and that it would not

1

gnificant additional new alternatives f imiting of environmental
onscquently, the staff believes that the ROI as submitted by PSP&lL
>1ze and does need not to be enlarged

Siting

The primary institutional constraint on the PSP&L's
State of jvpgum‘a Initiative No /7, which was passed by

»

In November 1980 (Oregon Revised Statutes 469.595) This initiat
that a nuclear power plant could not be licensed in the State without
't the people and that a nuclear plant could not be constructed

UL i""' waste :1("‘3(?‘\“.,‘1‘"‘, was )’kr""-\Ptl ang ()L)(»ly‘af !!“;
election of Candidate Sites

Gulaance Trom the proposed rul n alternative sites (see AL“PHG?: this

EIS foy proposed Appendix A, Se ! I to 10 CFR 51) provides two wavs of
demonstrating that the sites qualify to be in the final slate of alternative
sites used i1n the subsequent site- speciftic comparison, and thus be among the

\

becy that could reasonably be found lhey must be either (1) identified

W
through the use of site-selection methodology that includes an environmental’®

sensitive site screening process, which, in addition, meets seven

y
process-

oriented criteria (Appendix A, Section VI.3): or (Z2) meet eight environmental
threshold criteria (Appendix A. Section VI.2.b), in which case there shall be

no further review of the site-selection process

n, candidate sites found in the final slate shou! 1)
least four sites to provide reasonable representation of th 5 of land

and water resources within the ROI; (2) one or more of these

sites associated
with each type of water source and physiographic unit reasonably available

within the ROI; and (3) one alternative site with the same water
proposed site

source as the

)
U

The candidate sites proposed by the applicant were selected through the use of
‘

several siting studies over the span of several years, using diverse staffs.

methodologies, and screening criteria Because of this lack of uniformi

ipproaches to the siting process and associated difficu ties in evaluat

L \
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4

orts. the staff chose the review option that focuses on the environ-
characteristics of the candidate sites and evaluates them for conformity
e frllowing environmental threshold criteria listed in Section ¥i.2.6
proposed rule given in Appendix A (see Appendix H):

onsumptive use of water would not cause significant adverse effects on
yther water users

There would not 1ikely be any further endangerment of plant or animal
species listed by Federal or State agencies as threatened or endangered.

There would not likely be any significant impacts to spawning grounds or
nursery areas of significance in the maintenance of populations of
important aquatic species.

Discharges of effluents intc waterways would likely be in accordance with
tate or Federal regulations and would not likely adversely affect efforts
Federal agencies tu implement water quality objectives.

be nc preemption ¢r likely advers: impacts on land uses

signated for environmental or recreational purposes such as

life preserves, State and national forests, wilderness areas,
wild and scenic rivers, or areas listed in the National

D1

1storic Places
not 1ikely be any significant impact on terrestrial and
stems, including wetlands, which are unique to the resource

ion density, including weighted transient population, projected
»f initial operation of a nuclear power plant, would not
persons per square mile averaged over any radial distance out
m the site, and the projected population density over the
the nuclear power plant would not exceed 1,000 persons per

not located in an area where additional safety considerations
ynmental considerations for one site compared with other reason-
ites within the region of interest would result in the reasonable
od of having to expend substantial additional sums to make the
licensable from the safety standpoint or to mitigate unduly
snvironmental impacts

inalvsis. the staff determines whether the slate of candidate
reviously stated criteria.

Water and Land Resource Review

water resources considered for use among the candidate sites included Puget
und (marine water) for one site and rivers for the remaining sites. Although
water urces, such as reservoirs, lakes, cooling ponds, and bodies of saltwater

Wers o

minated in the Regional Siting Program (Regional Siting Program, 1980)
after initial consideration due to uncertainties concerning possible delays in
licensing (water guality regulations restricting thermal discharges), such
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sources were not eliminated from consideration in the earlier siting studies
(Bechtel, 1970).

Among the candidate sites, six different sources of water are identified.

Puget Sound would be used for the Cherry Point site. For the Skagit site,

water would be obtained from the Skagit River. The Nooksack River would be

used for the Goshen, and the Cowlitz River would be used for the Ryderwood

site. Of the remaining sites, all would utilize water from the Columbia

River. The Hanford and Eltopia sites would use the upper-Columbia, whereas

the Pebble Springs South and Centerville sites would utilize the middle-Columbia.

The group of candidate sites also represents the wide range of land resources
found in the ROI. The proposed Skagit/Hanford site, Hanford 22-1, 22-2, and 23
sites are located in an arid, semidesert area in south central Washington.

Eltopia is located in a similar geographic area; however, the area is currently
used for irrigated farming.

The area around the Centerville site is used for both dryland and irrigated
farming. The Pebble Springs South site is in an area used for seasonal grazing,

whereas the Ryderwood and Goshen sites are partially forested and used for
grazing

Cherry Point lies in a relatively flat coastal area immediately adjoining

Puget Sound that is partially forested and used for agriculture. Land adjacent
to the Cherry Point site also contains heavy industrial uses, including an oil
refinery and an aluminum smelter. The Skagit site is located near Minkler

Lake above the Skagit River Valley with uses ranging from farming and forestry
to recreation and tourism.

Based on the preceding examination, seven of the eleven sites represent a
reasonable diversity of land resources, whereas six of eleven cites represent
a reasonable diversity of water resources.

water Source and Physiographic Character of Site Alternatives Compared With

ROI Water Sources and Physiographic Character

Based on an analysis of the water sources and physiographic characteristics of
the ROI and candidate sites, the slate of candidate sites proposed by the
applicant appears to reasonably represent the various types of water sources
and physiographic units available in the ROl as discussed below.

Potential cooling water sources included lakes, reservoirs, rivers, streams,
and bodies of saltwater. As previously noted (Diverse Water and Land Resource
Review), lakes, resurvoirs, and saltwater sources were eliminated from considera-
tion in the RSP Siting Study but not in the earlier studies, because of the
high) potential for licensing delays (Regional Siting Program, 1980; Bechtel,
1966; Bechtel, 1970). The final range of water resources, represented by the
alternative sites, includes different reaches of the Columbia River, the
Nooksack River, the Skagit River, the Cowlitz River, and Puget Sound. Other
rivers in the region, such as the Snake River or the Pend Oreille River (both
included for final consideratior as cooling water sources in the Regional
5iting Program), are adequately represented by the proposed rivers.

S/HNP DES




Within the ROI, approximately 15 physiographic regions exist. These regions
represent a widely diverse and complex pattern of land forms, soils, vegetation,
and climate. The group of candidate sites fall irto four physiocraphic pro-
vinces: the Columbia Basin (Proposed Skagit/Hanford Site, Hanfori 22-1,

Hanford 22-2, Hanford 23, Eltopia, Pebble Springs South, and Certerville); the
Coast Ranges (Ryderwood lies in this province out is close to thie Puget Trough
province); the Puget Trough (Cherry Point and Goshen); and the Northern

Cascades (Skagit). Figure 3.5 shows the lands that were eliminated in relation
to the physiographic provinces. To the extent that siting criteria (such as
geologic and seismic conditions, transmission access, water sources, sensitive
terrestrial and aquatic areas, dedicated lands, and population centers) limited
the suitability of certain physiographic provinces, the sl:te of candidate

sites appears to reasonably represent the types of physiography available in

the ROI.

Sites Utilizing the Same Water Sources as the Proposed Site

The Hanford 22-1, Hanford 22-2, Hanford 23, and Eltopia alternative sites
utilize the same water source as the proposed site. All four would obtain
water from the upper stretches of the Columbia River.

Evaluation of the Slate of Candidate Sites Against the Environmental Threshold
Criteria

Consumptive Use of Water

Only sites obtaining water from rivers having a 20-year, 30-day low flow in
excess of 20 times the anticipated project water demand are the desired
locations. The project's anticipated average consumptive demand is 1.59 m3/s
(56.2 cfs); therefore, the minimum river flow requirement would be 31.83 m3/s
(1,124 cfs). Were the guideline applied to the maximum anticipated demand,
the minimum flow requirement would be 52.4 m3/s (1,872 cfs). For the sjurpose
of this analysis, average consumptive use was applied.

Based on these parameters, all candidate sites, except Goshen, meet the water
consumption requirements. For the Goshen site, the 20-year, 30-day low flow
is approximately 24.92 m3/s (880 cfs) or approximately 78.0 percent of the
required flow.

Threatened and Endangered Species

During winter, the bald eagle, which is listed as a threatened species by the
U.S. Fish and Wildlife Service, is known to use areas along the Columbia River
associated with the proposed S/HNP site; the Skagit site and Hanford sites
22-1, 22-2, 23; and the transmission intertie of the Eltopia site ((NUREG-75/025;
Regional Siting Program, 1980). The longbilled curlew, known to nest 1.6 to
3.2 km (1 to 2 mi) from Hanford Site 22-1 and in the area around the Hanford
sites, was discussed as a sensitive species (Regional Siting Program, 1980);
however, it was not listed as sensitive by the Washington Department of Game

as of 11-12-81 (Washington State, Department of Game, 1981). No known
endangered or threatened terrestrial animals are associated with Pebble Springs
South site or Centerville site (Regional Siting Program, 1980). The Ryderwood
site area is kncwn to contain two species listed as endangered, the Columbian
white-tailed deer and the brown pelican (NUREG-75/025).

S/HNP DES 3~22



- U

IGHLANDS

NORTHERN

") —
\ asCADES N A =3 |
s -4 ) \,‘,
\ \PENINSULA =4 T

COLUMBIA
BASIN o

¢

//A
\
/

OWYHEE
HIGHLANDS




Astragalus columbianus, a plant proposed for Federal listing as an endangered
species and listed as endangered in Washington State (S/HNP ASC/ER, 1981), is
found in the Hanford Reservation. Its distribution could include the proposed
Hanford site and Hanford Sites 22-1, 22-2, and 23 (Regional Siting Program,
1980). Protected plants that may inhabit Pebble Springs South site include
Cryptantha leucophaea, and Astragalus kentriophyta var. douglasii. The former
is listed by the State as sensitive and the latter as possibly extirpated in
Washington (Regional Siting Program, 1980; Washington State, Department of
Game, 1981).. A. kentriophyte var. douglasii is also a candidate for

Federal status (Washington State, Department of Game, 1981). Due to its
proximity to the Columbia River Gorge, the Centerville site is within the
range of several unspecified plant species included on proposed lists of
threatened or endangered plants. In addition, the cooling water pipeline of
this alternative traverses the area most likely to support rare plants
(Regional Siting Program, 1980). No protected plants have been identified for
the Eltopia site (Regional Siting Program, 1980).

Information reviowed for the Goshen and Cherry Point site alternatives did not
indicate the presence of any threatened or endangered species (Bechtel, 1966,

Bechtel, 1970; Puget Sound Power and Light Company, 1974; NRC, Testimony of
Jacobsen, 1975; NUREG-75/025).

Except as noted above, no information concerning the effects of transmission
lines, pipelines, and access roads on protected species has been encountered.
The documents reviewed do not contain precise information concerning the type
or extent of winter use that the four Hanford sites receive from the bald
eagle, nor do they report quantitatively the distribution of Astragalus
columbianus population on the Hanford Reservation and on the four Hanford
sites (Regional Siting Program, 1980; S/HNP ASC/ER, 1981; NUREG-75/025).

Based on the information provided, threatened or endangered animal species are
present in the vicinity of the Hanford, Eltopia, Skagit, and Ryderwood sites,

and sensitive plant species could occur in the vicinity of the Pebble Springs
South and Centerville sites.

Spawning and Nursey Areas of Aquatic Species

Since lakes, reservoirs (excepi some Columbia River reservoirs), and groundwater
sources were screened out, major rivers (and certain Columbia River impoundments)
remain on the list. The list of candidate sites involves water sources from a
variety of large rivers known to contain a reasonably wide spectrum of aquatic
biological resources, except that all rivers represented contain significant
runs of anadromous fishes. Since "large river" (reservoir) sites on the
Columbia River upstream of Grand Coulee Dam do not involve anadromous fish

runs, and since these biological resources are significant, the reasonable
diversity criterion, when applied only to freshwater biological resources, is
not trictly met. Aside from biological diversity, the candidate site list
repre ents diverse water sources.

The Skagit, Goshen, Ryderwood, and Cherry Point sites are located west of the
Cascades. The Goshen site would use the Nooksack River as a water source, the
Skagit site would use the Skagit River, the Ryderwood site would use the

Cowlitz River, and the Cherry Point site would use Puget Sound. The bodies of

S/HNP DES 3-24



water being considered for sources of cooling water for the Skagit, Goshen,
and Ryderwood sites support different stocks of anadromous f s-es (Puget Sound
Power and Light Company, 1974; Puget Sound Task Force, 1970). Due to its
unique intake and discharge structures, the staff believes that the Skagit
site can meet the criterion. If a similar system were useua for the Goshen and
Ryderwood sites, the staff believes that these sites coulc also meet the
criterion; however, the smaller river flows of the Nooksack and Cowlitz Rivers
also increase the potential for adverse aquatic effects. The Cherry Point
site is located on the Strait of Georgia in Puget Sound, an area known to
contain abundant quantities of commercially and recreationally important
aquatic species including many varieties of anadromous fishes, shellfish, and
other important fish species. Because of this, the staff believes that the
Cherry Point site could meet the criterion only if special care were taken in
the design of the intake and discharge system.

The proposed S/HNP site and Hanford 22-1, 22-2, and 23, Eltopia, Pebble Springs
South, and Centerville sites would all use the Columbia River for a water

source Information on these sites is contained in the RSP and in NRC testimony
(Leech et al., July 1979). Although extensive species lists are not given in
these documents, "important" organisms are identified and the Regional Siting
Program asserts that intake and discharge structures could be located in areas
where they would not influence spawning or nursery areas or migration routes

of these species. These eastern sites therefore meet the criterion

Water Quality

This criterion requires that the site must discharge its effluents into water-
ways 1n accordance with State and Federal regulations and not adversely affect
efforts of State or Federal agencies to implement water quality objectives

To the extent that mitigation plans would have to be developed in order to

meet water quality regu'ations, all of the candidate sites meet this criterion.
The Skagit, Goshen, and Cherry Point sites have the most restrictive water
quality classification (AA) of all the sites (Washington State, Department of
Ecology, 1977) The remaining sites have equivalent classifications (A)
(Washington State Department of Ecology, Dec. 1977)

Land Use

This criterion requires that the site cannot preempt or adversely impact lands
specifically designated for environmental or recreational uses Such uses
include: parks, wildlife preserves, State and national forests, wilderness
areas, flood plains, wild and scenic rivers, or areas listed in the National
Register of Historic Places.

Only one of the candidate sites does not meet this criterion: Hanford 23.
The Hanford 23 site is currently located on land leased by the Washington

Department of Game as a wildlife recreation area (Regional Siting Program,
1980)

Terrestrial and Aquatic Ecosystems
The staff's review of the terrestrial resources associated with the candidate

sites reveals no biotic communities unique to those resource areas For this
reason, the staff therefore believes that there will be no significant impact
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on terrestrial ecosystems as a result of locating a nuclear power plant at ar
of the candidate sites

y

Puget Sound and the Nooksack kagit, and Cowlitz Rivers are known to contain
various anadromous fish stock The unique intake and discharge structure
designed for the Skagit site would minimize impacts to the aquatic ecology of
the Skagit River (Puget Sound Power and Light Company, 1974). A simiiar system
used at the Goshen and Ryderwood sites would also minimize ecological impacts at
those sites However, the lower stream flows at those sites also increases the

’

potential of aquatic ecology effects For the Cherry Point site, careful intake
and discharge system design would have to be used to mitigate the potential of
adverse aquatic ecology impacts to an area known for its commercially and

recreationally important aquatic life The staff believes that, 1f appro

measures were used, these sites wou'ld meet the criterion

ihe proposed Hanford Sites 22-1, ¢ , and 23 and Eltopia site are situated
the Hanford Reach of the Columbia This reach is unique in that

the last free-flowing stretch of the Columbia River between tidewater
Canadian border supporting the only significant mainstream population
chinook salmon and steelhead trout Nevertheless, the RSP assert

and discharge structures could be placed so as not produce a signifi«

effect on this ecosystem The Pebble Springs and Centerville

impounded reaches of the Columbia in areas that contain no unique e«

| 3 s " C = {
In addit ) 1s stated 1n the Regional Siting Study that intake

be placed in such a way that surrounding ecosystems

1

affected A1l Columbia River sites, therefore, meet

Population

staff has examined and assessed the population densities in the

v

yroposed site as well as those in the vicinities of the proposed al

fable 3.3 gives the locations of the alternative sites used

assessing the population densitie

on densities (including weighted transients) for the proposed
ch of the alternative sites for various distances o to 48

for the year 1990 (estimated year of plant startup) and for the 2030 (estimated
end of plant 1ife) are shown in Table 3.4 It can be seen from the table that

neither the proposed site nor any of the alternative sites e e ( U person
per square mile at the time of plant startup nor 1,000 persons per square mile

at the end of the projected plant life The staff concludes that all candidate
sites meet this criterioi

Excessive Cost of Making the Site Licernsable From the Standpoint of Safety

UPwqu) and \v‘smn¥AﬁJ~-’w ing the information presently available to the
NRC staff, three of the ten alternative sites appear preferable to the

Lo
proposed 5Skagit/Hanford site with the remainaer of the alternative site
appearing to be less preferable The relative geologic and resulting
seismologic ranking of one or more of the alternative sites in the Hanf
Reservation area may change pending acceptable resolution of several

geologic features irrently being investigated by Puget Sound Power &

ght Company and by the Washin ublic Power Supply ystem The

y




Table 3.3 Locations of proposed alternative sites

Name Latitude Longitude

Cherry Point 48° 52' 30"N 122° 45' 10"W
Skagit 48° 32' 10"N 122° 06' 58"W
Ryderwood 46" 23’ 40"N 123° 01* 44"W
Goshen 48° 51' 53"N 122° 20' 48"W
Hanford 22-1 46° 33' 20"N 119° 22* 33"W
Hanford 22-2 46" 38' 36"N 119° 34' 05"w
Hanford 23 46" 36' 47°N 119° 21' 16"w
Eltopia 24a 46" 27' 11"N 119" 09' 46"w
Pebble Springs South 45° 40' 37"N 120* 08' 06"W
Centerville 49a 45 43' 50"N 120°* 52*' 25"W

Table 3.4 Population densities (people/square mile)

Inhabitants in Radial Distances from Reactors

Name Year 0-5 mi 0-10 mi 0-20 mi 0-30 mi
Cterry Point 1990 43 110 270 390
2030 110 180 470 660
Skagit 1990 74 70 58 88
2030 160 140 110 160
Ryderwood 1990 16 20 88 42
2030 26 31 130 95
Goshen 1990 160 200 140 180
2030 260 340 230 300
Hanford 22-1 1990 0 1 44 64
2030 0 1 72 110
Hanford 22-2 1990 0 1 6 31
2030 0 2 9 50
Hanford 23 1990 0 9 12 55
2030 0 14 17 91
Eltopia 1990 33 14 130 66
2030 55 20 210 110
Pebble Springs South 1990 4 2 2 3
2030 4 2 2 4
Centerville 49a 1990 14 17 23 14
2030 20 24 34 20
Skagit/Hanford 1990 0 2 59 77
2030 0 3 82 98
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(2)

(3)

(4)

three apparently preferable alternative sites are Eltopia, Pebble Springs
South, and Centerville.

Based on present staff knowledge, none of the sites would result in the
reasonable likelihood of having to expend substantial additional sums of
money to make the project geologically licensable from the safety standpoint.

Hydrology--The staff has reviewed the available informaticr on the hydro-
logic impacts of the candidate sites. Although there are several sites
that would have significantly higher pumping costs and one site may
require special engineering provisions to compensate for flood effects,
it is the staff's judgment that the cost of site-specific hydrologic
considerations for either the proposed site or any of the alternative
sites would result in expenditurcs of substantial additional sources to
make it licensable from the aspects of hydrologic safety.

Meteorology--The climate of Washington State is a function of location
with respect to the north-south mountain ranges that are situated in the
western third of the state. Four sites (Cherry Point, Goshen, Skagit,
and Ryderwood) are located west of or in the mountain areas and generally
experience large amounts of precipitation compared with the remaining
eastern candidate sites that are in an area of low total annual precipi-
tation. From a severe weather point of view, the four western sites are
located in Tornado Region II (see Regulatory Guide 1.76) with a suggested
design maximum wind velocity of 300 mph. The remaining sites are located
in Tornado Region III with a suggested design maximum wind velocity of
240 mph. Because of the differences in design-basis tornado character-
istics between Region II and Region III, structural designs for plants at
western sites may Le more costly than for plants at the other sites. The
generally higher winds expected nearer the coast (i.e., Cherry Point,
Goshen, Skagit, and possibly Ryderwood) will provide better transport and
diffusion of gaseous effluents than that found in the eastern alternatives.

Past experience has shown that the differences of potential diffusion
conditions between the best coastal diffusion sites and the relatively
poorer inland sites result in very small increased incremental costs of
radioactive waste systems and engineered safety features needed for the
poorer sites versus the better sites. Sites in both locations, eastern
and western, have been demonstrated to be licensable without expenditure
of substantial additional sums to compensate for the meteorological
characteristics of such sites.

Industrial, Military, and Transportation Facilities--The staff has examined
and assessed the proposed site and each of the alternative sites with
regard to industrial, military, and transportation facilities for the
likelihood of having to expend substantial additional sums of money to

make the project licensable.

The proposed site and 8-km (5-mi) area surrounding the site are both
totally contained within the U.S. Department of Energy (DOE) Hanford
Reservation. There are no military bases, missile sites, manufacturing
plants, chemical plants, chemical storage facilities, explosives storage
facilities, or airports within the 8-km (5-mi) radius of the proposed

site except for facilities operated for DOE. Structures that are currently
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within a 8-km (5-mi) radius of the proposed site include WNP-2 located

7.7 km (4.8 mi) east-southeast, the Wye Radioactive Waste Burial Ground
located 7.4 km (4.6 mi) east-southeast, a central landfill located approxi-
mately 4.0 km (2.5 mi) north-northwest, the Fast Flux Test Facility

located 7.7 km (4.8 mi) southeast, and the H.J. Ashe Electrical Substation
located 7.2 km (4.5 mi) east. There is a proposed waste disposal site
located approximately 4.0 km (2.5 mi) west-southwest. The closest airport
is Richland Airport, 22.0 km (13.7 mi) south-southeast. The largest
airport within a 48.3-km (30-mi) radius of the proposed site is Tri-Cities
Airport located 34.6 km (21.5 mi) southeast.

Although the staff has not completed its safety review of the proposed
site, the staff concludes that, based on its review to date as well as
previous review experience, additional safety considerations with respect
to nearby industrial, military, and transportation facilities at the
propcsed S/HNP site would not require the expenditure of substantial
additional sums to make the proposed site licensable.

For each of the proposed alternative sites, the staff has examined recon-
naissance level information regarding proximity of major industrial,
military, and transporation facilities. Each of the alternative sites
has transportation routes such as railroads, highways, and waterways in
their vicinity that may carry explosive or toxic shipments.

With regard to shipments of explosives along highways and railroads, the
staff judges, based on past review experience, either that such traffic
would be sufficiently infrequent, or that the plant safety structures
could readily be located at sufficient separation distances from such
routes [a distance of about 442 m (1,450 ft) and 640 m (2,100 ft) would
be required for most highways and railroads, respectively]. Therefore,
the shipments of explosives along highways and railroads would not likely

be consideration in the licensability of the plant for any of the alter-
native sites.

Because of the larger separation distances required when explosives are
frequently shipped along major waterways [about 2,680 m (8,800 ft)
separation from the plant structures might be required], sites along
major waterways would require an in-depth analysis regarding explosives
movement and might require substantial additional capital costs to ensure
licensability.

With the exception of the Cherry Point site, none of the alternative
sites are located sufficiently close to major waterways that shipments of
explosives would be a consideration. The Cherry Point site is located
close to oil tanker traffic in the Strait of Georgia. Because of this
proximity, the staff judges that an in-depth analysis would be required
and that substantial additional capital cost could possibly be required,
depending on the outcome of the analysis, to insure the licensability of
the Cherry Point site.

With regard to shipments of toxic material along highways, railroads, or
waterways, the staff concludes that additional expenditures to make the
plant licensable from a safety standpoint (such as installation of toxic
gas detectors) would cost much less than 5 percent of total capital
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project costs, even if such expenditures were required. Similarly, the
presence of pipelines carrying hazardous materials would not present an
obstacle to the licensability of the plant for any of the alternative
sites, since pipeline relocation, even if required, would cost much less
than 5 percent of total capital project costs

The staff has examined each of the proposed alternative sites with regard
to proximity to major airports and aircraft impact. None of the proposed
alternative sites are within 8 km (5 mi) of a commercial airport. The
Skagit and Pebble Springs sites are located near flight training areas
used by the U.S. Navy. When both sites were analyzed with respect to
aircraft hazards, it was concluded that neither site would require that a
plant built there be designed to withstand an aircraft impact. On these
bases, the staff concludes that potential aircraft hazards is not a

consideration in the licensability of the plant for any of the alternative
sites

The staff also examined each of the proposed alternative sites with

regard to proximity of very large industrial activities representing

fixed sources of explosive or toxic materials. Examples of such activities
include major chemical factories and storage facilities, and ammunition

and explosives storage depots. With the exception of the Cherry Point
site, which has an oil refinery in close proximity, none of the alternative
sites have such facilities nearby

The staff concludes, on the basis of the reconnaissance level information
used, that none of the proposed alternative sites, with the possible
exception of the Cherry Point site, would require the expenditure of
substantial additional sums to make the plant licensable from a safety
standpoint in regard to industrial, military, and transportation facili-

ties
3.2.1.4 Comparison of Proposed Site With Alternative Sites

Once candidate sites are determined to be acceptable on the basis of evalua-
tions conducted in previous sections, a comparative review of the proposed
site to the eligible alternatives will be conducted to determine whether an
obviously superior alternative exists. This will be determined by a sequential
two-part analytical test The first part gives primary consideration to
hyarology, water quality, aquatic biological resources, terrestrial resources,
water and land use, socioeconomics, and population to determine whether any
alternative sites are environmentally preferred to the proposed site The
second part overlays consideration of project economics, technology, and
institutional factors to determine whether, if such an environmentally pre-
farred site exists, such a site is, in fact, an obviously superior site.

"(.Aony»ump’ti ive Water Use and wat m;gual i ty

Consumptive water use of the project in part depends on the degree of cooling
water reuse which, in turn, is dependent on cooling tower makeup water quality.
Since ambient water quality conditions vary between many of the sites, the
consumptive water use would vary between these sites. Engineering design
variation between the sites would also influence the consumptive water use.
More precise consumptive use data calculated by the applicant is available
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only for the Skagit and the proposed Hanford sites (Puget Sound Power and Light
Company, 1974; S/HNP ASC/ER, 1981). The Skagit site average consumptive water
use was reported to be 1.80 m3/s (63.5 cfs); maximum use was 2.21 m3/s

(78.0 cfs) 1974) (Puget Sound Power and Light Company, 1974). The projected
S/HNP site average consumptive use is 1.59 m®s (56.2 cfs); the intake structure
is designed for a maximum flcw of 2.65 m3/s (93.6 cfs) (S/HNP ASC/ER, 1981).
These figures are considered also valid for Hanford Sites 22-1, 22-2, 23, and
Eltopia since cooling tower makeup water auality for these sites is anticipated
to be comparable to the propesed S/HNP s Table 3.5 presents consumption
data for the sites.

The average and maximum values of 1.59 m3s (56.2 cfs) and 2.65 m3/s (93.6 cfs),
respectively, were used to compare the sites consumptive uses in Table 3.5.
Based on the data in Table 3.5, all of the Hanford alternative sites, the
Eltopia, Pebble Springs South, and Centerville sites are comparable to the
proposed site, with a slightly lower consumptive use effect for the Pebble
Springs South and Centerville site. The Skagit site has a higher consumptive

Table 3.5 Effect of consumptive use on river discharge

Stream Flow chs[ Stream Flow Consumed (%)
o -Day Average Average Worst-Case
20-Year Consumption/ Consumption/ Consumption/
Site Average Minimum Average Minimum Minimum
Alternative Flow Flow Flow Flow Flow
Hanford 22-1 120,000 24,000 0.05 0.23 0.37
Hanford 22-2 120,000 24,000 0.05 0.23 0.37
Hanford 23 120,000 24,000 0.05 0.23 0.37
Eltopia 24a 120,000 24,000 0.05 0.23 0.37
Pebble Springs 185,000 37,000 0.03 0.15 0.25
South

Centerville 49a 185,000 37,000 0.03 0.15 0.25
Skagit 16,200 3,170 0.35 1.77 2.95
Goshen 3,240 880 1.73 6.39 10.64
Ryderwood 6,550 2,000 0.86 2.81 4.68
Cherry Point Marine Source N/A* N/A* N/A*

*Not Applicable

Sources: Letter, June 27, 1977; Regional Sitirg Program, 1980; Puget
Sound Power and Light Company, 1974; S/HNP ASC/ER, 1981.
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use effect than the proposed site; however, the staff believes it is still
comparable with the proposed site. The Ryderwood site also has a higher
consumptive use effect than the proposed site, and, because its effect is even
greater than for the Skagit site, the staff believes that it is less desiratbie
than the proposed site. The Cherry Puint site has a significantly lower
consumptive use effect than the proposed site and is therefore preferable to
the propused site. Because the Goshen site does not meet the proposed water
consumption threshold criterion (see the previous section), the staff con-
sidered it to be less desirable than the proposed site.

The comparisons among the sites are based on an assumption of identical physio-
chemical characteristics of the discharges and reflect the State of Washington
Water Quality Classifications of the receiving stream and stream flow (Regional
Siting Program, 1980; Puget Sound Power and Light Company, 1974; S/HNP ASC/ER,
1981; letter, June 27, 1977) available for dilution. The Skagit and Goshen
sites have a more restrictive water quality classificaticn (Class AA) and
lower flows than the proposed site. Therefore, these sites are not considered
preferred alternatives. Ryderwood (Cowlitz River) has a State water quality
classification equivalent (Class A) to the proposed S/HNP site but its flow is
considerably lower; therefore, it is not preferred. The Cherry Point site
using water from the Strait of Georgia in Puget Sound, has a classification
(Class AA) exceeding that of the proposed S/HNP site and cannot therefore be
considered preferable. The remaining alternative sites (Hanford Sites bl
22-2, and 23, Eltopia, Pebble Springs South, and Centerville) have equivalent
water quality classifications (Class A) and equivalent or greater river flows.
As such, they can be considered comparable to the proposed S/HNP site.

Aquatic Resources

The proposed S/HNP site is located on the free-flowing Hanford Reach of the
Columbia River. Chinook salmon and steelhead trout are known to spawn both
upstream and downstream of the proposed site but little or no spawning is
thought to occur in the immediate vicinity or "zone of influence" of the
proposed intake and outfall structures (NUREG-75/025; Regional Siting Program,
1980). Adults of other species of anadromous salmonids, shad, resident rainbow
trout, sturgeon, and various other fishes are known to migrate through the
area as well as out-migrating juvenile salmonids (Puget Sound Power and Light
Company, 1974; (NUREG-75/025; Regional Siting Program, 1980). Although no
specific nursery areas for important resident or anadromous fishes have been
identified in the immediate vicinity of the proposed project zone of influence
(Regional Siting Program, 1980), such areas are known to exist nearby
(NUREG-75/025). These areas would probably not be significantly afferted by
the project, however.

Because the Hanford 22-1, 22-2, 23, and Eltopia sites are also on the Hanford
Reach of the Columbia and therefore share many common aquatic environmental
characteristics, they will be compared collectively with the proposed site.

Of these sites, Hanford 22-1 and 23 are closest to the proposed site, and
their environmental consequences relative to aquatic resources would be nearly
identical to those of the proposed site. The Hanford 22-2 site is slightly
upstream; the Eltopia site is slightly downstream of the proposed site. These
sites appear to be closer to known spawning areas for chinook salmon and
steelhead trout, especially the Eltopia site, and to nursery areas for resident
game fish. They present some greater risk to these aquatic resources than the
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propused site; both sites are, therefore, slightly less desirable than the
proposed site

Ihe Pebble Springs and Centerville sites are located on impounded reaches of
the Columbia River and have many common aquatic environmental characteristics.
They will therefore be compared collectively with the proposed site. Although
more information was supplied concerning the Pebble Springs site, the sites
are judged to be sutstantially similar No anadromous fish spawning habitat
is known to exist anywhere near either site. Although juvenile salmon and
steelhead migrate past both the Pebble Springs and the Centerville sites, none
of these fish emerge near the sites and the probabilities of newly emerged fry
being affected by intakes is less than at the proposed site. Unlike the
proposed site, which is on the uniquely free-flowing Hanford Reach, the Pebble
springs and Centerville sites are located on impounded reaches of the Columbia
that contain no obviously unique habitat features. On balance, the Pebble
springs and Centerville sites pose less threat to newly emergency fry, would
create less overall habitat disturbance, are further from known spawning
habitats, are less unique, and would therefore pose less adverse impact on the
Columbia River and its important biological resources than the proposed site
Because of that, they are judged to be preferable to the proposed site from an
aquatic biological resource perspective.

Sseveral comparisons can be made between the proposed site and the Skagit site.
Both sites are relatively near salmon and/or steelhead spawning grounds
(NUREG-75/025; Regional Siting Program, 1980). Since the Skagit is a smaller
river, it is possible that locating the intake and discharge structures in a

way that would not affect spawning habitat would be more difficuit. Newly
emergent fry would be present in both systems, but the smaller cross section

of the Skagit may make these fish more susceptible to adverse impacts of the
plant With respect to loss of aquatic habitat, the relative sizes of the two
rivers suggest that a proportionately greater loss could be incurred at Skagit
than at Hanford, but differenccs would probably be slight, especially considering
the Skagit rainey intake well, which would have no adverse impacts (NUREG-75/025;

Puget Sound Power and Light Company, 1974). A similar comparison holds for
construction effects

fhe potential effects of heated discharge at the Skagit site are somewhat
greater than at the Hanford cite because of the smaller stream cross section
at the Skagit site and the latest nozile design proposed for the S/HNP site.
The potential for cumulative adverse effects at Hanford due to other nearby
nuclear plants, however, suggest that the net thermal effects at the two sites
would probably be roughly comparable.

The potential for adverse effects on aquatic resources associated with the
Goshen and Ryderwood sites are also somewhat higher than for the proposed
site Potential sedimentation impacts due to intake and discharge structure
construction and effluent discharge impacts at the Ryderwood site make that
site slightly less desirable than the proposed site (NUREG-75/025) The
smaller stream cross section and significantly lower stream flows of the
Nooksack River compared to the water source of the proposed site make the
Goshen site potentially more susceptible to loss of aquatic resources and

1

therefore less desirable than the proposed site.




fhe Cherry Point site was judged by the staff to be comparable to the proposed

ite with respect to aquatic resources, assuming care was taken to mitigate
thermal and effluent discharges. The Cherry Point site lies adjacent to the
Strait of Georgia, an area of abundant commercially and recreationally important
marine life (Puget Sound Task Force, 1970), and development at this site could
idd to cumulative aquatic resource impacts of this and other industrial and
municipal facilities in the area

the staff's judgment, only Pebble Springs and Centerville are
to the proposed S/HNP site from the standpoint of aquatic resources.

Resources
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each criterion, each alternative site was compared
given a preferable, comparable, or less desirable rating.
ngs were then summed to a composite rating without employment

tor The results of this analysis are discussed ir

Goshen would require a cooling reservoir, thus requiring

han the preferred site The Cherry Pg would

ng towers; thus, this site would require the area

i

comparable with the proposed site (Skagit
1, 198l

requires the shortest
the longest [48.3 y (30 ] The remaining
wing orders Hanford 2: < Ryderwood < Skagi
J 4
an

A Hanford 22-2, Centerville < Cherry

’7, Regional Sitirg Program, 1980)

ould require 8.8 km (5.5 mi) of new highway, whereas seven
sites would require fewer kilometers of new highway construc-
rank in the following order: Hanford 22-2 - Goshen - Hanford 22-1 -
1igs South, Skagit - Centerville - Cherry Point Three of the
»1tes would require slightly more kilometers of new highway than
site They are in order or ranking Eltopia, Rvderwood, Hanford 23
Leech al., 1977; Regional Siting Program, 1980)




Cherry Point, Goshen Centerville. Two remaining alternative sites woul
require more kilometers of new railroad than the proposed site: Eltopia

Hanford 23 (NRC, Testimony of Leech et al., 1977; Regional Siting Program,
1980)

of railroad track, they are Hanford 22-2 < Hanford 23 Pebble Springs South,
d

Distance to Water Source

This criterion provides an estimated length of needed intake and discharge
;H‘r’,f.:};y(: The p(‘pf(lr‘v‘p(’ 1,‘:{,9 1s the farthest from a source of cool ing water,

Number of Streams and Rivers Crossed

Thi
i

s criterion provides only an approximation since the exact routing has not
been determined for all sites ITransmission lines for the preferred site and
the Hanford 22-1 and 22-2 sites would not cross any rivers A1l other site

transmission lines would likely cross one or more streams or rivers

Wild and Scenic Rivers
fhe Skagit River, beginning at the City of Sedro Woolley, has been designated
as a Wild and Scenic River The Hanford Reach of the Columbia River has the
potential for designation as a Wild and Scenic River Therefore, the preferred
site, three other Hanford sites, and Eltopia site would all have intake and
discharge pipelines in the Hanford Reach portion of the river In addition,
the Hanford 23 and Eltopia sites wouid require transmission lines to cross the
Hanford Reach of the Columbia The other five alternative sites are not on
rivers designated as Wild or Scenic (Regional Siting Program, 1980)

Biotic Communities

Neither the preferred nor any of the alternative sites support unusual biotic
communities and therefore are all comparable (NRC, Tectimony of Leech, et al.

1Q77 C

1977, Regional Siting Program, 1980)

’

Occurrence of Federally Listed Endangered and Threatened Species

The bald eagle (Haliaeetus lencocephalus), a Federally listed threatened

species, uses the Hanford Reach portion of the Columbia River and its shoreline
during winter Therefore, the only impact on the bald eagle for the preferred
site and the Hanford 22-1 and 22-2 sites would be during the construction of
the intake and discharge pipelines. This would also be the case for the
Hanford 23 and Eltopia sites. However, because these sites would require
transmission lines to cross the Columbia River within the Hanford Reach,
existence of the transmission lines would represent a minor, but continuous,
hazard to the bald eagles. The Skagit site is used by bald eagles for nesting

and wintering. None of the other sites host Federally listed endangered and
threatened species

Lomposite Rating
Based on the above described comparisons. onlv the Ryderwood site is eqguivalent
y y

to the preferred site The Skagit site is somewhat less desirable, whereas
the Hanford 23 and Eltopia sites are considerably less desirable than the
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preferred site. The remaining alternative sites are all better choices than
the proposed site from a terrestrial ecology viewpoint, with the Cherry Point
site being the best choice, primarily because once-through cooling requires
less land area than required for cooling towers.

Land Use

The proposed S/HNP site lies in the Hanford Reservation, an area of nearly

1560 km? (600 sq mi) that has been dedicated for use for nuclear-related
activities for nearly of 30 years (Regional Siting Program, 1980). A small
portion of the area is intensively used for nuclear activities with the remainder
left relatively undisturbed due to its restricted access. Because of this

unique existing use, the Hanford Reservation is ideally suited for additional
nuclear activities.

The alternative sites, Hanford 22-1 and 22-2, are comparable to the proposed
site due to their close proximity to each other on the reservation. The
Hanford 23 site is located on a portion of the reservation to the east of the
Columbia River that is under revocable lease to the Washington Department of
Game as a Wildlife Recreation Area and is therefore judged by the staff to be
less preferable than the proposed site.

Zoning classifications for the alternative sites range from unclassified to
heavy impact industrial. The Hanford sites and the Ryderwood site all lie in
unclassified zoning areas. The Eltopia, Pebble Springs South, Centerville,
and Goshen sites are all zoned for agricultural use (Franklin County zoning
ordinances for 1980; Portland General Electric Company, 1975; Klickitat County
Plan, 1979), whereas the Cherry Point site is zoned for heavy industrial
impact (Whatcom County zoning maps, 1981); the other Skagit site is zoned for
forestry and rural use (Skagit County zoning ordinances, 1979).

Shoreline master plan designations for the alternative sites range from no
designation for the Hanford sites (Washington State, Department of Ecology,
1978) to rural for the Ryderwood and Skagit sites (S/HNP ASC/ER, Amendment 4,
1981). The Goshen and Cherry Point sites are designated as conservancy shore-
lines (Whatcom County, 1978), whereas the shoreline designations of the Eltopia
and Centerville site would be either rural or conservancy, depending on the
exact locations of intake and discharge structures.

With respect to zoning and shoreline master program designations, the staff
believes that none of the alternative sites is preferable to the proposed site
because either zoning variances or conditional use permits would be required
for the alternative sites.

For all the remaining alternative sites, except for Cherry Point, construction
of a nuclear power plant would represent an intrusion of a major industrial
facility into areas characterized by agricultural, forest-related, and/or
recreational values.

The Cherry Point site lies in an area designated for an industrial use and is

adjacent to an existing oil refinery. Because of this, it can be considered
comparable to the proposed site on that basis.
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Socioeconomics

The proposed Hanford site is located within commuting distance of the Tri-Cities
area (Richland, Pasco, and Kennewick, Washington) that currently contains a

labor force experienced in nuclear power plant construction and ope. ation.

This fact acts to reduce labor force in-migration and overall socioeconomic
impacts. The Hanford 22-1, 22-2, and 23 sites and the Eltopia site are generally
comparable with the proposed site. However, labor force access to the Hanford

23 «ite is more difficult and several residences would likely have to be
relocated in the vicinity of the Eltopia site (Regional Siting Program, 1980).

Although no residences would have to be relocated at the Pebble Springs South
site, its distance [113 to 129 km (70 to 80 mi)] from Tri-Cities; 241 km

(150 mi) from Portland from skilled labor sources would probably require a
construction camp (Regionai Siting Program, 1980). This fact makes it less
desirable than the proposed Hanford site.

The Centerville site would also probably require a construction camp due to
excessive commuting distances from the Tri-Cities and Portland areas. Limited
housing would be available in Centerville and Goldendale; however, laborers
relocating to these communities would cause impacts on local facilities.

These facts and the necessity to relocate six to eight residences would make

this site less desirable than the proposed site (Regional Siting Program,
1980).

The Ryderwood site is not preferable to the proposed site for several reasons.
[he labor force would have to come from the Portland area, which is approxi-
mately 113 to 129 km (60 to 70 mi) from the proposed site. As a result, a
portion of the construction and operations labor forces would most likely
relocate to the area into small communities less well equipped to handle added
population influx. Ryderwood is a community of retired peopla with little
capacity to manage impacts associated with rapid and large increases in local
population (NRC, Testimony of Leech et al., 1979).

fhe Cherry Point and Goshen sites are also less desirable than the proposed
site. Although both are clese to Bellingham, Washington, which has a signifi-
cant labor pool, it is likely that a major portion of the construction and

operations work forces would have to relocate to Whatcom County communities
from outside the area.

The Skagit site is less desirable socioeconomically than the proposed site.
Labor force availability would be greater at the proposed site due to present
construction of the Washington Public Power Supply System nuclear plants on
the Hanford Reservation. In addition, although severe ad:erse community
impacts might not occur at the Skagit site, the agricultural, scenic, and
recreational aspects of the Skagit area make it more susceptible to impacts.

Aesthetics

The proposed Hanford site is located within several kilometers of several
existing power plants and other structures including high-voltage transmission
lines. The site is not visible from any public highways. However, it would
be visible from the Columbia River, which has been proposed for study as a

Wild and Scenic River, and from a Washington Department of Game Wildlife
Refuge on the eastern side of the river.
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The Hanford 22-2 and 23 sites are aesthetically similar but less desirable

than the proposed site. The Hanford 22-2 site is visible from State Highways

24 and 240 and the Columbia River (Regional Siting Program, 1980). Transmission
lines would also be visible. The Hanford 23 site, located on a Washington

State Department of Game wildlife-recreation area, would be visible from
adjacent agricultural areas and the Columbia River. Transmission lines would
be visible from significant distances. For both sites, 29 km (18 mi) of
transmission corridor could be developed along an existing corridor (Regional
Siting Program, 1980).

The Hanford 22-1 site is comparable to the proposed site, and cannot be seen
from public highways. The Eltopia site would be visible from surrounding
agricultural areas and possibly from State Highway 395, a scenic highway
located 12.9 km (8 mi) from the site. This site's transmission corridor would
be visible, passing over relatively flat terrain and crossing the Columbia
River. Existing transmission corridors on the Hanford Reservation could be
utilized for part of the total length (Regional Siting Program, 1980).

The Pebble Springs South site is located 6.4 and 11.3 km (4 and 7 mi) south of
Interstate 80 and State Highway 14, respectively. Although State Highway 14
is designated a scenic highway by the State of Washington, visual impacts to
either highway could be minimal because they are several hundred meters lower
than the plant site (Regional Siting Program, 1980). Approximately 48 of

51 km (30 of 32 mi) of transmission lines could be located along existing
lines. Although the community of Arlington, Oregon, is located 6.4 km (4 mi)
from the site, only a portion of the transmission lines would be visible
(Regional Siting Program, 1980).

The Centerville site and associated transmission lines would be visible from
U.S. Highway 97 and adjacent agricultural areas. Although U.S. Highway 97 has
an excellent view of Mt. Adams, the site will not intrude on this view. Low
hills would reduce the visual impacts of the transmission lines (Regional
Siting Program, 1980).

Of the remaining alternative sites (Ryderwood, Goshen and Skagit), Ryderwood

is judged to be comparable with the proposed site. Although a nuclear plant
facility would dominate the valley in the vicinity of Ryderwood, hills would
obstruct its visual impact from outside the valley and transmission lines

would be only 4.8 km (3 mi) in length (Puget Sound Power and Light Company,
1974). In contrast, the Skagit site would visually impact adjacent agricultural
land and scenic qualities of the river. Such a facility at the Skagit site
would also be less consistent with the visual nature of the Skagit area than

at the proposed site, where nuclear facilities and transmission facilities
already exist (NRC, Testimony of Leech et al., 1979). A plant at the Goshen
site would visually impact the adjacent agricultural areas. Located on
relatively flat terrain, transmission lines would also visually adversely impact
adjacent areas (Puget Sound Fower and Light Company, 1974).

Archaeology and Historic Preservation

The proposed site and the 10 alternative sites are not equal in the level of
information available on cultural resources. Although archaeological recon-
naissance has been conducted at certain areas associated with some candidate
sites, the majority of the sites have not been professionally surveyed.
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Professional surveys are not customarily included in the reconnaissance level
information, and are not required to be performed on candidate sites.

The review is necessarily complicated by imprecise locations of intake and
discharge lines and transmission corridors. The following assessments were
made by consulting the National Register of Historic Places.

There are no cultural resources listed in the National Register of Historic
Places at any candidate site. Such a determination for associated areas
cannot be made because specific alternate routes have not been identified.
However, from that standpoint, all alternative sites, with the exceptior of
Skagit, are equal. Based on availabie information, none cf the alternative
sites reviewed is judged by the staff to be preferable on the basis of
potential impact to cultural resources.

The following material gives site-specific considerations:

Centerville

The site area is considered to have medium potential for containing archaeo-
logical and historic resources. The intake and discharge lines have high

potential along the portion near the Columbia River. No professional survey
was performed.

Cherry Point

One archaeological site, 45WH52 (see records in Washington State Office of
Historic Preservation, 1982), and two recorded sites exist in the immediate
area. Topographically, this alternate site is likely to contain 4,000~ to
7,00C-year-old material. The already high potential of this area might pe
increased, dependent on the location of the discharge and intake lines. The
eligibility of the recorded sites to be listed in the National Register of
Historic Places has not been evaluated.

Goshen

The site contains high potential along terraces on the northern and southern
portion of the indicated plant area for 4,000~ to 7,000-year-old cultural
material. The intake and discharge lines would traverse the Nooksack River
floodplain, which also has a high potential for cultural resources. No pro-
fessional survey was performed.

Hanford 22-1, 22-2, 23, Proposed S/HNP, and Eltopia

Some of the associated areas may have been previously surveyed (Rice and

Chavez, 1980). These candidate sites are being considered together. The

Eltopia plant site has a low potential for significant cultural resources; the
others have high potential. The more critical factor in assigning a high
potential to each of these sites is the high density of known and potential
cultural resources along the Columbia River (Rice and Chavez, 1980; Washington
State Office of Historic Preservation, Olympia, WA). One archaeological site
(45BN266) has been identified within the proposed site. The staff has determined
the site to not be significant.
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Pebble Springs South

A nearby spring, coulec-like character of the plant site, intake and discharge
line locations at the Columbia River and crossing the John Day River with a
transmis.ion line, al)l combine to designate this site as containing high
potertial No professional surveys were performed.

Ryderwood

Surveys of similar valleys nearby (Washington State, Office of Historic
Preservation, 1982) indicate that this plant area has a high potential for

containing archaeological and historical resources. No professional survey
was performed

Skagit

Existing mitigation plan for this site indicates that, although no cultural
resources were identified, sufficient potential remained to require monitoring
by a professional archaeologist of the clearing and grubbing operations
(Washington State, Office of Historic Preservation, 1982). The intake and
discharge lines extend along the Skagit River floodplain for a considerable
distance, crossing numerous old meanders The associated areas alone would

identify this candidate site as containing high potential for archaeological
and historic resources

Population Dersity
Population densities for the Cherry Point, Skagit, and Goshen sites shown in
Table 3.4 are slightly higher than those for the proposed S/HNP site and are

therefore are less desirable. A1l other sites are judged by the staff to be
cecmparable to the proposed site

Licensability from the Safety Standpoint

lhe staff's geologic evaluation of the ten alternative sites was based primarily
two parameter: (1) proximity to capable faults (assumed or previously determined)
or faults of unknown (unresolved) capability, and (2) an estimate of the

degree of difficulty of dating the identified faults To some degree, the
potential for volcanic ash fall was als. considered. With respect to the

first parameter, the three preferred alternative sites are 13 km (8 mi)
(Eltopia), 58 km (36 mi) (Centerville), and 74 km (46 mi) (Pebble Springs

South) from the neaiest faults of either assumed capability or undetermined
capability (Slemmons et al., 1980; NUREG-0013; PSP&L S/HNP PSAR, Am. 23,

19€1: WPPSS WNP-2_ Am. 18, 1981). The S/HNP site, on the other hand, 1s

within approximately 8 km (5 mi) of a fault of unknown (undetermined) capability
and within approximately 16 km (10 mi) of a fault (WPPSS WNP-2, Am. 18, 1981)
assumed by NRC to be capable

The staff considers the Eltopia site, because of apparently unfaulted Quaternary
and older deposits (Slemmons, et al., 1980; WPPSS WNP-2, Am. 18, 1981), and

the Pebble Springs South and Centerville sites, because of dated noncapable
faulting (NUREG-0013; Pebble Snrings PSAR, 19), to be preferable to the

S/HNP site Investigators at the S/HNP site are currently determining the age
relationships of geologic formations overlying a buried fault within 8.8 km

(5.5 mi) of the site vicinity (PSP&. S/HNP PSAR, Am. 23, 1981)
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Because of its remoteness from volcanic sources (Crandel )
s$1te considered preferable to both Centerville and Pebble
comparable with Eltopia in terms of ash fall (WPPSS WNP-

For the following geologic considerations, the remaining alternati
considered less preferable than the HNP site: (1) proximity to f

undertermined capability; (2) absence of geologic formations amenable
dating, and (3) complexity of the nearsite tectonic environment

The staff's evaluation and compar) n of alternative
of se¢ '-,mn‘v,(“ was based on the fo wing

The location of the site with respect ti 0 inferred apab ¢
from which “(l'th(“nlk‘“v f?l-iry be (]Q‘T‘Q"“it("d

The proximity to other sources of seismi¢ aCtivity

fhe alternative sites located closer to the Pacific Coast (Cherry Point
Goshen, and S5kagit) are less desirable because of their proximity to a
relatively higher seismicity and the discovery of possibly capable fa

underlying the Strait of Georgia, which may be the source of seismic a

Hanford 22-1 1s located on the Southeast Anticline Fault, which may be
be seismogenic, pending the results of further investigation: Hanf(

)

and 23 1ie within 6.4 km (4 mi) of the Gable Mountain structure. whict

issumed to be seismogenic The proposed site is 12.1 km (7.5 mi) fron

J
Mountain Eltopia is comparable to S/HNP because it lies about 12.8 km

from the Southeast Anticline Fault, which may be assumed to be the Y

30U
e1smic activity pending further investigations Ryderwood is located

i
irea that may be a seismogenic zone, which would require detailed inves

Based on present information, the staff concludes that Pebble pring

and Centerville are preferable to S/HNP because they are located at greater
distances [74 and 58 km (46 and 36 mi), respectively] from a possible seismogenic

)
source than the proposed site, which is 16 km (10 mi

seismogeni source

iway from another possible

Based on considerations of pumping costs, ""‘t"u”‘pn of flood effects. and

water availability, the staff finds Cherry Point, Hanford 22-1. and Hanfor

S SAL8 A

]
'

‘!v efer ]tr}.) Tw.l thf» ilr(\‘\(,;'\,(ld ‘,YY,w Tht» ypm,!v”:“!_; {‘té"'k]'p- ‘,“’7‘.,\ are
considered by the staff to be less desirable from the standpoint of hydrolo

The eastern sites (S/HNP, Hanford 22-1, 22-2, and 23) already have detail
meteorological information available as do the Skagit and Pebble Springs

South locations The remaining sites would require a monitoring program to
assess dispersion conditions peculiar to the site vicinity Such a monitorina
program would add a very small incremental cost In summary, all alternative
sites may be comparable, depending on the incremental cost of assuring the
plant capability, to withstand the design-basis tornado for Region II at
eastern locations (Cherry Point, Goshen, Skagit, and Ryderwood) and whether
this incremental cost exceeds about 5 percent of the total project capital
cost




From the standpoint of industrial, military, and transportation facilities,
the staff finds the Cherry Point site less desirable than the other sites
because of its potential for incurring additional costs due to its proximity

to on cil refinery and a major waterway.
judged to be comparable with the S/HNP site.

Table 3.6 shows intermediate evalvation of alternative sites regarding the

All other alternative sites are

five components relating to safety evaluation.

Table 3.6 Comparison of licensability of alte:native sites
from the safety standpoint

Considerations
Site 1 2 3 4 5 Composite Rating
Skagit - - - - 0 -
Goshen - - - X8 0 -
Ryderwood - - - X8 0 -
Cherry Point - - + X8 - -
Hanford 22-1 - - + 0 0 0
Hanford 22-2 - - + 0 0 0
Hanford 23 - - - 0 0 -
Eltopia + 0 - 0 0 0
Pebble Springs So. + + - 0 0 0
Centerville + + - X0 0 0

Information not available
Meteorology measurements needed to assess comparability

Legend:
1 - Geology
2 - Seismology
3 - Hydrology
4 - Meteorology
& o
+ = Preferable
0 = Comparable
- = Less desirable
X =
X0 =
X8 = Greater tornado effect
0 =
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3.2.2 Staff Conclusions

3.2.2.1 Adequacy of Reconnaissance Level Information

It is the opinion of the staff that the information provided by PSP&L, and
supnlemented with additional data obtained by ‘% staff, was generally adequate
to reach the conclusions regarding potential sites contained in the applicant's
site-selection process and in this report. More information would have been
desirable on hydrology for Hanford 23, Eltopia, and Centerville; on terrestrial
ecology for the Goshen and Cherry Point sites; and on aquatic ecology for the
Goshen, Cherry Point, and Ryderwood sites. However, considering the hydro-
logical, terrestrial, and aquatic characteristics of the S/HNP site, it was

the opinion of the staff, based on its general knowledge of the ROI, that none
of the previously mentioned alternative sites is likely to be environmentally
preferable to the proposed site and that these minor informational deficiencies
are not critical to the staff's conclusions.

3.2.2.2 Size of Region of Interest

The ROI utilized in the applicant's site selection process/studies was of
sufficient size to reasonably ensure that a diversity of water and land

resources were considered in selecting a slate of candidate sites and the
proposed site.

Water sources and their associated physiographic characteristics included
Puget Sound (a marine source), the upper- and mid-Columbia River (a freshwater
source characterized by free-flowing and impounded stretches), the Nooksack
and Skagit Rivers (originating in the North Cascades and having "extraordinary"
water quality), and the Cowlitz River (a river having a relatively regulated
flow and originating in the Southern Cascades).

Land resources encompassed by the proposed and alternative sites included a
coastal area (Cherry Point), hilly/partially forested areas (Geshen, Skagit,
Ryderwood), largely flat agricultural areas (Centerville, Eltopia), semi-arid,
flat, seasonal pastureland (Pebble Springs South), and arid desert areas
(proposed site and Hanford 22-1, 22-2, and 23). Five of the fifteen physio-
graphic units contained in the ROI when the site searches were conducted are
represented in the final slate of candidate sites. Based on its analysis of
information on aquatic and terrestrial resources, the staff believes that
expansion of the ROI beyond the one considered by the applicant would not
yield significant additional new alternatives for limiting environmental
impacts and, therefore, it need not be enlarged.

3.2.2.3 Adequacy of Slate of Candidate Sites

Most of the alternative sites in the final slate of candidate sites met most
of the environmental threshold criteria contained in the proposed rule,
especially when mitigation measures could be considered. For example, mitiga-
tion of effluent discharges could reasonably be anticipated to lessen water
quality impacts and measures to safeguard intake and discharge system impacts
could also be assumed to lessen impacts on aquatic resources. As a result of
the analyses conducted in this report, it is the opinion of the staff that,
with the exception of Goshen (water consumption) and Hanford 23 (land use),
all of the remaining sites meet the candidate site criteria contained in
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Section VI.2.6 of the proposed rule (see Appendix H of this EIS for proposed
Appendix A), and, therefore, are among the best that could be easonably be
found.* It should also be noted that, although Pebble Springs South meets all
of the proposed environmental threshold criteria, it can be effectively
eliminated by institutional constraints

3.2.2.4 Comparison of Proposed Site With Alterrative Sites

The results of the first part of the sequential two-part analytical test
performed by the staff to determine existence of an obviously superior alter-
native site are presented in Table 3.7 The table presents the results of the
staff environmental comparisons of the alternative sites to the proposed site
It is the opinion of the staff that none of the alternative sites are environ-
mentally preferable to the proposed site.

Only upon identification of an alternative site that is environmentally pre-
ferable to the proposed site would the second part of the two-part test be
conducted to determine whether such a site is, in fact, obviously superior
when economics of the project, technological and institutional factors are
considered. Since no alterpative site was found to be environmentally pre-
ferable, the staff concludes that no alternative site are obviously superior
the proposed S/HNP site.

3.3 ALTERNATIVE PLANT AND TRANSMISSION SYSTEMS

3.3.1 Heat Dissipation Systems

Analysis of alternative heat dissipation systems includes the following

Round mechanical-draft evaporative cooling (proposed system)

Rectangular mechanical-draft evaporative cooling (primary
alternative)

Once-through cooling

Natural-draft evaporative cooling
Mechanical-draft dry (extended surface) cooling
Mechanical-draft wet/dry evaporative cooling
Evaporative cooling pond

Spray cooling ponds

The criteria used by PSP&L for selecting a cooling system are that the systems
(1) are feasible for construction and operation at the proposed site; (2) are

*On February 16, 1982, the applicant notified NRC that, in the next amendment
to the ER, PSP&L intended to drop Goshen and Hanford 23 sites from the slate
of candidate sites
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Table 3.7 Comparison of environmental attributes of alternative sites with
those of the proposed site

Considerations
Site 1 2 3 4 5 6 7 8 9 Composite Rating
Skagit - 0 - - - - 0 - - -
Goshen - - + - B - 0 - - -
Ryderwood 0 - 0 - - 0 0 0 - -
Cherry Point - 0 + 0 - 0 0 - - 0
Hanford 22-1 0 0 + 0 0 0 0 0 0 0
Hanford 22-2 0 0 + 0 0 - 0 0 0 0
Hanford 23 0 0 - - 0 - 0 0 - 0
Eltopia 0 0 - - 0 0 0 0 0 0
Pebble Springs 0 + + - - 0 0 0 0 0
South

Centerville n + + - - - 0 0 0 0
Legend:

1 - Water resources (consumption & quality)

2 - Aquatic resources

3 - Terrestrial resources

4 - Land use

5 - Socioeconomics

6 - Aesthetics

7 - Archaeology and historic preservation

8 - Population

9 - Cost of safety considerations

+ Preferable

0 = Comparable

Less desirable

not prohibited by local, State and Federal regulations; (3) are consistent

with the Federal Water Pollution Control Act (FWPCA), as amended; and (4) can
be judged as practical from a technical standpoint with respect to the proposed
dates o1 S/HNP construction and operation.
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S/HNP

Rggﬂg_Mechanical-Draft Evaporative Cooling--The applicant propcses to use

round mechanical-draft cooling towers for the project Fans are the
primary cause of movement of air through mechanical-craft cooling towers.
Optimal use of such towers requires 11 fans per tower, three towers per
unit Tower heights about 18.2 m (60 ft), which is much lower than that
required for natural-draft cooling, and the diameter is 76.2 m (250 ft)
wWater will be recycled tein times prior to blowdown Because of the
mechanical assistance in air movement, the size of mechanical-draft
towers is less than natural- draft The proposed system is designed to
cool 29.5 m®/s (468,000 gpm) of cooling water per unit, rejecting

9.0 x 10¥ Btu/hr to the environment

Rectangular Mechanical-Draft Evaporative Cooling--Operating on the same

principa! as round mechanical-draft cocling towers, rectangular mechanical-~
draft cooling towers are the primary alternative The project would
require five towers per unit and nine cells per tower Each tower 1s
designed to be approximately 15 m (50 ft) high, 18 m (60 ft) wide, and

148 m (486 ft) long Because a one-tower-length separation is required,
the five rectangular mechanical-draft towers require an area of approxi-
nately 8.9 ha (22 acres), nearly four times the area required for three
round mechanical-draft towers. Performance characteristics of the
rectangular towers can be considered equivalent to the round towers. The
costs of three round mechanical- draft towers or five rectangular mechanical-
draft towers are similar. However, increased land area costs and increased
piping and excavation would increase costs by $2 million per unit (S/HNP
ASC/ER, 1981)

Once-Through Cooling--Once-through cooling is a direct intake process in
which large volumes of water are withdrawn (from the Columbia River),

passed directly through the condenser with a temperature increase of 11

to 17°C (20 to 30°F), and returned to the river The major difference in
this system is that heat is rejected to the water and to the Columbia
River by direct heat transfer rather than being rejected to the atmosphere

by vaporization Thermal load to the receiving water source is therefore
much greater.

Thermal effects of discharge include avoidance and temporary behavior
imbalance that can increase predation rates Intake effects include
impingement and entrainment Because of the lengthy exemption procedures
required to install a once-through system and because of Washington State
Water Quality Standards prohibiting such thermal increases (WAC 173-201,
“"Water Quality Planning"), the applicant did not consider it a feasible
design alternative The staff concurs with this consideraticn.

Lq£2r§1'QKq{trgiﬁgpy@ﬁjig_Eggliqg--Natura\-draft evaporative cooling
towers currently in operation range up to about 152 m (500 ft) in height,
with a base diameter of about 137 m (450 ft). A tower of this size at
the project site would fail to operate adequately during periods when the
temperature was very high and the relative humidity was very low. This
problem arises from the generally arid conditions in the area where the
project is to be located The low relative humidity means that the
ambient air has low density and thus produces a low driving force fhis
condition leads to low air flow and a corresponding increase in outlet
water temperature, which can significantly affect plant performance
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(5)

(6)

The staff concurs that natural-draft evaporative cooling could not operate
well at the S/HNP site with its high summer temperatures and low relative
humidity.

Mechanical-Draft Dry Cooling--A totally closed-cycle system, using dry
cooling towers, transfers heat primarily by convection and radiation. No
water is lost by evaporation and drift. Dry cooling towers would not
discharge chemicals or waste heat into the Columbia River. However, a
dry cooling tower has significantly lower thermal efficiency than a
mechanical-draft wet cooling tower of comparable design, because the
cooling process is dependent on the dry bulb air temperature instead of
the lTower wet bulb air temperature. The lowest temperature achievable is
the dry bulb temperature of the air.

The advantage of dry cooling includes the elimination of draft, fogging
and icing, and blowdown discharge.

The use of dry cooling has historically been restricted to relatively
small generating plants, and costs much more than a wet cooling tower of
similar heat dissipation capability. In addition, necessary high back-
pressure turbines are not readily available. But even if these turbines
were available, dry cooling tower systems typically incur a 10 to 12 percent
loss in plant efficiency during the hottest summer days, with a 6 to

8 percent energy loss. Other studies of dry cooling towers for applica-
tion at nuclear plants have concluded that dry cooling towers are not
feasible (NUREG-75/012; USAEC, FEIS Hanford #2, 1972; WPPSS NP #2, ER,
Amendments 1 and 5; WPPSS NP #1 and #4, Amendments 1 and 4). After
considering the environmental advantages of dry cooling with their
disadvantages in energy loss and associated costs, the staff concludes
that dry cooling towers are not a preferred alternative for the proposed
mechanical-draft towers.

Mechanical-Draft Wet-Dry Cooling--Wet-dry towers use dry surface heat
exchangers in combination with we: evaporative cooling tower sections.
During the summer when cold water is most vital to electrical output, the
dry section is bypassed to produce the coldest water possible. This is
also the period when evaporative water loss is greatest; thus, there is
no economic saving in the purchase of equipment required to supply makeup
water. Correspondingly, this is also a period of low river flow; thus,
such a system effects no change in the design of the project's discharge
system. Any savings in water would occur in the winter, not summer.

Wet-dry towers are not considered to be a primary alternative for condenser
cooling. Costing much more than conventional me.hanical-draft towers,
wet-dry towers occupy approximately twice the land area. If sized to be
effective for water conservation, they have a substantial effect on net

output through increased auxiliary power consumption (NUREG-75/012;
NUREG-0405; NUREG-0522).

The staff has concluded that wet-dry towers are not preferable to the
proposed system.
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(7) Cooling Pond--A pond could dissipate condenser cooling water heat to the
atmosphere by evaporation and conduction. It would require about 707 ha
(1,750 acres) of surface area. A major drawback is the possibility of
rising groundwater levels. A mathematical model developed of the ground-
water beneath the Hanford Reservation indicates that a significant increase
in the height of the water table could result from continuous percolation
of only a few thousand liters per minute of water from an unlined pond
into the ground. Substantial time and effort would be required to assure
there are .no undesirable effects from a rise in the water tab e under the
Hanford Reservation (NUREG-75/012; USAEC, FEIS Hanford #2, 1972; WPPSS NP
#2, ER, Amendments 1 through 4; WPPSS NP #1 and #4, ER, Amendments 1
through 3). This is especially sensitive due to the potential for radio-
active contamination. The terms of the sales agreement for the site
between the DOE and PSP&L prevent the use of groundwater as the source of
cooling watey.

Because the integrity of a lining that would seal the pond and prevent
seepage cannot be assured, the use of a cooling pond for the project was
rejected. The staff concludes that cocling pend alternative is not
preferred to the proposed system.

(8) Spray Pond--The use of a spray pond was rejected for the same reason that
use ot a cooling pond was rejected, i.e., the potential problems created
by a raised water table in the environs of the canal due to seepage
(NUREG-75/012; USAEC, FEIS Hanford 2, 1972). The staff concurs with this
decision.

Conclusion

Considering both the environmental impacts and economic costs of various
cooling methods, the staff concluded that the round mechanical-draft cooling
towers would provide an acceptable method of heat dissipation.

3.3.2 Other Water Systems

3.3.2.1 Intake Systems

The applicant evaluated in-river (proposed), conventional, infiltration, and
offstream canal inlets. Construction impacts from each structure would be
similar and would include some bottom cdisruption and turbidity. Construction
impacts for the offstream canal would perhaps be less. However, there would
be more operational impacts for this structure. Siltation would occur in the
canal. The canal intake would be in a more productive habitat (submerged
shoreline) than the midriver intake.

Operational impacts from the other two systems include turbidity from occasional
backwashing of the infiltration system and egg and larval entrainment of the
in-river intake pipes. The staff feels that infiltration bed system is environ-
mentally superior to the proposed because it avoids all entrainment; however,
the limited ‘mpact of the proposed system results in an insignificant difference.
Based on the environmental report for WNP-1 through -4, the infiltration bed
would cost approximately $350,000 more than the in-river system, which includes
nearly $100,000 in power consumption penalty.
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Alternative Sources of Water

In addition to the above, the staff investigated the possibilities of a well
system at the Hanford Reservation using groundwater as a makeup water source.

The glaciofluvial aquifer and the aquifers in interbedded basalt have the
potential to supply water to the S/HNP site. A groundwater supply system must
be capable of deiivering 149,372 1pm (39,460 gpm) to meet water use demands
for both Units 1 and 2 of the facility.

A well in the glaciofluvial aquifer has the potential ability to deliver 1,893
to 3,785 1pm (500 to 1,000 gpm) for limited periods of time. Four collective
wells consisting of ten 3,785 1pm (1,000 gpm) wells, each producing 37,854 1pm
(10,000 gpm), would be required to meet plant-supply requirements. A ground-

water supply system of this design would have a major impact on the groundwater
régime at the Hanford Reservation.

The initial impact would be the creation of a major pressure sink in the
glaciofluvial aquifer. A preliminary estimate indicat2s that, in time, the
drainage sink a.. d expand to encompass a great part of the Pasco Basin. This
would cause a general depletion of the aquifer, eventually resulting in loss

of well deiiverability despite some water leakage from the confined aquifer
layer.

The aquifers in interbedded basalt are composed of permeable basaltic sands
deposited between basal flows. These aquifers are currently being used for
construction operations at the WNP-1, -2, and -4 facilities. A single well is
presently producing an average of 549 1pm (145 gpm). Reservoir tests show that
these units would not have the ability to supply the 149,372 1pm (39,460 gpm)
required for the S/HNP units. Impact from such withdrawal would eventually
result in flow of waste fluids from the 200 East and 200 West areas into the
wells, a condition that is environmentally unacceptable.

It is concluded that both the glaciofluvial aquifer and the aquifers in inter-
bedded basalt could provide a portion of the necessary domestic water supply
to the S/HNP but that, because of potential impacts to other wells, the threat
of movement of contaminated aquifers and the limitations of the resource,
neither type should be considered as a source of water.

Additionally, as mentioned in the previous section, the terms of the sales

agreement for the site between DOE and PSP&L prevent the use of groundwater as
the source of cooling water.

Prior Water Rights

An alternative administrative source for obtaining the water supply would be
to contract for storage water from the U.S. Bureau of Reclamation's Franklin D.
Roosevelt Lake in Northeastern Washington. The required 283 m®/s (100 cfs)
flow would be delivered continuously by the Columbia River to the proposed
intake site. The State of Washington authorizes all rights, permits, and
withdrawals from the Coiumbia River above the confluence of the Snake River.

A1l new water rights are subject to the instream flow requirements of the
State of Washington.
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PSP&L is considering the possibility of entering into a water service contract
with the U.S. Bureau of Reclamation under which PSP&L would acquire the water
to be withdrawn from the Columbia River pursuant to the above-requested water
withdrawal authorization from the State of Washington. If such a contract
with the Bureau were entered into, it would not change the guantity of water
to be withdrawn from the Columbia River for S/HNP or the design or location of
the water intake system. Neither would it eliminate the need for the above-
requested water withdrawal authorization from the State, which would still be
required. The purpose of such a contract with the Bureau would be to further
support the State authorization, and to receive an earlier priority date on
the water supply.

The description included here is based on the material provided by the U.S.
Bureau of Reclamation as part of their effort as a cooperating agency.

The U.S. Bureau of Reclamation holds the rights, permits, and withdrawals

issued by the State of Washington totaling 708 m3/s (25,000 cfs) for irrigation
(Columbia Basin Project) and 8,778 m3/s (310,000 cfs) for power generation.

The amount of waer to be used for irrigation includes 327 m3®/s (11,550 cfs),
which is allocated for future development of 173,316 ha (429,000 acres) of the
Columbia Basin Project land. The water use for power generation operates the
three power pla ts of Grand Coulee Dam and two existing pump turbine generating
units. Four adcitional pump turbine generating units are currently being
installed. Rights for an additional 1.47 m3/s (52 cfs) for thermal power genera-
tion are pending.

Since the construction of the third power plant at Grand Coulee Dam and the
increased requests for water from Franklin D. Roosevelt Lake, the Bureau has
required all municipal and industrial users of reservoir water to enter into
water service contracts with the agency. These contracts allow the agency to
receive compensation for use of the reservoir water.

One hundred eighteen applications, permits, and withdrawals from FDR Lake were
on file with the Washington State Department of Ecoiogy as of June 1980. Only
two of the users were registered as having or seeking rights to divert more
than 283 liters per second (10 cfs).

The remainder of the registered water rights for the FDR Lake are for small-
volume uses [less than 283 1ps (10 cfs)]. These registered rights total 3.26 m3/s
(113.636 cfs), and pending applications account for an additional 284 lps

(10.04 cfs). This water is used for irrigation, livestock watering, frost and
fire control, and domestic, municipal, and industrial applications.

Large and small users of FDR Lake water collectively have appropriations cf
9492.3 m3/s (335,215.63 cfs), and there are applications pending on an additional
1.75 m%/s (62.04 cfs). Other possible claims to water rights could be made by
the Colville and Spokane Indian Tribes. In addition, the Mt. Tolman Molybdenum
mining operation on the Colville Reservation and The Washington Water Power
Company's Creston Steam Electric Generating Station are projected major users

of FOR Lake waters.

S/HNP DES 3-50



require
'lfw

"’ not be

tems for HNF Nname

1 seepage ) ( [here

power nsumpt n between

eepage d would exceed t




ywstems

the treatment of sanitary wastes include activated
treatment., biological filtration, oxidation pond, and open

stem is a biological treatment process that
waste reduction Package-type units have been
ied by either mechanical or diffused-air systems,
relation to some treatment methods. The
xygen demand (BODs) removals ranging from

ite to either the WPPSS Waste Treatment Plant
ipal Waste Treatment Plant would require
(5 mi) of sewers This would require acquisi-

tems (trickling filter or rotating disc) use a fixed
te treatments The trickling filter consists of

bed of media, attached to the filter media, to degrade
wastewater The process has limited flexibility,

ften required following upsets, and odor problems can

from 80 to 90 percent.

system consisting of plastic
nd placed in a tank. A biological film
lowly rotated as wastewater flows through
reliable with BODg removal efficiencies

ical treatment system, are classified
depending on the nature of the biological
commonly used type of facultative ponds
an aerobic surface layer, and an inter-
may experience reduced treatment efficiency
ir when the system is overloaded BODg
'S to 95 percent

treatment (Imhoif tank) for solids
by the open sand filter in which

ological oxidation Generally, this
id maintenance. However, odor and

nd disadvantages in construction and operation
flexibility, and treatment efficiency The
ludge system, rotating biological contactor,
alternatives, but agrees that the applicant
cting the package-type activated sludge




3.3.2.5 Biocide Treatment System

Circulating water treatment is generally necessary to control condenser tube
fouling from algal or bacterial growth. The four following systems were con-
sidered:

(1) Sodium hypochlorite
(2) Chlorination

(3) Ozonation

(4) Organic biocide

From an environmental standpoint, sodium hypochlorite and chlurination are
similar in the way both yield a chlorine residual when used. Chlorine was

eliminated by the applicant because of 1ts hazardous handling and storage
characteristics.

Ozone is also an effective biocide and has less impact than chlorine because

it is short-lived and generally has no residual. Because of this, the applicant
has stated that it is difficult to maintain an ozone residual throughout the
cooling towers. Furthermore, generating costs are high

Other biocides (acrolein, chlorinated biphenols, and bischiocyanates) were
reviewed. The applicant has indicated problems with these in that they cannot
be automatically monitored, or are more expensive. Acrolein is listed as a
priority pollutant. Total annual cost of the organic biocide option was
estimated at $9.1 million more than sodium hypochlorite and mechanical cleaning.
Ozone costs exceed the proposed system by $8 million

The staff feels that sodium hypochlorite is a suitable option but that dechlori-
nation be considered to avoid the chronic and acute effects of such discharge.
The staff recommends that the monitoring program include fish effect observa-
tions and, if necessary, discharge concentrations of chlorine residual be
reduced, through dechlorinating, to 0.1 mg/1.

3.3.3 Transmission System

3.3.3.1 Alternative Routes

The discussion of aiternative transmission routes was prepared by Bonneville
Power Administration (BPA), a cooperating agency, as part of the contribution
to this Environmental Impact Statement. This discussion is contained in
Appendix J to this EIS.

3.3.3.2 Alternative Design, Construction, and Maintenance

The alternative designs and construction are discussed in Appendix J.
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4. PROJECT DESCRIPTION AND AFFECTED ENVIRONMENT
4.1 PLANT DESCRIPTION

&8.1.1 Extefnal Appearance and Plant Layout

Figure 4.1 shows a plan of the plant site, indicating relative placement of the
various facilities and buildings of the Skagit/Hanford Nuclear Project. Figure
4.2 shows an artist's sketch of the proposed project.

The project will consist of two, similarly placed, 1275 MWe nuclear generating
units with associated facilities. The plant structures will be of functional
design with an effort to achieve aesthetically pleasing appearance.

The 46.2-m (140-ft) diameter and 72.7-m (220-ft) high reactor building will be
made of reinforced concrete. The adjacent, 30.4-m (92-ft) high fuel building
and the 28.1-m (85-ft) high auxiliary building will have an exterior of metal
siding with color and texture compatible with the surroundings. The 13.3-m
(40-ft) high diesel generator building and the 31.7-m (96-ft) high control
building, located north of the auxiliary building, will have similar exterior
finishes.

On the east side of the auxiliary building, the 46.6-m (141-ft) high turbine
building will be faced w'*h precast concrete panels and metal siding. Two
mechanical-draft cooling towers on a common basin, serving as an ultimate heat
sink, will be located about 115.8 m (350 ft) south of each reactor building.
The radwaste building, common to both units, will be built about 115.8 m

(350 ft) south of the Unit 1 turbine building.

The three mechanical-draft cooling towers, each 83.6 m (253 ft) in diameter and
19.8 m (60 ft) high, will be located about 330 m (1,000 ft) south of each
turbine building.

4.1.2 Reactor and Steam-Electric System

The S/HNP is a two-unit electric generating plant. The S/HNP will utilize two
light-water-moderated boiling-water reactors (BWRs) supplied by the General
Electric Company and two turbine generators supplied by the Westinghouse
Electric Corporation. Each of the two S/HNP units is designed for an operating
life of 40 years.

In the BWR, water circulates through the reactor core, absorbing heat at a rate
equivalent to the nuclear steam supply system (NSSS) power level. The heated
water boils, and the resulting steam, which accumulates at the top of the
reactor vessel, is piped to the turbine. In going through the turbine, the
steam expands, loses energy, and cools. The steam is then condensed in the
main condenser into liquid (condensate) and is treated in the condensate
demineralizers to remove any impurities it may have picked up in the pipes.
turbine or condenser. The treated liquid, called feedwater, is then heated and
pumped back for use in the reactor, once again becoming reac‘or coolant.
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e Bechtel Power Corporation ‘s the architect/engineer for the design
curement, and construction management of the S/HNP
f a BWR/6 reactor system, auxiliary systems (including
the abi1lity to safely shut down the reactor under adverse
ind appropriate strumentation The reactor system has a
power level o 00 MWt, with a core rated power level of

h nuclear reactor 5 uranium enriched i1 35 Uranium
compacted and sintered into cylindrical pellets, is enclosed
>, which are evacuated, backfilled with helium, and sealed with
A fuel bundle is composed of 63 fuel rods and one water-
an 8 by 8 array The fuel bundie is contained within a
fuel | 11CT qn‘ﬁv% reactor coolant flow The fuel channel and the fuel
undle » collectively referred to as a fuel assembly. A total of 848 fuel
emblies wi comprise the core [he initial core will ~zontain fuel bundles

ccmmon average enrichment, ranging from approximately 1.6 to 2.2

weight U-235, depending on initial fuel cycle requirements
) h initial assembly will be blended with additional
\able poison The reload fuel will contain fuel bundles having
chment 1n the range of 2.4 to 3.0 percent by weight U-235 The
assemblies will confine fission fragments and their decay
e 1ssembly. thereby keeping the concentration of

t"l’ ’ff“'i“". ﬁt 1‘L?Vv “\.’[""‘)

edt

thermal power are controlled during normal operation by the
system and flow contrcl of the recirculation water The
ntrol elements are the control rods The control rods are
r power distribution shaping and for shim control of long-
hanges that occur as a result of fuel irridiation A control
of a sheathed cruciform array of stainless steel tubes filled with
powder ) )Orof n the control rod captures neutrons, thus
wuc lear yin r on There are a total of 205 control rod
lation flow control system will regulate
me within th ) to follow rapid load changes. The volume of
the amount of neutron moderation and the
1on The recirculation flow control system will
he reactor power ievel by 25 percent or less for

the co circu

f the turbine-generator units consists of the turbine, generator
exciter, controls, and required subsystems The turbine is an 1800-rpm,

4

indem-compound, six-flow machine, with one high-pressure turbine and three
low=pressure turbine: Exhaust steam from the high-pressure turbine will pass

through moisture separator-reheaters before entering the three low-pressure
¢+

turbines A pertion of the steam from the high-pressure and low-pressure
turbines 15 extracted for feedwater heating

generator i1s a direct-driven, three-phase, 60-Hz, 1800-rpm, conductor-

led, snychronous generatcr rated at 1480 MVA at a 0.90 power factor The
generator rotor is cooled by circulating hydrogen that, in turn, is cooled by
water The generator starter is cooled by the water of a closed-loop cooling

system




The turbine-generator design rating is 1331.8 MWe gross at throttle condit ,
of 975.5 psia and 1190.8 Btu/1bm, and at a low-pressure turbine exhaust pres-
sure of 1-in. HgA in each condenser shell For the rated condition, the
turbine cycle use power is 3838.5 MWt, and the associated core thermal power
3833 MWt With valves wide open, the turbine generator gross electrical rating
is 1387.6 MwWe

The turbine exhaust steam enters the condenser where it is condensed and
recirculated to the reactor The condenser is a three-shell multi-pressure
condenser with type 304 stainless steel tubes and a total heat transfer area of
111,510 m* (1,239,000 sg ft)

Those gases that do not cendense are drawn from the condenser and processed in
the off-gas system. The circulating water system will cool the condenser
Water from the mechanical-draft cooling towers will be pumped through the
condenser and returned to the cooling towers

In-plant electrical consumption, including transformer losses and cooling tower
makeup pump requirements, will be approximately 57 MWe when a unit is running.
fhe net electrical generation for distribution outside the plant will be
approximately 1275 MWe for each unit at rated conditions

4.1.3 Ql,ﬂw} Water Use

An average of 1.77 m°/s (62.4 cfs) of makeup water [2.65 m3/s (93.6 cfs)
maximum] would be required for plant operation Table 4.1 gives a breakdown of
the estimated plant water uses for various operating conditions. This water

would be withdrawn from the Columbia River at river mile 361.5

The quantity of makeup water is primarily dependent upon water losses fr
circulating water system in the form of cooling tower evaporation, drift,
blowdown (see the section on heat dissipation system in Section 4.1.4

description) The water balance of the plant involves the following sys

4

(1) circulating water system

(2) raw water pretreatment system
makeup demineralizer system
domestic water system
standby service water system
fire protection system
plant irrigation system
liquid radwaste system

Figure 4.3 shows water use for normal operation.
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4.1.3.1 Wwater Consumption

The consumption losses in the plant water use would be in the form of cooling
tower evaporation and drift and would average about 95,390 1pm (25,200 gpm) or
47,695 ipm (12,600 gpm) for each unit), of which 378 1pm (100 gpm) would be due
to the drift loss. Approximately 10,600 1pm (2,800 gpm) of the makeup water
would be returned to the Columbia River as a result of cooling tower blowdown
(S/HNP ASC/ER, 1981)

4.1.3.2 Water Treatment

The raw Columbia River water would be treated by the raw water pretreatment
system The raw water pretreatment system would consist of a clarifier and
filters The clarification step involves the addition of aluminum sulfate and
a polyelectrolyte, such as Separan (Dow®). The filters that follow the ¢ . *i-
fication step would be backwashed periedically. This system would provide
clarified and filtered water to the domestic water supply and sanitary
facility, the demineralization system, and the circulating water pump bearings
and seals The sludge from the clarifying and the filter backwash would be
routed to the low-volume waste treatment system

The domestic water suppl, w~would be disinfected by adding sodium hypochlorate to
make it suitable for human consumption and for sanitary purposes. The filtered
water would be treated in the demineralization system to provide makeup cooling
water systems The demineralization system would consist of two trains, each
having an activated carbon filter, a cation bed demineralizer, an anion bed
demineralizer, and a mixed-bed polisher.

When exhausted, the cation and anion resins in the demineralizer units would be
regenerated with sulfuric acid and sodium hydroxide, respectively The
regenerant waste would be collected in a neutralization tank and neutralized.
The neutralized waste would flow to the 'ow-volume waste treatment system. The
waste water collected by floor drains in nonradioactive areas throughout the
plant would be treated by the low-volume waste treatment system.

The low-volume waste treatment system would consist of a 1ined sedimentation
settling basin for 0il and solids separation, a parallel plate separator and a
cartridge emulsion breaker for secondary oil separation, and pH adjustment
aquipment to maintain pH values of treated effluent within a range from 6.5 to

8.5 Effluent from the low-volume waste treatment system would be pumped to
the plant discharge line

The sanitary wastewater would be treated by a package sewage treatment plant
with a percolation pond. The package sewage treatment plant could be a typical
package activated sludge system that consists of a primary sedimentation tank,
an aeration tank, and a secondary sedimentation tank. The primary
sedimentation tank would remove solids, which can settle, from the raw sewage
water Then, the effluent would enter the aeration tank and be subject to
treatment by activated-sludge organisms. During this time period, abscrption,
flocculation, and various oxidation reactions would take place. The effluent
from the aeration tank would be passed on to the secondary sedimentation tank
where the flocculant microorganisms would settle out. The final effluent from
the secondary sedimentation tank would be clear and low in BOD. The applicant
has stated that the overall treatment efficiency and effluent quality would
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comply with the guideline of 40 CFR 133, "Secondary Treatment Information”
(S/HNP ASC/ER, 1981) The final effluent would be discharged to a percolation
pond for disposal

During the initial phase of construction, chemical toilets would be provided

and serviced by a contractor These toilets do not use an external water
supply, nor do they discharge any liquids or solids. The units are self-
contained. unbreakable. and leak resistant. The waste from the toilets would
be disposed off ite by a licensed sanitary disposal contractor. The staff

1

recommends that the applicant ensure that the licensed sanitary disposal
contractor selected has facilities that treat, store, or dispose of waste
materials in conformance with Washington State Department of Ecology Dangerous

Waste Regulations [Washington Administrative Code (WAC) 173-303)].
4.1.4 Co« ‘.: Y "rnr"*.
4.1.4.1 System Description and Operational Modes

A mechanical-draft cocling tower system utilizes evapcrative cooling by

ontacting the warm water with air The water is cooled both by sensible and
by evaporative heat transfer The cooled water is collected in a pasin at the
base of the tower

During this cooling process, a small percentage of the total water inventory is
lost due to evaporation and <rift In addition, water is discharged from the

system through system blowdown, which is required to limit the concentration of
naturally occurring river salts in the closed cycle resulting from the evapora-

The heat dissipation systems for each unit are designed to cool 29.6 m3/s
(468,000 gpm) of cooling water, rejecting 9.0 x 10° Btu/hr to the atmosphere.
Round mechanical draft cooling towers would be used. The heat load for the
cooling towers comes almost entirely from the 27.7 m®/s (439,000 gpm) flow

through the condenser (travel time across the condenser is approximately

35 sec) The temperature rise across the condenser would be about 16.5°C
(40.3°F) The only other major heat dissipation subsystems are the circulating
water booster system and the service water system. These systems provide

|

cooling water for plant heat exchangers, cooling coils, and result in less than
percent of the heat load on the cooling towers.

Three mechanical-draft cooling towers are proposed for each unit. Each cooling
tower would be approximately 18.2 m (60 ft) high to the top of the fan stacks
with diameter of aporoximately 76.2 m (250 ft). Each tower is provided with

11 fans used to induce the draft required (approximately 58.6 x 104 m®/s) to
operate the tower. The discharge velocity from the fan stacks would be approxi-
mately 5.5 mps (18 fps)

Cooling water for condensing the turbine exhaust is supplied to the condenser
by circulating water pumps located in the circulating water pumphouse. These
pumps take suction from the tower basins and are designed with sufficient
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hydraulic head to pump through the condenser back to the cooling tower
distribution system.

water is lost from the heat dissipation system by evaporation, drift, and

b lowdown To balance these losses, makeup water from the Columbia River is
required. Air quality impacts from operations are discussed in the section on
air quality (see Section 4.2.10.2)

he design values used for blowdown are based on a dissolved solids concentra-
tion factor of ten in the water of the cooling tower as compared with river
water The blowdown rates calculated for normal operation vary from about
4,160 to 14,000 Tpm (1,100 to 3,700 gpm). A higher rate [that is, up to
20,650 Tpm 75 500 gpm)] may be needed on occasion to lower the concentration of
dissolved s.lids in the circulating water system. The compositions of the
Columbia liver and blowdown water are given in the section on water quality
(see Section 4.2.3.2).

Expected values of evaporaticn, blowdown, and drift rates are given in

Table 4.2 as a function of time of year. Each value given is an expected
average value during a month.

The following listing gives approximate values of both maximum and annual
average water use for the heat dissipation system. The results from experi-
mental methods, such as the isokinetic sampling method and the particie instru-
mentation via the laser light scattering (PILLS) method used to measure the
drift rate for cooling towers under operation, indicate the drift loss of about
0.005 percent of circulation water flow (Thomas and Shatner, 1971).

Consumptive use consists of losses due to evaporation plus drift. Required
makeup compensates for losses resulting from evaporation plus drift plus
blowdown. There would be ten cooling cycles prior to blowdown.

Iype of Maximum Annual Average
Water Use Values (1pm) Values (1pm)

Consumptive use 126,430 95,390
B1owdown 20,820 10,600
Required makeup 147,250 105,990

The design makeup water capacity is approximately 158,990 1pm (42,000 gpm).

Each unit is provided with an ultimate heat sink (UHS) for emergency cooling.
Each ultimate heat sink consists of a concrete basin and two mechanical-draft
cooling towers. In accordance with present requirements, the water inventory
in each basin is adequate for emergency cooling for a period of 30 days at
worst-case meteorological conditions. Each basin is approximately 60.9 m
(200 ft) square and about 9.5 m (31 ft) deep, allowing 0.3 m (1 ft) of depth
for sedimentation.




Table 4.2 Monthly cooling tower evaporation, blowdown,
drift, and blowdown temperatures for one unit

Columbia
River
Wet-Bulb Relative Evaporation Blowdown Drift Water Blowdown
Month Temp.(*F) Humidity(%) (gpm)

(gpm) (gpm) Temp.(°F) Temp.(°F)
60.
62.
64,
66.
69.
2.
74,
73.
71.
68.
64 .
61.

10,683 1,162 25 39.
11,343 },235 25 37.
12,026 1,311 25 39.
13,034 1,423 25 45,
14,101 1,542 25 51.
14,400 1,575 25 56.
15,935 1,746 25 61.
15,695 1,719 25 64.
14,628 1,600 25 63.
13,046 1,425 25 59.
11,619 1,266 25 52.
10,707 1,165 25 a5.

January ¥ /6.
February 33. 69.
March 37. 55
April 42 .8 46.
May 49, a].
June 54, 39.
July 87. 31.
Auqust 57. 34,
September 52, 39.
October a5, o7,
November 36. re,
December 31,2 80.

N NDODONMEBOAE,ONO
WWNNOOOBOWOLWOY N
COWwNDODWwNW

NOOAN

NOTES: (1) Wet-bulb temperature and relative humidity are monthly averages

for 1950-1970 (from WNP-2 FSAR Table 2.3-20)
Table values based on 100% unit load.

) Blowdown rate calculated at 10 cycles of concentration.

) Drift rate calculated as 0.005% of water flow through cooling
towers,
Columbia River water temperatures are monthly averages near
Priest Rapids Dam for 1965-1974 (from WNP-2 FSAR Table 2.4-7).

) Blowdown temperature based on 5% recirculation.

Source: S/HNP ASC/ER, 1981.

Intake System

The raw water supply system pumphouse would be constructed to supply makeup
water to both units and is located on the west shore of the Columbia River,
approximately 11.3 km (7 mi) from the site. The pumphouse would contain three
39,750 1pm (10,500 gpm) pumps for each unit. Two pumps would supply maximum
water requirements for each unit, with the third pump acting as a spare. Two
1,890 1pm (500 gpm) pumps per unit would also be provided to supply makeup
water required by a unit when that unit is not operating.
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oactive materials in effluents to unrestricted areas as low as 1s
evable (ALARA » term ALARA takes into account the state of
e ) nprovement n relation to benefits to the
and safety and other societal and socioeconomic considerations
relation to the utilization of atomic energy in the public interest
[ to 10 CFR 50 provides numerical guidance on radiation dose design
ives for light-water-cooled nuclear power reactors (LWRs) to meet the
rement that radioactive materials in effluents released to unrestricted
be kept ALARA

omply with the requirements of 10 CFR 50.34a, the applicant provided final
igns of radioactive waste (radwaste) systems and effluent control measures
or keeping levels of radioactive materials in effluents ALARA within the
quirements of Appendix I to 10 CFR 50 In addition, the applicant provided
estimate of the quantity of each principal radionuclide expected to be
released annually to unrestricted areas in liquid and gaseous effluents pro-
] normal reactor operations, including anticipated operational

detailed evaluation of the radwaste systems and the capability
ystems to meet the requirements of Appendix I will be presented 1n
f the staff Safety Evaluation Report, which is to be issued in June
The quantities of radioactive material that the NRC staff calculates
released from the plant during normal operations, including anticipated
nal occurrences, are presented in Appendix D of this statement, along
les of the calculated doses to individual members of the public and
general population resulting from these effluent quantities.

jetailed evaluation of the solid radwaste system and its capability
odate the solid wastes expected during normal operations, including
onerational occurrences, will be presented in Chapter 11 of the

f the operating license for this facility, NRC will require Technical
itions 1imiting release rates for radioactive material in liquid and
effluents and requiring routine monitoring and measurement of all

ipal release points to ensure that tne facility operates in conformance

se-design objectives of Appendix I to 10 CFR 50

1{1,:@'W1;{N Systems

liquid-waste system in the plant would consist of the
streams

waste treatment

ting water system




The low-volume waste treatment system wastes consist of wastes from the raw
water pretreatment system, demineralization system, and plant facility floor
drains. The low-volume waste system and sanitary system are described in
Section 4.1.3.2. Sulfuric acid would be added continuously into the circula-
ting water system for scale and pH control. Sodium hypochlorite would be added
intermittently into the circulating water system and standby service water
system to control biological fouling. Blowdown would not occur at this time
until residual chlorine dropped to less than 0.38 mg/1 (S/HNP ASC/ER, 1981).
These chemicals would be continuously discharged from the system as a part of
the cooling tower blowdown.

4.1.6.1 Wastes Containing Chemicals or Biocides

Chemicals (or biocides) would be used in the plant for the control of water
quality, scale control, corrosion inhibition, regeneration of demineralizers,
and the control of biological fouling. The chemicals, treatment system,
purposes, and amounts are listed in Table 4.3.

These chemicals, with the exception of corrosion inhibitors, would be
discharged to the Columbia River. Table 4.4 gives the sizes of these various
waste flows. Table 4.5 gives the estimated maximum and nominal (average) daily
chemical loads discharged to the Columbia River via the plant discharge line.

4.1.6.2 Sanitary System Wastes

The sanitary systeim wastes consist of nonradioactive wastes from sanitary
facilities, such as toilets, showers, sinks, and food-dispensing faci]ities.
Total flow during construction would range from 30,280 to 234,690 liters per
day (8,000 to 62,000 gallons per day), with a maximum of 51.7 kg (114 pounds)
of BOD and suspended solids being generated.

During the plant operation, the sanitary wastes would be treated by a package
sewage treatment plant and the final effluent would be disposed of in a per-
colation pond. Perhaps as many as four package treatment plants would be used
during the construction and these plants would be removed as the construction
diminishes. Estimated chemical concentrations in the final effluent of the
package sewage treatment plant are shown in Table 4.6.

The presently estimated size of the percolation pond is 24.4 m (80 ft) long by
24.4 m (80 ft) wide by 1.2 m (4 ft) deep and its final size will be determined
after the soil tests for percolation characteristics have been performed.

4.2 PROJECT-RELATED ENVIRONMENTAL DESCRIPTIONS AND IMPACTS

4.2.1 Site Location

The Skagit/Hanford Nuclear Project site is located in the southeast area of the
U.S. Department of Energy's Hanford Reservation in Benton County, Washington.
The S/HNP site is approximately 8 km (5 mi) west of the Washington Public Power
Supply System's (WPPSS) Nucliear Project No. 2 unit (WNP-2). It is approxi-
mately 12.9 km (8 mi) west of the Columbia River, 11.3 km (7 mi) north of the
Yakima River at Horn Rapids Dam, and 14.1 km (12 mi) northwest of the City of
North Richland. Figures 4.5 and 4.6 show the S/HNP location with respect to
roads, highways, rivers, and population centers.
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fable 4.4 Variable waste flows (values are given for two units)

Maximum Flow Nominal Flow

Type of Flow

Cooling tower blowdown

Treated filter backwash water
Neutralized demineralizer wastewater
Sanitary sewage effluent*

Plant facility floor drains

* Effluent from the onsite sewage treatment plant will be discharged to a
percolation pond for disposal.

5 Discharge to the Columbia River from contributions
g

of added chemicals

Suifate ~__Chloride ~~ Sodium 4
Max. Nominal Max. Nominal Max . “Nominal
ource (1b/day) (1b/day) (1b/day) (1b/day) (1b/day) (1b/day)

Circulating 13,362 8,460 3,738* 1,246* 807*
water s :Y(\ tem

2,421*

‘)“rv]("» V4 18* 6*
water system

Raw water
pretreatment

Demineralizer
regeneration
wastes

Domestic water
treatment ) - 3.8 1. 2.3 1.3*

TOTAL (Rounded) 14,100 8,560 3,770 1,260 2,810 860

* A l-percent solution of sodium hypochlorite (containing 0083 1b of chlorine
per gallon of solution) will be generated on site by direct electrolytic
conversion of sodium chloride brine. Based on vendor information, assuming
the added sodium and chloride ions are from the sodium chloride used in
the electrolytic process, 3.5 1b of sodium chloride are required to
produce 1 1b of chlorine equivalent.
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Table 4.6 Sanitary waste

Effluent

Measuremen

Calcium, as Ca 38 mg/1

Magnesium, as Mg 10 mg/1

Sodium, as Na 68

Potassium, as K 1

Bicarbonate, as HCO3

Sulfate, as SO4

Chloride, as C]

Silica, as 5102

* The calculated effluent qualit

River water. Note that the in
stituents above Columbia River
page 4, of the text by R.L. Cu
of Advanced Wastewater Treatme
(1978).

treatment plant effluent quality*

e et At

Effluent Measurement

10 mg/1

+
L

————

Nitrate, as N

Phosphate, as PO4 24 mg/

Ammonia, as NH3 15 mg/1

pH 6.5 to 8.5

402 mg/

30 mg/1

y is based on domestic use of Columbia
cremental concentrations for the con-
water quality are taken from Table 1-4,
1p, G.M. Wesner, and G.L. Culp, "Handbook
nt," 2nd ed., Van Nostrand Reinhold Co.

The centers of reactors of Units 1 and 2 will be located approximately at the

following geographical coordinates:

Unit Latitude

1 46° 29'

e

46° 29'

S/HNP DES

Longitude
119° 26'

15" 4"

19" 119° 25' 51"
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The archeological and historical sites that could be affected are identified in
the archeological and historical section (see Section 4.2.6.15, "Historic and
Archaeological Sites and Natural Landmarks").

Project-Related Impact Area

The surrounding area adjacent to the site for several kilometers is primarily
range and cropland. There is no residential population within 8 km (5 mi) of
the site (S/HNP ASC/ER, 1981). The urban concentration of the Tri-Cities area
is approximately 16 km (10 mi) from the site. Within a 40-km (25-mi) radius,
several cities with a substantial concentration of people are located. The
major cities of Richland, Kennewick, Pasco, and Yakima are within the 40-km
(25-mi) radius. These surrounding cities and the counties of Benton, Franklin,
Adams, and Yakima have a mix of uses including urban, residential, rural,
recreation, wildlife refuge, industrial, commercial, agricultural, and unclas-
sified use. Energy-related industry and agriculture dominate both the economy
and the land use of the Tri-Cities area (NRC, Testimony of Leech et al., 1979).
The presence of Hanford and irrigated agricuitural land limits the direction

of urban growth (NRC, Testimony of Leech et al., 1979).

The accelerated population growth in the last 10 years within the area has
largely been reversed by the slow economy and the decision to terminate the
construction of a WPPSS nuclear power plant on the Hanford Reservation.

There is a high unemployment and vacancy rate in the Tri-Cities area now. This
is discussed in the employment, population, and housing sections (see Section

4.2.6.1, 4.2.6.2, and 4.2.6.3). The area's commercial support facilities have
vacant housing and unused capacity.

2.2 Environmental Impacts

Proposed Plant Site, Water Intake and Discharge System, Transmission Line
Corridor

The proposed plant site, water intake and discharge pipeline route, and
transmission line corridor is all on the Hanford Reservation and is used by
wildlife (Section 4.2.4), but is not developed for human use. The proposed
power plant and associated facilities are consistent with the Benton County
Land Use Plan and zoning ordinance. The construction of the proposed project
would not direc’.ly affect residential and other sensitive areas because it is
located a considerable distance from them. Light, glare, and noise associated
with construction of the facilities would not be detected off the Hanford
Reservation with the possible exception of some noise and traffic congestion in
North Richland from construction trucks moving to and from the site.

As a result of EFSEC land use hearings held on February 17, 1982, in Richland,
washington, EFSEC found the power plant intake and discharge pipelines, and
power transmission corridors associated with the project to be consistent and
in compliance with the comprehensive plans and zoning ordinances.
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Project-Related Impact Area

There would be no land use changes or secondary land use impacts in the
surrounding cities and towns to accommodate the constructicn and permanent
labor force with additional housing and support facilities. The S/HNP con-
struction would employ many of those contruction workers who were laid off as a
result of the termination of one of the WPPSS nuclear power plants on the
Hanford Reservation. Many have remained in the Tri-Cities area. Any addi-
tional employees that might be required would find housing and commercial
support services available to accommodate them in the area. There would be no

need to develop support facilities as has often been the case for projects in
other areas.

The staff anticipates no unavoidable adverse impacts on land use.

4.2.3 Water
4.2.3.1 Hydrology

Existing Conditions

Surface Water Hydrology

The S/HNP site is located within a small watershed [485 ha (1,200 acres] that
lies in a small drainage basin (Figure 4.7) that contains the WPPSS Nuclear
Projects Nos. 1, 2, and 4 and drains to the Columbia River. The watershed
elevation ranges from about 157 to 162 m (516 to 530 ft) at mean sea level
(ms1). There are no perennial streams or lakes in or near the watershed. The

S/HNP site is fairly level and has no well-defined drainage channels (S/HNP
PSAR, 1981).

Average annual precipitation in the region is about 15.7 cm (6.3 in.), with
37 percent occurring during November, December, and January, and 10 percent
occurring during July, August, and September. The average annual runoff in
this area is very low, generally less than 1.3 cm (0.5 in.) (S/HNP PSAR, 1981).

The main surface water that could be affected or influenced by the plant
construction and operation is the Columbia River. The stretch of the Columbia
River nearest the S/HNP site is known as the Hanford Reach. It stretches from
Priest Rapids Dam (river mile 397.1) to the head of Lake Wallula (river mile
354.0). No major tributary enters between the dam and the lake. Flow varia-
tion in Hanford Reach results from the normal seasonal variation and regulation
by upstream dams. Priest Rapids Dam provides an active storage of 55,508,000 m3
(45,000 acre-ft). The minimum daily discharge at Priest Rapids Dam is admin-
istratively set at 1,019 m3/s (36,000 cfs) by the Federal Energy Regulatory
Commission (WDE, 1980). As the result of power generation by Priest Rapids
Dam, daily flows during the late summer, fall, and winter can vary from a lTow
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of 1.01 s (36,000 cfs) to as much as
T

day he 1nstantaneous minimum discharge

-

Rapids was recorded to be 116.7 m :
tion of Priest Rapids Dam, which was built in 1 l e last 20 years
to 19/9), the instantaneous minimum discharge at Pries lapids has ranged
between B0l to 1,135 m?/s (28,300 to 4C.100 cfs) (S
A low-flow analysis for the Columbia River below Priest Rapids
last 20 years of record (1960-1980) shows that the lowest mean
consecutive days with a return refrequency of 10 years (« ' day
flow) 1s 1,356 m®/s (47,899 cfs) (S/HNP ASC/ER, 1981)
[he irgest known flood on the Columbia River occurred n June 7, 1894 lhe
maximum discharge was estimated at 20,950 m°/s (740,000 cfs) below Priest
Rapids Dam The water surface elevation estimated for is flood at river mile
361.5 15 118 m (388 ft) ms)l, 42 m (139 L) below the pl basement (S/HNP

1981)

Groundwater Hydrology

HNP site is situated in the west-central portion of the Pasco Basin
0gic regime The Pasco Basin L lain by sedimentary deposits and
flows The basalt bedrcck consists of the Elephant Mountain Member of
he Saddle Mountain Basalt Formation The overlying permeable materials are
uvial deposits of the Ringold Formation; glaciofluvial pre-Missoula flood
deposits; glaciofluvial deposits of the Missoula floods; and eolian sands,
which overlie the Missoula gravels throughout much of the study regior [he
sedimentary units vary from a total thickness of zero at the boundaries of the
Basin to about 213 m (700 ft) at the S/HNP site

The geological formations at the S/HNP site have been divided into seven

geohydrologic units according to hydrologic character and properties
8) fhe upper confining layer, the unconfined glaciofluvial aquifer
ind the unsaturated zone are the only geohydroiogic units on which the S/HNP

1

acility could possibly have an impact.

'

The upper confining layer is composed of interbedded silts and gravel
thickness ranges from O m (0O ft) at the Pasco Basin boundaries to about

(50 it the S/HNP site This unit appears to be in pressure communication
with the overlying glaciofluvial aquifer as observed in the piezometric surface
maps for the two units (S/HNP PSAR, Amendment 23) However, there 1s no
indication of a mixing of fiuids between units

he glaciofluvial aquifer and unsaturated zone are the units that would be
primarily affected by the S/HNP facility These units are composed of fine-
grained sands and gravels, the boundary between units being the water table
The glaciofluvial deposits range in thickness from a few meters at the Pasco
Basin boundaries toc over 122 m (400 ft), with a thickness of about 18 m (60 ft)
it the S/HNP sit The unsaturated zone has a thickness of approximately 43 m

it the S/HNP site The unsaturated zone may be partially saturated

percolation of precipitation and from saturation by capillary pressure

from unconfined aqguifer fluids However, the evaporation rate versus the
annual precipitation rate for the S/HNP study region is sufficiently high to
prevent recharge from rainfall
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Figure 4.8 Generalized geologic and geohydrologic column
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The hydraulic properties and the quality of the groundwater of the geohydraulic
units were determined from studies of well tests and analyses of water samples
from the numerous wells on the Hanford Reservation The glaciofluvial aquifer
generally exhibits a hydraulic conductivity between 305 and 3,050 m (1,000 and
10,000 ft) per day, whereas the hydrologic units of the Ringold Formation
generally have a conductivity of 40 m (130 ft) per day that can reach the
2440 m (8,000 ft) per day observed in well 699-24-33 (S/HNP PSAR. Amendment
23). Site-specific hydrologic conductivities determined from onsite pump t
indicated 35 to 143 m (116 to 470 ft) per day for the glaciofluvial aquifer and
1.5 to 2.3 m (5.0 to 7.6 ft) per day for the unconfined aquifer. However,
these results should be considered general because testing was short term;
transient and partial well-penetration effects were not evaluated The range
of storage coefficient values was estimated to be 0.006 to 0.35 for the
glaciofluvial aquifer for the Hanford area, but the quality of measurement

poor (S/HNP PSAR, Amendment 23)

est

The groundwater tables for 1944 and 1980 for the Hanford Reservation
the direction of groundwater flow and the effects of natural and arti
recharge and withdrawal The water table for 1980 is illustrated in
4.9 The water level elevations in the glaciofluvial aquifer at the
range from 121.63 m (400.09 ft) ms] at the northeastern edge of the
121.11 m (399.39 ft) ms] at the southern edge The water table at
site 1n 1944 had a measured depth of 115.5 m (385 ft) msl., which is
below the present water table, indicating the impact of artificial
the Hanford Reservation.

The natural recharge to the L;igg 1ofluvial (unconfined) aquifer occurs
small stream, high flows of the Columbia and from upward leakage from lower
aquifers (S/HNP PSAR, Amendment 23)

[4 J

Artificial recharge and groundwater withdrawal, as they would affect the S
s1te, occur within the glaciofluvial aquifer from waste injection operatior
the 200 East and 200 West areas of the Hanford Reservation, from irrigati
"old Creek Valley, and from withdrawal of water at the Hanford Reservati
facilities

Artificial recharge from these sources has dramatically affected groundwater at
the Hanford Reservation, as is indicated bv the 6-m (20-ft) rise in the wate
table at the S/HNP site For example, waste disposal operations from the Purex
UD, plant at the U Pond site have resulted in a 26-m (85 ft) rise in the wate
table over the last 35 years. This recharge has resulted in a regional inct

in gradient from 0.75 to 0.95 m/km (4 to 5 /per mi) in 1944 to 1.32 to

m/km (7 to 8 ft/mi) in 1980 Directions of flow from these disposal fac
through the S/HNP site and from the site to e Columbia River have been
simulated in the streamlined flow lines for tl U Pond in Figure

of the applicant's PSAR (S/HNP PSAR. Amendment
Pi

Minor amounts of groundwater are being produced from the wells at the
]

test facility (FFTF) and at WNP-1, -2. and -4 These are the major
wells at the Hanford Reservation. The WNP facilities have a reported

water usage of 946 m® (250,000 gallons) per month or 22.7 lpm (6 gpm)

FSAR), most of which comes from aquifer beds in the basalts These amo

water withdrawal will have little or no impact on the S/HNP site
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impact of construction and operation would be the modification of the
regime in the site area Because of construction, cleared vegeta-
compacted ground would increase surface runoff substantially Under
ng conditon, the runoff factor, a measure by the ratio of the average
inoff [1.27 ecm (0.5 in.)] over the average annual precipitation [16 cm
], is 0.08 During and after the facility construction, the runoff
r the site i1n general would be increased to 0.2 to 0.5, and would be
the 5/HNP facility and access roads. This means that 20 percent to

)f rainfall would r off

that the major impact areas of 517 ha (1280 acres) (all disturbed
luding areas for pipelines and transmission) would have an approximate
ctor of 0.5, the average annual precipitation of 16 cm (6.3 in.) would
annual runoff volume of 573,578 m® (465 acre-ft). This amount
ittle effect on the hydrologic condition of the Columbia River.

peak rate of runoff at the site from a severe storm could be high

nature of the area and sandy granular soil type
into the soil), surface drainage is potentially
app 1 1icant 1S S >/HNP ASC/ER, 1981) that the runoff would be
)y grading away from the power block area and by constructing
necessary vewatering 1s not expected to be a problem because the
] ] ny anticipated excavation point

b“.llf'

+

pact on groundwater that the S/HNP facility could have
or operation would be from an accidental release of fluids
oundwater However, the S/HNP facility would be situated in sediments
re than 33.5 m (110 ft) above the water table. Moreover, the
groundwater at any time during its construction or
dental release of fluids is a safety-related issue and is
ipplicant's Preliminary Safety Analysis Report

t
]

udgment, nu measures to mitigate impacts on surface or ground-
idy area are necessary, and no unavoidable impacts on the

wundwater of the study area would result from construction or
e S/HNP facility

Coulee Dam to its mouth, which includes the
the State of Washington as Class A WAC 173-201
]

rresent and potential water uses and established




water quality criteria of this class are specified by WAC 173-201 ("water
Quality Planning") and include a special temperature condition for this reach.

Water quality observed in this reach (WAC 173-201) from 1957 to 1979 generally
meets State water quality standards. Temperature standards are exceeded during
the late summer due to natural conditions, impoundment, thermal wastes
discharges, irrigation return flows, 3nd other causes (S/HNP ASC/ER, 1981).

Groundwater Quality

Waste disposal operations have resulted in the contamination of the glacio-
fluvial aquifer with nitric oxide, beta particles (RU;pg), and tritium. The
areal distribution of the concentrations of these contaminants would continue
to be monitored. Because the project is not expected to affect the groundwater
near the site, further analysis and water quality characteristics are not
discussed.

Surface Water Quality

Federal Effluent Guidelines--Federal effluent limitations for "New Sources" (40
CFR 423) 1imit the discharge of total suspended solids, oil and grease, pH,
polychlorinated biphenyls, chlorine, and corrosion inhibitors, as well as heat.

Washington State has received approval from the Environmental Protection Agency
to administer the National Pollutant Discharge Elimination System (NPDES)
Permit Program (WAC 173-220) In the case of steam electric power plants, the
Washington State Energy Facility Site Evaluation Council (EFSEC) has been
designated as the NPDES permitting agency

Washington State Water Quality Standards (WAC 173-201)--The Washington State
Department of Ecology has established water quality standards for receiving
waters based on designated use. The WDE has designated waters of the Columbia
River between Priest Rapids Dam (river mile 397) and the Washington-Oregon
border (river mile 309) as Class A, Excellent, waters. The following special
temperature condition has been established for this section of the river.

Water temperature shall not exceed 20.0°C due to human activities. When
natural conditions exceed 20.0°C, no temperature increase will be allowed which
will raise the receiving water temperature by greater than 0.3°C, nor shall
such temperature increases, at any time, exceed:

34

t- — —————————

(T +9)
where:

t = permissive temperature change across the dilution
zone (°C)
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highest existing temperature in this water classification
outside any dilution zone (°C)

These standards are applicable in receivina waters except within immediate
dilution zones surrounding a wastewater discharge The total area of a
dilution zone is calculated on a case-by-case basis and is described in an
NPDES discharge permit The dilution zone is anticipated to be similar in
dimension to those granted WNP-1, -2 and -4 (WAC 173-201)

The boundaries in the vertical plane would extend from the receiving water
surface to the riverbed

lhe upstream and downstream boundaries would be 15.2 and 91.4 m (50 and
300 ft), respectively, from the centerline of the discharge

The lateral boundaries would be separated by 30.5 m (100 ft)

The discharge of wastewaters from the S/HNP is not expected to affect the water
quality of the Columbia River

Effects of Thermal Wastes

The applicant has conducted plume dispersion analysis for S/HNP for a combina-
tion of conditions that are considered representative of worst-case and average
situations (S/HNP ASC/ER, 1981) The three cases that were analyzed are given
in the following

Case 1 - Regulatory Limiting Case

This case would occur with a combination of extreme discharge temperature
and flow [22,370 1pm (5,910 gpm)], regulated extreme low river flow, and
ambient river temperature resulting in the most restrictive regulatory
criterion

)

Case 2 - Average (Case

This case would occur with a combination of the average temperature and
flow, discharged into the average water temperature and median river flow

Case 3 - Large Excess Temperature Case
This case would occur with a combination of average discharge temperature

and flow, discharged into average river ambient temperature in the winter
and regulated extreme low river flow

Table 4.7 gives the S/HNP discharge and river parameters, and regulatory limits
corresponding to the three cases

Results of the analysis are shown in Figures 4.10, 4.11, and 4.12, which
i1lustrate the downstream penetration, surface area, and volume of the plume as
a function cf excess temperature for the three cases

DES
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Figure 4.10 Volume vs

excess temperature
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Figure 4.12 Downstream surface penetration v excess temperature




Under the worst-case condition, Casc 1, the temperature increase 91.4 m (300
ft) downstream of the discharge is estimated to be 0.05°C (0.09°F), well below
the 0.3°C (0.54 °F) limit specified by the water quality standards.

Effects of the Intake/Discharge System

Tpe primary effects of S/HNP construction on aquatic resources would be asso-
ciated with construction of the intake and discharge systems at river mile 361.5.

A clamshell bucket or similar equipment would be used for trenching and placing,
and bedding and anchoring the pipelines with riprap. Approximately 49,700 cubic
meters (65,000 cubic yards) would be excavated below the high waterline.

No coffer dams or channel improvements are planned during construction.

Increases in suspended and settleable materials from excavation and backfill
activities may affect water quality in several ways. Materials carried in
suspension may create turbid waters with a subsequent reduction in Tight
penetration. Microbial decomposition of organic materials associated with
suspended sediments could impose a short-term oxygen demand and thereby
decrease dissolved oxygen levels downstream. However, organic content of
Hanford Reach bottom sediment is low. The material is mostly mineral, and any
increased oxygen demand resulting from suspended sediments would be minimal.
Suspended materials may also release or absorb dissolved substances affecting
PH, nutrients, trace metals, and pesticide concentrations in the water (S/HNP
ASC/ER, 1981).

The applicant stated that the past excavation operations in the Hanford Reach
indicated that elevated levels of suspended solid concentrations were infre-
quently observed 152 m (500 ft) downstream from the construction site during
excavation. Deposition of settleable material reduced numbers of periphyton
and macroinvertebrates for about 152 m (500 ft) downstream; however, there were
no observable effects on these organisms 610 m (2,000 ft) downstream from
construction. The impacts were expected to be transient and the affected area
represented approximately 13 percent of the river cross section.

Since the nearest known salmon spawning areas are located approximately 4.8 km
(3 mi) upstream and 8 km (5 mi) downstream from the intake/discharge structure,
no siltation or oxygen effects on spawning grounds are expected from construc-
tion.

The raw water pumphouse construction is at an on-shore location and would not
adversely affect river conditions. The riverbank at river mile 361.5 is considered
stable and slope protection requirements are not anticipated by the applicant.

During excavation, a dewatering system would discharge water into a nearby
filtration pond. Tne local groundwater elevation would be temporarily lowered
during dewatering operations. No groundwater users are within the proposed
zone of influence. The pumphouse operating floor would be above the Standard
Regulated Project Flood elevation.

The plume modeling analysis indicates that no intake-discharge recirculation
would occur as a result of wastewater discharge by S/HNP (S/HNP ASC/ER, 1981).
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Most of the dissolved solids concentrations in the S/HNP discharge would be
expected to be greater than the ambient river water by a factor of about ten,
except for sodium, bicarbonate, sulfate, and chloride. Bicarbonate concentra-
tions in the S/HNP discharge would be less than ambient river water due to the
depletion of bicarbonate through ‘he addition of sulfuric acid. The maximum
sodium, sulfate and chloride concentrations in the S/HNP discharge would be
expected to be greater than ambient water by factors of 38, 57, and 33, respec-
tively. The incremental increases in sodium, sulfate, and chloride concentra-
tions in the river at the edge of the mixing zone would not be expected to
cause detrimental effects to aquatic biota. Increases in any of the dissolved
solid concentrations would not be expected to cause long-term buildup in the
sediments or in the biota. The maximum concentration of total dissolved solids
(TDS) in the S/HNP discharge (1,602 mg/1) would require dilution on the order
of only 3.8:1 to comply with the receiving water TDS criterion (500 mg/1)
established by Washington State Department of Social and Health Services.

In view of the negligible increases in chemical constituents near the discharge
location, as described in this section, the impact of chemical or biocide
discharges to downstream domestic or agricultural water supplies would be
negligible.

Effect of Sanitary Wastes

No sanitary wastes would be discharged to the surface water. The sanitary
wastes would be treated by a secondary treatment and the effluent would be
discharged into a percolation pond. Water discharged into the pond would
penetrate to the water table within a period of 1 to 2 months. The only wells
that exist within approximately 8 km (5 mi) of the S/HNP site are used only for
sampling an aquifer that is not connected to the site; therefore, the per-
colation pond would not affect any wells. Percolation tests would be conducted
prior to construction and their results incorporated in the final percolation
pond design. If there is a problem of water penetration reaching the aquifer,
Lthen the percolation pond should be lined to prevent this problem.

Mitigating Measures

The applicant has committed to implement the following mitigating measures:

(1) Percolation tests would be conducted prior to construction and their
results incorporated in the final percolation pond design.

(2) Surface runoff would be controlled by grading away from the power plant
area and by constructing ditches, if necessary (S/HNP ASC/ER, Section
4.1-11, 1981).

(3) During construction, contractors would be required to maintain drainage
and erosion control around the construction areas, especially in areas of
excavation or fill. Controls would be employed to ensure proper embank-
ment slopes. Onsite borrow pits would be prepared by grading to minimize
wind and water erosion and to conform, where possible, with the natural
topography (S/HNP ASC/ER, Section 4.5-1, 1981).
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(4) To ensure that no residual chlorine would be discharged to the Columbia
River, cooling tower blowdown would be terminated during the addition of
sodium hypochlorite if the circulating water has dropped to iess than
0.38 mg/1. (This concentration and a minimum dilution ratio 190:1 would
meet the Federal water quality criteria. ) Chlorination of the two units
would not occur simultaneously (S/HNP ASC/FR, Section 3.6-6, 1981).

In the staff's judgment, the following additional mitigating measures are
required:

(1) The emergency overflows from the percolation pond should be contained.

(2) Drainage courses downstream from the plant should be defined and protected
from potential erosions.

(3) A plan should be developed to control the chemical leakages, and
accidental or emergency spills.

Unavoidable Adverse Impacts

(1) Temporary increases in erosion and sediment transport due to construction
activities would temporarily degrade the local receiving water quality.

(2) Alteration of drainage, percolation, and runoff patterns would result from
project construction.

(3) 1.58 to 2.12 m3/s (56 to 75 cfs) of water would be taken from the Columbia
River at river mile 3€1.5 and not returned.

4.2.3.3 Water Use and Water Rights

Existing Conditions

Water Use

The most suitable source of water for the S/HNP is the Columbia River. The
other potential sources are the Yakima River and groundwater. The Yakima River
water has low quality and limited water availability. Groundwater is not a
suitable source because the quality of water required for plant use, even with
reinjection of plant discharge, would have a significant effect on the water
movements in the aquifer (see Section 3.3.2).

The primary uses of Columbia River water for 80 km (50 mi) downstream of the
S/HNP intake and discharge location are irrigation and the municipal water
supplies for the cities of Richland, Pasco, and Kennewick.

Water Rights

Rights for surface water and rights for groundwater were considered to be part
of the land and therefore real property. These rights were not registered with
the State. The 1917 Washington State Water Code was enacted to require surface
waters to be appropriated by obtaining a permit from the State, currently the
Washington State Department of Ecology (WDE). Groundwater was included in the
requirements in 1945,
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ington gener v follows the doctrine of prior appropriation
first in right A1l appropriators of water in the State,
government, are required to comply with Washington's water
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truction and operation of S/HNP, water would be withdrawn up

s) continuously from the Columbia River in the vicinity of
The amount of water represented by 2.83 m®/s (100 cfs)

of the minimum river flow) of water requested is physically
ntinuous withdrawal from the Columbia River From the data
requested withdrawal is about 7 percent of all the water permits

the Hanford React!
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tate's Water Rights Registration Act of 1969 required all water
registered Failure to register by June 1974 would result in
f a water right The total withdrawal rate of those claims
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Unavoidable Adverse Impacts

Water would be consumed from the Columbia River at river mile 361.5 at a rate
of 1.58 to 2.12 m®/s (56 to 75 cfs). This consumptive loss would preclude the
use of the water downstream.

4.2.4 Ecology

4.2.4.1 Aquatic Ecology

Existing Conditions

Site and Vicinity

Makeup water would be withdrawn from the Columbia River and heated blowdown and
low-volume waste treatment effluent water would be discharged into the Columbia
River at approximately river m* e 361.5. Cross sections of the Columbia River
channel at various points in the vicinity of the proposed intake and discharge
locations are shown in Figure 4.13. Contour maps of the river channel from
0.40 km (0.25 mi) upstream to 0.80 km (0.5 mi) downstream and in the immediate
vicinity of the proposed intake and discharge locations are shown in

Figure 4.14. The channel in this portion of the uniquely free-flowing Hanford
Reach of the Columbia is about 488 m (1,600 ft) wide and relatively straight
from a point about 0.80 km (0.5 mi) upstream to a point about 4.0 (2.5 mi)
downstream. Maximum depth is about 4.6 m (15 ft) at the administratively
established minimum discharge of 1,019 m3/s (36,000) cfs and about 6.7 m (22
ft) at the 50 percent exceedance flow of 3,278 m3/s (115,752 cfs). Flows are
generally turbulent, and the river is well mixed throughout the free-flowing
reach. Midstream surface velocities range from about 2.3 fps at the minimum
discharge [1,019 m3/s (36,000 cfs)] to more than 2.13 mps (7 fps) during
periods of high discharge (S/HNP ASC/ER, 1981). A contour map at river mile
361.5 is shown in Figure 4.15.

Substrate texture in the vicinity of the proposed intake and discharge
structures ranges from an unsorted, relatively compacted cobble-gravel-sand
(Battelle Pacific Northwest Laboratories, 1982) to unconsolidated 5- to 12.7-cm
(2- to 5-in.)-diameter gravels along the southwest shoreline (as noted during a
site visit, by J.W. Buell in February 1982). Some larger boulders are present
in the main channel. There are no pools or other quiet areas in this pertion
of the river and therefore no aggregation of rooted macrophytes. Because of
the frequently changing river surface elevation, no riparian vegetation cover
has become established. Instream cover is restricted to the presence of some
large boulders in the main channel.

Hanford Slough, the mouth of which is about 0.80 km (0.5 mi) upstream of the
proposed structures, is a quiet backwater area open to the river at its down-
stream end that receives flow at its upstream end from the main channel only
during periods of high river discharge. It supports some macrophyte aggrega-
tions and has a much finer substrate texture than the main channel. Riparian
vegetation cover is sparse.
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a) Regulated Average Discharge that is
Equalled or Exceeded 50% of the Time
115,752 CFS

b) Administratively Established Minimum
Discharge - 36,000 CFS.

c) Cross-Sectional views looking upstream
Distances are in feet from the west bank
(Benton County shoreline)

SOURCE: S/HNP ASC/ER, Amendment 4, 1881

Figure 4.13 River cross-sections in the vicinity of the discharge structures
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Figure 4.16 Food web of the Columbia River

Significance of Aguatic Habitats

The aquatic habitat provided by the main channel of the Columbia River in the
immediate vicinity of the proposed intake and outfall structures is representa-
tive of much of the free-flowing Hanford Reach. This portion of the reach
contains no special features that would tend to increase habitat value relative
to other areas. The Hanford Slough does have significant habitat value for both
resident and transient fish and supports aggregations of rooted aquatic
macrophytes (see Figure 4.16).

Plankton--Planktonic (free-floating) biota in the Hanford Reach include phyto-
plankton (algae), invertebrate zooplankton and ichthyoplankton (fish eggs and

S/HNP DES 4-46



larvae). Phytoplankton dominates the planktonic community in numbers, variety,
and biomass. Diatoms usually comprise over 90 percent of the algal population
S/HNP ASC/ER, 1981) and are responsible for a portion of the local primary
productivity. A species list for phytoplankton occurring at river mile 361.5
is presented in the applicant's Environmental Report (S/HNP ASC/ER, 1981).

Peak abundance usually occurs in late spring. Minimum densities occur in
midwinter.

A species list of zooplankton occurring in the Hanford Reach of the Columbiz
River is presented in the applicant's Environmental Report (S/HNP ASC/ER,
1981). Other studies report seasonal and annual variability in zooplankton
(Gray and Dauble, 1977, Beak Consultants, 1980; Page, 1976). Dominant forms
include Cyclopoid copepods (especially Cyclops spp.) in the late fall, winter
and spring and the cladoceran Bosmina spp. (along with other cladocerans) in
the summer and early fall (S/HNP ASC/ER, 1981; WPPSS, 1972). Other abundant
forms include the Calanoids (especially Diaptomus, spp.), Daphnia and
Ceriodaphnia (WPPSS, 1972). Zooplankton densities range from less than 10
individuals/m® (fall) to nearly 5,000 individuals/m® (late spring) (Gray and
Dauble , 1977; Beak Consultants, 1980; Page, 1976). Conflicting reports exist
concerning the importance of zooplankton as a food source for juvenile
salmonids. Becker (1971) states that zooplankters are not important food
items, while Dauble (1980) reports that ~ladocerans constitute a large seasonal
dietary component for O+ chinook. This apparent conflict can probably be
resolved by noting that juvenile salmonids are opportunistic feeders and that
seasonal zooplankton blooms will be taken advantage of, especially by 0+ fish.
Drifting insect larvae, acknowledged to be important contributors to juvenile
salmonid diets, typically constitute less than 5 percent of the zooplankton
community. Peak densities of about 7 larvae/m® occur in mid-July

(Battelle Pacific Northwest Laboratories, 1976).

[chthyoplankton (fish eggs and larvae) has been sampled extensively in the
Hanford Reach between April and July. Densities have been found to be rela-
tively low, ranging between 0.06 to 0.26 plankters/m®. The larvae of the
freshwater sculpin Cottus asper dominate une ichthyoplankton, making up about
95 percent of the catch. No significant vertical or horizontal variations in
densities or composition of the ichthyoplankton were noted.

Periphyton and Macrophytes--The periphyton community in the Hanford Reach is
extensive and abundant, providing most of the local instream primary produc-
tivity. The community is comprsed primarily of diatom aggregations, dominated
by Cocconeis, Asterionella, Synedra, Gonphonena, Achnanthes, Nitzschia, and
Stephanodiscus (S/HNP ASC/ER, 1981). Data on densities occurring on natura)

substrates are not available.

Rooteu aquatic macrophytes occur in slack water areas along the Hanford Reach,
especially sloughs and other backwaters. The nearest significant macrophyte
aggregations occur in Hanford Slough, about 0.8 km (0.5 mi) upstream of the
proposed river mile 361.5 intake/discharge location.

Benthic Invertebrates--Insect larvae and mollusks comprise most of the benthic
invertebrate fauna Tn the vicinity of the proposed intake and discharge struc-
tures (WPPSS, 1972). Midge (Chironomidae) and caddisfly (Trichoptera) larvae

are the dominant benthic organisms, comprising about 90 percent of the numbers
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of individuals collected (S/HNP ASC/ER, 1981). Both of ti.ese forms have been
determined to be important constituents of the diet of juvenile salmonids and
salmonids and other fishes in the Hanford Reach (Becker, 1971). A species list
of benthos in the vicinity of the proposed intake/outfall structures is given
in the applicant's Environmental Report (S/HNP ASC/ER, 1981).

Fish--The Hanford Reach of the Columbia River supports a diverse ichthyofauna.
Forty-four species of fish, five of which are anadromous and none cf which are
rare or endangered, have been identified in this reach (Cushing, 1964; Gray and
Dauble, 1977). A complete species list is given in the applicant's
Environmental Report (S/HNP ASC/ER, 1981); a tist of important fish is given in
Table 4.8. The criteria used to establish importance include:

Rare or endangered status

Commercial or recreational importance

Ecological importance to the structure or function of the ecosystem
Potential or existing nuisance

Likely to he affected by the proposed action

A1l of the anadromdus fishes present in the Hanford Reach have significant
recreational value. In addition, chinook, coho, and, to a limited extent,
sockeye salmon are commercially important. American shad have a lTimited
economic importance. Of the resident fishes, white sturgeon, mountain white-
fish, bluegill, and walleye are of recreational importance (see below); the
northern squawfish is a predator on juvenile salmonids; the largescale sucker
is considered to be a nuisance; and the prickly sculpin is ecologically
significant by virtue of its abundance, especially in the ichthyoplankton, and
as a competitor for the food supply used by juvenile salmonids.

The construction of hydroelectric dams on the Columbia River has left the
Hanford Reach as the only remaining free-flowing portion of the river acces-
sible to anadromous fishes above tidewater; all known mainstem natural produc-
tion of anadromous salmon and steelhead trout occurs in this reach. Portions
of the reach known to be used frequentiy for spawning by fall chinook salmon
are shown in Figure 4.17 (S/HNP ASC/ER, 1981). No evidence was found that
would indicate that the portion of the river adjacent to or within about 4.8 km
(3 mi) upstream or about 8 km (5 mi) downstream is used for spawning by fall
chinook salmon to any significant extent. Estimeétes of the the number of fall
chinook spawning in the Hanford Reach from 1966 to 1981, based on a conversion
factor of 7 fish per redd, are given in Table 4.9 (Watson, 1377). This is
about 18 percent of the fall chinook escapement to the river and about 40
percent of the fall run passing McNary Dam. Spawning occurs from mid-October
to late November. Steelhead trout are known to spawn in the Hanford Reach, but
exact locations and spawner densities are not known. The Washington Department
of Game recently estimated the total spawning populacion of the reach to be
about 10,000 fish. Spawning extends from January through May. Productive
capacity (egg-to-smolt survival) is unknown, although Fickeisen et al., have
estimated overall production in the Hanford Reach to be about 1.6 million
juveniles (Fickeisen et al., 1980).

American shad are known to spawn in the Hanford Reach, but most spawning is

thoucht to occur several miles upstream of the proposed S/HNP intake/outfall
location. Counts at Priest Rapids Dam since 1969 range from 1,360 to 26,500
and the population trend seems to be increasing (S/HNP ASC/ER, 1981).
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It anadromous fish passage counts at Priest Rapids Dam and
! 4

1

imated fall chinook spawning near Hanford--1966 to 1981

‘hinook oho Sockeye Steelhead Chinook Spawning
Imon Salmon Salmon Trout Near Hanford*

an 1ndex of out-migration and are presented in
r compliex above Priest Rapids Dam appears to delay
iuveniles somewhat Al{hwuq“ downstream movement occurs
movement occurs between midnight and first 3\qht,

feed primari | s dAvi 7.:”(4’ aquatic insect ‘1\3"\/39,

eve which are plankton-eaters Several salmon and
ntribute juveniles to the river, wnich pass thirough the
roposed S/HNP intake/discharge location. The closest
Ringold facility a few miles downstream, which
about 21 000 juvenile steelhead yearly Few juveniles are expected to
upstream to oposed intake/discharge location. The Washington
irtment sheries also operates a facility at Priest Rapids Dam. Stocks
Ire most _ hit b 300,000 spring chinook yearlings should be
' \ )+ fall chinook fingerlings Upriver
contribute about 50 percent of the chinook
of coho out-migrants passing Priest Rapids Dam.




fable 4.10 Timing and estimated number
Priest Rapids Dan

Fish
Year Timing (millions

19761 early May 2.63
el .t
1966 early May 4.10

1 oy
1967 early May 0.95
)

1976 mid May 1.6

*spring chinook
**summer/fall chinook

(1) WPPSS, FEIS HNP
(2) Sims and Miller

Sources:

Iimportant resident fishes with recreational value include white
mountain whitefish, bluegill, smallmouth bass, vellow perch. and
white sturgeon are bottom-dwelling scavengers that feed primariiy os
and crustaceans in the Hanford Reach, notably crayfish and freshwater mus
These fish occur throughout the reach and undergo extensive interdam moven
each spring and summer [t is conceivable that some individuals in th

population (Battelle Pacific Northwest Laboratories, 1978: Haynes

tion become anadromous, but most evidence suggests a self-sustaining

1978) Spawning occurs from May throuagh July in swift currents over rocky
gravelly substrate Eggs are demersal and iesive; hatching i1s temperature
dependent, probably occurring within about 2 weeks Nursery areas in the
Hanford Reach are unknown, but may include sloughs and quiet backwater
Mountain whitefish occur throughout the Hanford Reach >pawning areas have
been specifically identified, but spawning probably occurs with insignificant
frequency within several miles of the proposed intake/discharge location (S/HNF
ASC/ER, 1981) Spawning occurs from late November through early January, with
fry emergence in early April Fry disperse throughout the river an

] ]

predominantly in quiet areas, including the Hanford S

nearshore areas and deep pools

ough Older f1 inhabit
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Yellow perch, smalimouth bass, and bluegill are primarily restricted to quiet
backwater areas, including the Hanford Slough, often preferring areas with ag-
gregations of rooted, leafy macrophytes. All of these spiny-rayed game fishes
spawn in spring or early summer, usually in quiet areas with aquatic
vegetation. Juvenile smallmouth bass and yellow perch begin feeding on zoo-
plankton, graduating to larger insect larvae and small fishes as they grow.
Bluegill feed primarily on zooplankton and insects. Although the Hanford
Slough supports significant populations of these fishes, none of them is
expected to frequent the proposed intake/discharge location that is characte-
rized by swift currents,

Little is known of the habits and distribution of walleye in the Hanford Reach.
These fish are usually found in the upper part of the reach, but populations
between the Hanford Slough and Richland appear to be increasing; adults are
usually taken in sloughs by the Washington Department of Game. Spawning occurs
in the spring or early summer. Eggs are demersal and hatch in about 2 weeks.
Juveniles rear in quiet areas. Surface-oriented fry fe~+ on invertebrates but
juveniles quickly graduate to eating fishes as they grow and assume a benthic
existence. Yellow perch and other recreationally important fish are known to
be important dietary items when available (Scott and Crossman, 1973).

Commercial and Sport Fisheries--No commercial fisheries occur or the Hanford
Reach. However, recreational fishing does occur on the Hanford Reach. The
Hanford Reach recreational fishery is managed in two segments. The upstream
segment extending from Vernita to the Hanford townsite is open for sport
fishing from July 1 to October 15. The lower segment is open for spiny-rated
game fish year-round. Significant fisheries exist in both segments.

Most angling is from the bank, usually from the right bank (lTooking down-
stream), due to ease of access, but boat angling has increased in recent years.
Steelhead angling now involves about 26,500 angler-days annually in the
corbined Hanford, Ringold, and Priest Rapids fisheries, with 65 percent of the
effort at Ringold, 20 percent at Priest Rapids, and 15 percent at Hanford.
About 2,500 fish were caught in 1981 for a success rate of 0.11 fish per
man-day.

The most successful sport fishery on the Hanford Reach is that for whitefish.
An estimated 3,500 angler-days yielded a catch of about 12,000 fish, mostly
between Priest Rapids and Vernita. The Hanford STough, about 0.8 km (0.5 mi)
upstream of the proposed intake/discharge location is accessible by boat from
the opposite shore or from downstream areas and received about 4,000 angier-
days of fishing pressure in 1981. It yields smallmouth bass, largemouth bass,
perch, bluegill, and crappie. Walleye are occasionally taken in the Hanford
Slough, and the catchable population appears to be increasing.

Environmental or Man-Induced Stresses

Several significant local environmental stresses presently exist on or are
planned for the mid-Columbia region. A schematic representation of some of the
interactions of these stresses with the biota of the Hanford Reach is presented
in Figure 4.18. Existing impoundments have greatly modified the hydraulics of
the Columbia River and have partially or completely blocked fish runs, resulting
in a very serious impairment of the natural productive capacity of the river

for "resource" fishes. A1l remaini ; natural mainstem anadromous fish produc-
tion in the Columbia has been compressed into the uniquely free-flowing Hanford
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SOURCE: S/HNP ASC/ER, Amendment 4, 1981

Figure 4.18 The effect of industry on the physical and biological complex
of the Columbia River and its fish populations




Reach. Daily fluctuations in the river level along the Hanford Reach as the
result of hydroelectric power production schedules upriver has resulted in
productivity reductions at all trophic levels and reduced productive capacities
for resource species, while favoring some nongame rough fishes.

Water withdrawal for industry, agriculture, and concomitant wastewater
discharges and agricultural runoff has reduced water quantity and quality in
the river. Some agricultural return discharges occur along the Franklin County
bank of the Hanford Reach, contributing agricultural chemicals and their
residues as well as soil leachates. Domestic and industrial effluents have
added dissolved solids of various kinds and have resulted in a deleterious
thermal loading of the river, especially in lower reaches. Large thermal
discharges from reactors along the Hanford Reach have stressed the system
‘ocally, but most once-through reactors have been shut down or mothballed. The
N-Reactor still discharges comparatively large volumes of heated water. New or
planned reac.ors use other cooling methods and discharge relatively small
amounts of heated effluent.

The planned Ben Franklin Dam near Richland, if built, would impound the last
remaining free-flowirg reach of the Columbia River between tidewater and the
Canadian border. This would eliminate the last vestiges of natural anadromous
fish production in the river and produce other dramatic changes in the aquatic
ecology of the Hanford Reach.

Environmental Impacts

Site and Vicinity

Construction and operation of the proposed S/HNP would affect the aquatic
environment and its biological resources as a result of installation and
operations of a triple makeup water intake system and a single blowdown
effluent nozzle. In the aggregate, the effect would be locally significant,
relatively short term, and not easily or practically mitigatible. It is
possible that these effects could be reduced by altering the construction plan,
however. It is proposed that the intake and outfall structures be located at
approximately river mile 361.5. These structures, their installation, and
modes of operation are described in Section 4.1.4.

Construction (installation) of the three torpedo-shaped intake structures and
the single discharge nozzle would involve excavation of two large trenches
across about three-fifths of the river channel. One trench would enter from
the stilling well beneath the proposed pumphouse about 335 m (1,100 ft) east-
ward to a point past the centerline of the river. This trench would contain
three large pipes, terminating from beneath the three intake structures.
According to the applicant's USACE Section 404 Permit Application, the bottom
of this horizontal trench would be at about altitude 99.7 m (327 ft), 3.0 m (10
ft) below the elevation of the river bed, below the intake structures, or about
10.6 m (35 ft) below ordinary high water. No trench width has been specified,
but it is assumed that the width at the bottom would be about 4.6 m (15 ft).

If a 0.75:1 angle of repose for sideslopes can be assumed, the top of the
trench at the intake structure site would be about 9 m (30 ft) wide and at the
ordinary high-water line, between 24 and 30 m (80 and 100 ft) wide. This
configuration would result in the direct surface area disturbance of about
1,219 m (4,000 ft).
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The second trench would be located about 30 m (100 ft) downstream and contain
the outfall pipe. According to the applicant's USACE permit, this trench would
extend from the ordinary high-water line to a point about 213 m (700 ft) off-
shore. It is assumed *hat this trench would be less than 3 m (10 ft) deep over
most of its length and between 4.5 to 6.1 m (15 to 20 ft) wide across the top
over its entire length. According to this plan, about 3,050 m (12,000 ft) of
substrate would be directly disturbed. The trench would be backfilled with
imported sand and gravel and a minimum of 0.9 m (3 ft) thickness of protective
imported riprap.

According to conversations with the applicant’'s engineering staff, the methods
to be employed for excavation of these trenches have not been firmly
established. Drag-line, clamshell dredge, backhoe (near the shore), or a
combination of these methods may be used. A suction dredge would not be used.
A bulkhead may be placed in the intake line trench near the shoreline so that
work on the stilling well and the nearshore end of the trench can proceed under
relatively dry conditions. During this portion of the excavation, a dewatering
system would discharge water into a nearby filtration pond. Excavated material
not used as backfill would be dry-land stockpiled and graded to drain

Drainage is expected to percolate into the highly pervious soils typical of the
area and not to reenter the river except as interflow.

The substrate removal and backfilling operations in the river would be expected
to produce significant short-term, relatively local increases in turbidity,
localized intermediate-term deposition of fines downstream of the operations,
and longer-term alteration of substrate textures. Up to about 15,240 m

(50,000 ft) of the benthic habitat would be directly affected and a somewhat
larger area would be indirectly affected by deposition. Studies of similar
activities in the Hanford Reach indicated temporary reduction of periphyton and
macroinvertebrate densities due to fines deposition to be limited to a zone
extending about 152 m (500 ft) downstream (Page, 1976). No effects were
detected 610 m (2,000 ft) downstream. Work conducted near Pasco indicated that
sand was not redistributed during periods of low flow, but that scouring under
freshet conditions was capable of transporting up to 20,000 tons of sand per
day (WPPSS, 1972). The channel configuration at river mile 361.5 suggests that
sand and other fine materials deposited locally because of construction
activities would be easily resorted and transporied out of the area during
periods of high flow.

Increases in suspended and dissolved organic materials and dissolved inorganic
materials may locally and temporarily reduce dissolved oxygen levels. Low-
sediment biological oxygen demand (BOD) and the turbulent nature of the cur-
rents would help attenuate any potential oxygen depletion problem.

Longer term gualitative changes in benthic habitats would persist after con-
struction activities have been completed. The layer of imported riprap placed
over the backfilled trenches would result in a locally coarser substrate
texture, with larger interstices. Recolonization by benthic invertebrates and
scavengers is expected to occur within a short time, but interstitial spaces
would tend to fill with finer material and habitats over time and their asso-
ciated biota should approach nearly original conditions.

S/HNP DES 4-56




No intensive spawning of anadromous or other resource fish species is known to
occur in the immediate vicinity of the proposed construction activities. Timing
of construction activities, from July 15 through October 15, is intended to
minimize effects on aquatic biota. This is the period of lowest flows, and
siltation of benthic habitats would tend to be more localized. In addition, it
is a period after most O+ chinook would have left the area and only relatively
few adult anadromous salmonids would be present. It is also after the fry of
nonanadromous resource fishes that might have initially dispersed into the main

channel would probably have become redistributed into quiet backwaters, away
from construction influence.

The presence of the intake and outfall structures themselves are not expected

to have an appreciable effect on local biota. Some very local increases in
species diversity may occur.

Some of the adverse impacts discussed above could be significantly reduced by
altering construction activities. According to a contour map of the river
bottom developed from surroundings, the deepest part of the river and the
proposed intake/discharge location is approximately midstream. This presumably
could necessitate the installation of the intakes at a distance of about 274 m
(900 ft) from the ordinary high-water line. At a point about 853 m (2,800 ft)
downstream of river mile 361.5, the deepest point appears to be about 122 to
152 m (400 to 500 ft) from the ordinary high-water line, half the distance at
river mile 361.5, and channel depth is sufficient for the structures (deeper
than the proposed site). Recognizing that geotechnical and engineering feasi-
bility has not been examined, locating the structures about 853 m (2,800 ft)
downstream of river mile 361.5 would reduce aquatic environmental effects of

construction because the size of excavations and the duration of excavation
activities would be substantially reduced.

Impingement and Entrainment

Operation of the S/HNP would result in the withdrawal of less than 2.83 m3®/s
(100 cfs) of river water through the three intake structures, as described in
Section 4.1.4. The proposed structures were designed in part to minimize the
threat to juvenile fishes of impingement or entrapment. The outer skin of the
structures would be perforated with 0.95-cm (3/8-in.) diameter holes. The
maximum design approach velocity would be 0.15 mps (0.5 fps) at the screen
surface and 0.03 mps (0.1 fps) about 2.54 cm (1 in.) from the surface. Under
actual maximum operating conditions, however, 2.46 m3/s (86.7 cfs) pumping rate
approach velocities wouid not be expected to exceed 0.13 mps (0.43 fps). Under
annual average operating conditions [1.76 m3/s (62.4 cfs) pumping rate],
approach velocities would be about 0.06 mps (0.22 fps). Although river veloci-
ties under various flow conditions in the immediate vicinity of the proposed
intake structures are not available, the applicant's ASC/ER states that the
minimum ambient velocity under minimum regulated flow conditions would be about
0.70 mps (2.32 fps), which is over five times the approach velocities under
maximum pumping conditions and over ten times the approach velocities under
annual average pumping conditions. Although the longitudinal flow vector along
the screen surface can be expected to be considerably less than ambient river
velocities, there would be a tendency for even passively drifting small
"impingeable" fishes that might come into contact with the surface to be swept
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clear. Darting speeds of juvenile fish large enough to be impinged rather than
entrained (nonplanktonic juveniles) are well in excess of the maximum design
approach velocity of 0.15 mps (0.5 fps). According to WPPSS information,
divers who inspected operating intake structures at WNP-2 similar to those
proposed for S/HNP observed no impingement of small fishes, even though they
were known to be present in the area.

Drifting biota (phytoplankton, zooplankton and ichthyoplankton) would be
subject to entrainment through the 0.95-cm (3/8-in.)-diameter openings in the
intake structures. Although all entrained biota would be expected to perish,
no measurable or significant reductions in populations of these organisms would
be expected to result. Under maximum pumping conditions, assuming no
avoidance, about 1,100 prickly sculpin larvae per hour would be entrained and
lost during periods of maximum abundance. This number is trivial when compared
to the total population. No change in population dymamics of this or any other
species is anticipated. Fry of most resource fishes, including salmon, steel-
head, bass, perch, and bluegill, prefer shoreline or backwater areas, and
susceptibility of these forms to entrainment would be thereby reduced. A study
conducted to evaluate similar structures at WNP-2 failed to detect any entrain-
ment of fish eggs or larvae, even though about 30 percent of the total water
pumped for about 1 year was sampled using a large cage with 2.0-mm mesh size.
It is possibie that some pelagic eggs (e.g., shad eggs) were entrained and
escaped detection because of their size.

In addition to the potential environmental effects of impingement and entrain-
ment, operation of the S/HNP would result in a consumptive use of Columbia
River water, which would have a very small but incremental biological effect.
Not water consumption with maximum pumping [2.45 m3/s (86.7 cfs)] and maximum
w.scharge [0.37 m*/s (13.2 cfs)] would be about 0.2 percent of the minimum
regulated flow of 1,019 m®/s (36,000 cfs)] and would have no local effect on
aquatic biota, but must be added to all other consumptive water use along the
Columbia River in the consideration of present and future water allocation,
including fish flows at hydroelectric dams.

Thermal Discharges

Operation of S/HNP would result in the continuous discharge of heated blowdown
into the Columbia River through a single-port nozzle located about 210 m

(700 ft) offshore of the ordinary high-water line and about 30 m (100 ft)
downstream of the intake structure. Maximum discharge volume would be about
0.37 m*/s (13.2 cfs) and maximum temperature differential would be about 16.6°C
in winter and 9.4°C in summer. The thermal plume was modeled for three operat-
ing and discharge conditions:

(1) "Regulatory case"--minimum river discharge [1,019 m®/s (36,000 cfs)];
maximum effluent volume [0.37 m®/s (13.2 cfs)]; maximum effluent tempera-
ture (29.2°C); restrictive river temperature (20°C).

(2) "Average case"--median river discharge [3,278 m®/s (115,752 cfs)]; typical

effluent volume [0.18 m3/s (6.28 cfs)]; typical effluent temperature
(20.5°C); typical river *emperature (10.8°C).
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(3) "Lower excess temperature case"--minimum river discharge [1,019 m®/s
(36,000 cfs)]; average effluent volume [0.18 m®/s (6.28 cfs)]; average
effluent temperatuve (20.5°C); typical winter river temperature (3.9°C).

Graphic representations of modeling results show surface isotherms and long-
section plume isotherms in Figures 4.19 through 4.21. Although these cases do
not include worst-conceivahle conditions for aquatic biota, they are
representative of conditions that could reasonably be expected to occur during
various seasons and under recurring operating conditions.

The effects of thermal discharges on aquatic biota vary according to ambient
river conditions, primarily discharge and temperature, and the differences in
temperature between the effluent and receiving water. General reviews of
information on the effects of thermal discharges on aquatic biota occur in the
applicant's Environmental Report (S/HNP ASC/ER, 1981), the WPPSS Final Environ-
mertal Statcment for WNP-2 (WPPSS FEIS, HNP-2, 1972), and the WPPSS Draft
Operating License Environmental Report for WNP-1/4 (WPPSS, 1982). Much of the
work reviewed in these documents was conducted on the Hanford Reach, and is

particularly germain to the issue of potential environmental effects of the
proposed S/HNP thermal discharge.

Plankton--Because that portion of the plume producing a 0.3°C or greater
increase in temperature would occupy less than 1 percent of the cross-sectional
area of the river under worst-case (low flow, high thermal discharge) con-
ditions, a very low percentage of the plankton community in the river would be
exposed to elev. ted temperatures even for a short period. Therefore, no
significant temperature 2ffects on plankton, including phytoplankton, are

expected. Effects on community structure and function are expected to be
negligible.

Periphyton and Macrophytes--No macrophytes exist in any area that will come
under the direct influence of the proposed thermal plume. Therefore, no
thermal effect can be anticipated for these forms. The periphyton community
would be affected to the extent that the benthic substrate on which it grows
would come under the influence of the thermal plume. Only a very small portion
of the benthic substrate immediately adjacent to and a short distance
downstream of the heated pipe would experience elevated temperatures. In spite
of the changes discussed above, no significant changes would occur that would
affect the structure and function of the overall periphyton community.

Benthos--The anticipated effect of heated discharge from S/HNP on the benthic
invertebrate community would be similar to that anticipated for the periphyton
community. The very small percentage of the substrate to be affected and the
upward-pointing nature of the proposed outfall, directing the warmest portions
of the plume away from the bottom, ensure that local effects would be slight.

Fish--Temperature is an important mediating influence on the fish resources of

the Columbia River. The fish populations most sensitive to thermal stress are

coincidentally the most important commercial and recreational species present:
the anadromous salmonids.
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Those life stages of anadromous salmonids most likely to encounter the heated
effluent plume are outmigrating juveniles, dispersing newly emergent fry and
upstream-migrating adults. Spawning and incubation apparently do not occur in
any area that would come under the influence of the plume, and rearing juve-
niles are known to prefer shallow shoreline areas and quiet sloughs and back-
water areas, rather than swift, deep areas like the location of the proposed
S/HNP outfall. Adult salmonids migrating through the Hanford Reach are known
to prefer the right side of the river (looking upstream). These fish are also
known to actively avoid temperatures that are potentially dangerous to them.
Given these behavioral characteristics and the projection from plume modeling
that under worst-case conditions, the portion of the plume representing a
temperature elevation in excess of 0.3°C would occupy less than 1 percent of
the river cross-section, no significant effect of locally elevated temperatures
would be expected to accrue to upstream-migrating adult anadromous salmonids.

Dispersing newly emergent salmonid fry can be expected to occupy most portions
of the river near spawning grounds, but these fish seek sheltered, shallow
areas soon after initial dispersal. The closest upstream spawning area for
anadromous salmonids is several miles upstream, sufficiently far for most fry
to have selected preferred habitat before the main river current would carry
them past the plume. Nevertheless, some fry may pass directly through the area
proposed for outfall location. Likewise, actively outmigrating juveniles are
known to disperse in the river somewhat (S/HNP ASC/ER, 1981; WPPSS, 1972),
although the tendency is to stay relatively near the shore, and some individuals
could be carried through the plume area by the current. Analyses of thermal
dose required to elicit death or direct adverse physiological effects, such as
equilibrium loss in light of expected passive travel time through the plume,
indicate that no significant direct effects on juvenile salmonids would result
from passage through the plume. Under worst-case conditions, the juvenile would
receive about 18 percent of the median equilibrium-loss dose (S/HNP ASC/ER,
1981), well above that required to elicit an increased predation rate under
laboratory conditions. Two major factors argue against this scenario being
repeated with significant frequency under conditions that could be expected to
exist in the river. First, juveniles, especially small (0+) ones, tend to be
distributed near the shoreline, not where the plume would be. Second, it is
improbable that even very small fish would enter the plume and remain in its
centerline with no avoidance behavior long enough to receive a maximum thermal
dose. It is conceivable that some small increase in predator-related mortality
would occur; however, the magnitude of such an effect is not likely to cause
significant reductions in juvenile salmonid populations.

Chemical Discharges

Operation of the proposed S/HNP would lead to some chemical alterations in the
water discharge at the outfall. Most of these changes would result from
concentrating effects of the cooling system. Some of the changes would result
from additions of certain chemicals to control corrosion, scale formation,

algal growth, etc. Details of processes leading to changes in water quality
are discussed in Section 4.2.3.2.
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Of the average 0.18 m®/s (6.3 cfs) [maximum 0.37 m®/s (13.2 cfs)] discharged,
99 percent would be cooling water blowdown and less than 1 percent would be
composed of treated wastewater from demineralizer regenerant wastes, pre-
treatment wastes, filter backwash, and plant facility floor drains, collec-
tively referred to as low-volume waste treatment effluent.

The concentrating effects of the operation of the S/HNP on most of the dis-
solved and suspended substances in the Celumbia River is not expected to have
any significant effects on aquatic biota. The ambient concentrations of
certain heavy metals (notably cadmium, copper, and mercury) exceed EPA maximum
criteria under existing conditions, and concentrations of these metals would be
elevated slightly (4 to 6 percent) at the edge of the mixing zone. It should
be noted, however, that EPA standards are generally at least an order of
magnitude below observable threshold concentrations and that standards in the
cases of cadmium and copper are and would continue to be only slightly
exceeded. No biological consequences of any increased concentrations of these
metals would be expected. In the case of mercury, maximum EPA standards would
be greatly exceeded (three orders of magnitude), but the ambient river concen-
tration would be elevated only slightly at the edge of the mixing zone (6
percent) and very slightly after full dilution (0.43 percent). Because the
biological effects on which EPA bases its standards occur only after relatively
long-term exposure, and because the presence of elemental mercury is mediated
biologically to some extent in freshwater systems, no perceptible or signifi-
cant biological effects of increases in mercury concentrations due to the
operation of S/HNP are expected.

Addition of sodium hypochlorite, however, may have biological consequences.
Although blowdown would not be discharged durirg chlorination and until total
residual chlorine (TRC) levels fall to 0.38 mg/1, nominal (average) concentra-
tions in the discharged water would be 0.2 mg/1. Concentrations of this
magnitude are known to have serious biological consequences. EPA comments on
the proposed characteristics of the WNP-2 discharge (WPPSS, 1972) indicate that
recommended concentrations of TRC should not exceed 0.1 mg/1 for a period not
exceeding 30 minutes per day or 0.05 mg/1 for a period not exceeding 2 hours
per day. In addition, the nominal concentration at the edge of the S/HNP
mixing zone would be 0.002 mg/1, precisely the maximum permissible level,
leaving no room for errors in estimation of dilution patterns or for operational
errors (i.e., accidental overuse or discharge of blowdown with greater than
0.38 mg/1 TRC).

EPA pointed out that adult rainbow trout exhibit avoidance behavior when
exposed to 0.001 mg/1 TRC (50 percent of the proposed concentration at the edge
of the mixing zone) and that trout fry are killed instantly at 0.3 mg/1 TRC,
which is less than the proposed nominal periodic concentration in the S/HNP
discharge, which would occur three times per day during the summer months
(S/HNP ASCER, 1981), and only slightly greater than the 0.2 mg/1 nominal
continuous (average conditions) concentration in the effluent. In addition,
the proposed S/HNP effluent would be heated, synergistically increasing the
anticipated effects of exposure to TRC. Both direct and indirect effects would
be expected. For example, those organisms not killed outright by exposure to
the discharge plume would experience greatly increased susceptibility to
predation (see previous section, "Fish"). It must be concluded that the
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combined (synergistic) conditions of heat and TRC in the discharge plume would
present a localized threat to aquatic biota, especially juvenile fishes. Since
the plume occupies about 0.7 percent of the river cross-section during minimum
regulated discharge conditions, a proportionate significant threat to any
evenly distributed organisms would be expected. This threat shouid be con-
sidered incremental and cumulative with respect to similar discharges or other
environmental perturbations on the Columbia River.

Mitigating Measures

Certain measures undertaken to protect aquatic biological resources are not
specified, but are implicit in the proposed S/HNP design and are often required
by Federal or State statute. The use of a cooling tower instead of once-
through cooling is an example of this kind of measure. The applicant has not
prepared a list of special considerations for the protection of or the reduc-
tion of adverse consequences to aquatic biota, but a few such considerations

have received passing reference in the applicant's Environmental Report (S/HNP
ASC/ER, 1981). These include:

(1) Use of perforated pipe, midstream intake structures with Tow approach
velocities.

(2) Timing of construction activities.

(3) Location of intake and discharge structures away from important spawning
and rearing areas.

(4) Delivery of sanitary sewage effluent to a percolation pond instead of the
river.

(5) Nondischarge of cooling system blowdown during chlorination and until TRC
falls to or below 0.38 mg/].

In the staff's judgment, the following additional measures to further reduce
adverse consequences to aguatic biota are required:

(1) Reduction of TRC to levels below 0.38 mg/1.

(2) Use of an alternative to sodium hypochlorite for antifouling purposes
(ozone or bromine gas have been suggested).

(3) Since naturally occurring suspended silt concentrations in Columbia River

water are apparently high enough to scour the piumbing and keep it clean,
antifouling agents should not be used.

(4) Consider relocation of the intake/discharge site to a point about 762 to
1,219 m (2,500 to 4,000 ft) downstream of the proposed location. Between
762 to 1,219 m (2,500 and 4,000 ft) downstream of the proposed location,
maximum river depth is within about 122 m (400 ft) from the ordinary
high-water line, and the channel depth is as great or greater than at the
proposed location. Locating the structures in this area would require
excavations less than half the size of those proposed. In addition, the
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proposed location is in an arez where the main current crosses from the
northeast to the southwest side of the channel and, judging from the
channel conformation, an area where turbulence and predominating flow
vectors would have a tendency to vary greatly with discharge. No such
variations in channel configuration are evident at the suggested down-
stream location.

4.2.4.2 Terrestrial Ecology
Site and Vicinity

Existing Conditions

The Hanford Res»rvation is a semi-arid area that supports a shrub-steppe type
of vegetation. The plant site, the transmission line corridor, and the pipe-
line corridor are primarily within two vegetative community types: sagebrush-
bitterbrush/cheatgrass and sagebrush/cheatgrass (see S/HNP ASC/ER

Figure 2.2-1) The sagebrush-bitterbrush/cheatgrass community supports a
greater number of plant species than the sagebrush/cheatgracs community.

The northern end of the pipeline corridor and the pumping facilities are
located in the old Hanford townsite in which Siberian elm, black locust trees,
and a number of non-native and native herbaceous species grow. A riparian
community occupies the banks of the Columbia River. This vegetative community
is characterized by a few shrub species and a variety of grasses and forbs.
The main species occurring in each community are given in Appendix K. Part of
the piant site has experienced range firas, which generally cause the elimi-
nation of the shrub species, an increase in cheatgrass, and a lower diversity
in the other herbaceous species.

Some of the animal species that are found on the Hanford Reservation occur
exclusively in the sagebrush-bitterbrush/cheatgrass or sagebrush/cheatgrass
community types. Other animal species occur only or predominantly in the
riparian community or in the old Hanford townsite. The old Hanford townsite is
unique in that trees planted by the settlers have remained and provide nesting
and perching sites for a number of bird species, especially the raptors. These
trees also provide browse and are an important fawning area for mule deer.

About 60 species of birds are found on the Hanford Reservation. Some are only
occasional visitors, like the snowy owl, whereas ducks flock there by the
thousands during the winter. The waterfowl and raptors are found primarily
along the river, whereas steppe birds and upland game birds occur mostly in
various brush/grass plant communities. Appendix L includes a table listing the
names of waterfowl and fish-eating bird species and a table giving the number
of adult raptors successfully nesting on the Hanford Reservation.

Thirty-nine mammalian species occur on the Hanford Reservation, but not

necessarily on the S/HNP site. A list of these species, which includes 12 bat
species, is given in Appendix M.
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The staff concludes that the adverse impacts of constructing and operating the
S/HNP on the biological communities of the site and vicinity will be minor and
any detrimental effects that might occur can be easily mitigated

Mitigating Measures

To mitigate detrimental effects of wind erosion caused by construction activi-
ties, the applicant committed to the following In areas where grading by
itself is not sufficient to control wind erosion, gravel over the surface of
eroding areas will be used for stabilization. If necessary, chemical stabiliz-
ing agents (resinous adhesives, dust palliatives, etc.) will be used after
review of the impacts for any toxicity.

iransmission Corridors and Offsite Areas

Existing Conditions

All transmission corridors, intake and discharge water pipelines, railroad
spurs, access road, switchyard, and pump house are located on the Hanford
Reservation. Therefore, the terrestrial ecology information given in Sec-

tion 4.2.4.1 also applies to these areas. Except for the pipeline crossing the
old Hanford townsite and riparian community, these corridors do not cross any
other significant biological community types.

Environmental Impacts

The environmental impacts resulting from the constructior of the transmission
corridors are contained in Appendix J prepared by the Bonneville Power Adminis-
tration

The estimated areas of land needed for offsite facilities are as follows:
54 ha (134 acres) for intake and discharge pipeline, 19 ha (42 acres) for the
railroad, and 21 ha (52 acres) for access roads.

The construction ers roads, a railroad spur, and a pipeline from the site
to the Columbi- vi destroy the plants and ki1l many of the small
animals inhé e rights-of-way. The access roads and railroad spur
will remain ¢ lea r the life of the S/HNP, but the pipeline will be
covered and tie area révegetated. The applicant has agreed to select a pipe-
line route so that it will rot destroy any of the trees in the old Hanford
townsite. Therefore, the disturbance to the plants and animals will be
temporary for the duration of construction activities and until the corridor is
revegetated

The staff concludes that the impacts of .onstructing and utilizing these
corridors on the biological communities will be minor, any detrimental effects
will be temporary, and that no mitigative measures are necessary.




fhdd”ﬁvvwd and Threatened Specie

[

fl?‘?\”\(i ( ndit
Vegetat)

Ror 'i)i)s*l

endangered

threatened or

Fish and Wildlife
ervice, 1980) ‘ ce been reported in ti a of the intake structure
(S/HNP, ASC/ER, 1981: Fickeisen et a 80) at tt
1

2L

e Hanford >lough The
from the Hanford Slough
a narrow strip

and sand substrate
)ximately 1.6 km (1 mi) of

e ‘.’l!‘y were 1n 1d d nearl mature fruits (.(,"HN;"' ASC/ER,

1981) In 1980, the : | north of the 1ntake structure
(Fickeisen et al., 8 Th \ingto ural Heritage Program 1981 list of
endangered, threatened, ‘ lants (Washington Natural

rippa calycina var columbiae as

pecies was fo ( na s \ g n Apri ) 198

downriver of t | al ) ( ] | opu ! on was mited to

f shoreline above

Jver 100 small plant
horeli

Heritage Program, 198
threatened The Washi n i Department of Natural Resources 1s in the
process of adopting t L Astra

J
much of the Hanford Reservati Cr

h : ( 1s found 1n

x(fj‘gjﬂA as sensitive by the
Washington Natural Heritage Progran C/ER, 1981; Washington Natura
e N 1981 ) ]

1) 1gnatio sensitive” 1ncludes species with

jaulus s ‘»yuaattuu. which 1s common 1in
yptantha leucop i

sand blowouts of the proposed pro) s1te

Her 0q
the State whose populations

+

use trends continue

threatened dangered the U.: Fish and

with the Hanford ] (Fickeisen
peregrine lcons Bald eagles a..e endangered
Ltes excep in Washington, Oregon, Minnesota,

are listed as threatened (43

ndangered

Reser
They generally ar
ner and Hanson,
trees along the Columbia
River ‘00st] s1t )st common ised 1 old Hanford townsite,
During the winter, bald
eagles rely on | and salmon carcasses e found in the Hanford
River (Fitzner and Hanson, 1979 The wintering
e Hanford Reservation has increased over the years from

)
b

ver 20 birds in the late 1970s (Fitzner and

located 1 4 m “( "1"u)*~b“1 pumg '(J-\j_\p

3 River, this
Presently, little
H\"'ulnf ‘H}E"»P'vd'

for feeding and




] 3
?vau'!wp falcons require

1 km (0.6

Relatively

and nesting peregrines

record of

(Fickei
the falcon

1541

ahtnd

1y 45

to 4

HN¥ ASC
t

ec1e

umbla
o lumt

ncorhvyn

1dere

Reac

strate) of Qu'ijlti( 3 1y

N¢

1
ievel

o
K

'mv1ﬂ?u

mi) of
1ittle of

peregrine
1 |
S can be
not

per

et 1
e
are

0 km d

threate
OCCUTr W
Keach

ER, 1981
int

er D

he g

I re
ind

.| na

React

\us
- - -
portant sp

}

0Oy

b rer
1y Darre

m

eat
HNF

1ng

water

aqn !
J8U ) )

viewed

endangered

nesting cliff greate
open foraging a
cf habitat
been reported
the Tri-Cities
his 11 ates that
proposed project
cant because pereqgr
Qe‘?“"i"jt"'\l:

Hanford

ar ,
Hanford Reservation
area The only published
winter migrants
migratory sightings
these

ovey
to

L

nis type exis the

have not

falcons 1n

S

area of
winter or
xpected near th
as sign

the

HOowever

' ¥

Ines range

)t appear

an area

ay, and 10eS NC

ned or 1aan ‘Pd@rda ;\t“ that

ithin

gered aquatic

anford Reach (S

yrganisms Of

HNP ASC/ER,

of
Game.
) and the great

e found throughout
estricted to
of
t (Salmo gairdneri) are
the Hanford
11 f

hab

1 ¢ 1 r +
wasnhing

Sevey

Nor
ve}

al species concern

artment of
nuttal

rh
ted e inese

1
ylumbia ver |

impet ¢ nutta

o
|

umbiana) were onre

now

snail Litho u

J:,tru,
ke Rive This range 1
1Sen

1Q8aN Y I n
198U ) ]

Appar the

en
111 species Pacific

+

SPP. ) na the

head

races of

ng mal

U. tshawytscha) (5
—d :

stee (of)

depend on
1Ng areas
HNP ASC/ER, 1981)

ec es veral Saimor
remaini nstem Sj

st 5f or fall

AWT

f intake . the habitat (
candidate for 11 1ng

Servi( (dunes, sage

e
by the e

) O Y

1 | . ¥
V erocarpus a

ay al struction anc

enel

Meas




Should this species become listed as threatened or endangered prior to con-
struction, formal consultation with the U.S. Fish and Wildlife Service pursuant
to the provisions of the Endangered Species Act, as amended (16 USC 1536),
would be required. Where possible, construction activities should be directed
to avoid disturting Astragaulus and Cryptantha habitat areas.

4.2.6 SOCIOECONOMICS

The study area chosen for socioeconomic analysis included Benton and Franklin
counties and six cities in the counties. This area and the jurisdictions
within constitute the location of most of the population expected to be
associated with the proposed project and would receive the most significant

impacts. The choice of this study area does not preclude the possibility of
impacts in other nearby areas.

4.2.6.1 Employment and Income
Existing conditions
Employment

Based on 1981 Washington State Employment Security Department (WESD) (1981)
estimates, activities related to the Hanford Reservation, agriculture, and food
processing constitute the primary economic base of the Tri-Cities Standard
Metropolitan Statistical Area (SMSA) (Benton and Franklin County). Dominant
sectors in the economy include services (26 percent of employment), contract
construction (17 percent), wholesale and retail trade (19 percent), and
government (17 percent). Together, these four sources of employment constitute
79 percent of the jobs. Numerically, these four sectors have also accounted
for the major part of the increase (86 percent) in number of jobs since 1973.
Increases in employment in the Tri-Cities, as elsewhere in the country, were
greater than increases in population in recent years as birth rates declined
and the labor force participation of the population, especially women,
increased. The percentage increase in employment in the Tri-Cities area was
considerably greater than for "the state as a whole" or the United States.

Since 19/3, the primary reasons for the dramatic increase in employment have
been the Hanford Reservation related activities of the U.S. Atomic Energy
Commission (AEC) and successor agencies and the development of Washington
Public Power Supply System (WPPSS) Nuclear Power Plants 1, 2, and 4. From 1977
to 1980, WPPSS employment increased by 4,010 persons (37.0 percent). While
Federally funded employment generated by DOE remained relatively constant
during this period, it was nonetheless a dominant part of the employment base
(20 to 25 percent). These two categories of employees accounted for nearly
one-third of all employment in the Tri-Cities SMSA during this period
(Washington State, Employment Security Department, 1981). Support activities
and local government also increased rapidly during this period to provide goods
and services for the expanding population base.

Employment and industry in an economy may be classified into basic and nonbasic
(or secondary) categories. Basic activities are those activities producing
goods or services that are exported from the area. Power-generating facilities
1ike WPPSS plants, the power from which is transmitted outside the area, are
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basic activities Federal employment serving the nation rather than the region
is basic The relationship between basic and secondary employment in the
Iri-Cities was recently estimated to be 1:0.85 (Williams, Kuebelbeck and
Associates, 1981) An earlier study estimated the relationship at nearly the
same, 1:0.8 (Community Development Services, 1979). If one assumes that the
ratio 1:0.8 is correct, the number of basic employees in the Tri-Cities SMSA
was about 31,700 in 1980. Employment by DOE and WPPSS, all basic, constituted
59 percent of basic employment

Employment for construction of WPPSS nuclear power plants, estimated at 9,790
in 1981, is expected to decline to a 620-person operational work force in the
next 3 years This reduction, 16 percent of total employment (based on 1980)
and 29 percent of basic employment, will result in overall reduced economic
activities unless other developments or other sectors grow significantly.
Construction of the S/HNP power plant during the 1983-93 period would ease, but
not eliminate, the effect of the WPPSS employment reduction as WNP-1 and -2 are
completed and if WNP-4 is terminated (1981). Employment by the Federal govern-
ment seems unlikely to provide relief since efforts to reduce the size of the
public sector continue. Other projects provide some potential for development,
but their fates and timing are uncertain Other such projects include:

Basalt Subsurface Hazardous Waste Disposal

Site--Hanford Reservation,
3,000 work force, could start 1987 1f this site, one of three considered
nationally, 1s chosen.

Priest Rapids and Wanapum Dam Expansion Project--Grant County, within
commuting distance, 1,100 employees at peak, scheduled to start in 1983
and be completed in 1988

Others--A grain terminal, food packaging plants, ethanol distilling,
electronic manufacturers, etc foo indefinite to predict effect on
employment in the Tri-Cities area.

Based on available information, employment in the study area is expected to
decline throughout the 1980s The employment level in 1981 is not expected to
be achieved again until the mid-1990s This conclusion assumes normal growth
in employment in the economy other than basic and secondary employment related
to power plant construction and operation. The reduction in employment would
be less severe with development and operation of S/HNP than without it.

Income
Per capita personal income in the Tri-Cities SMSA was $9,705 in 1979, the
latest year of record (U.S. Department of Commerce, Bureau of Economic
Analysis, 1981) The area ranked 40th among all 273 SMSA's in the nation. The
average per capita income of the Tri-Cities exceeded the State of Washington
average by $174 (Washington State, Department of Revenue, 1981) and the
national SMSA average by $386 (U.S. Department of Commerce, Bureau of Economic
Analysis, 1981)

The principal sources of income in the study area are services (25 percent),
construction (23 percent), manufacturing (17 percent), and government (11
percent). Although the data are for 1978, the distribution of income would be
approximately the same in 1981 (U.S. Department of Commerce, Bureau of Economic
Analysis, 1980)
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For the future, the dominant role of the construction industry is expected to
decline with completion of the WPPSS projects. Construction of S/HNP would
lessen the decline in construction 1ncome Income in some secondary sectors,
(e.g., trades and services) would also likely suffer.

Environmental Impacts
Emp loyment

The focus here is on changes in existing economic conditions in the study avea
that would result from development and operation of S/HNP.

The procedures used in this study to evaluate likely impacts begin with the
employment effect of S/HNP. A baseline employment Tevel without S/HNP 1is
projected and then a future with S/HNP is projected for comparison. The
driving force for alternative scenarios 1is construction cf the WPPSS power
plants, because of the very large labor force involved.

Iwo scenarios were considered most relevant for estimating the likely employ-
ment impact of development and operation of S/HNP Employment projections are
translated into population projections in Section 4.2.6.2. In this section,
the differences in expected employment levels with S/HNP compared with its
absence are used to project effects on the economic base, income, and
government and fiscal conditions

scenario 1 - WNP-1 and -2 will be developed on schedule. S/HNP would not

be developed

cenario 4 - WNP-1 and -2 will be developed on schedule S/HNP would be
developed over the 1983-1993 period.

In the Potential Site >tudy (URS Company, 1981), two additional scenarios (#2
and #3) considered continued construction of WNP-4. Since that study was
completed, WNP-4 has been terminated

Puget Sound and Light Company Power Project Employment--Development of the
Puget Sound Power and Light Company S/HNP 1s scheduled to begin construction in
1983. and the two units are to become commercially operable in 1991 (Unit 1)
and 1993 (Umit 2) The S/HNP would have an annual work force of approximately
571 in 1983. a peak work force of 4,617 in 1988, and an operational work force
of 345 by 1993 and throughout the life of the project (Table 4.11). Approxi-
mately 10 percent of the labor would be nonmanual, whereas 90 percent would be

manual labor during the peak construction years (1983 to 1990).

cenario 1--Scenario 1 represents the projection of work force requirements
related to construction of a nuclear power plant on the Hanford Reservation
without S/HNP (Table 4.12) In October 1981, WPPSS decided to suspend con-
struction of WNP-4 for financial reasons At the time of the decision, WPPSS
indicated the desire to restart construction on WNP-4 by July 1983, given a
favorable financial climate. A few months later, WPPSS directors terminated
WNP-4 in the face of continuing financial difficulties Scenario 1 was devel-
oped to identify the work force requirements related to development of a
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Table 4.11 Estimated onsite S/HNP personnel!

Bechtel NESC PSP&L
Manual Non-Manual Non-Manual Security O0&M Total

500 50 . h 571
1,085 125 26 1,257
2,005 175 2 34 2,282
3,020 250 ) 3,373
3,810 330 8 4,287
4,035 380 16 4,617
3,450 405 ' 6 4,108
2,075 330 ' 11 ‘ 2,717

1,155 212 1,677
200 87 601

A1l entries are annual averages.

Start of construction, January, 1983.

Commercial operation Unit 1, January, 1981.
Commercial Operation Unit 2, January, 1983.
Additional personnel to support refueling included

at 50 full-time equivalent employees per year.




12 Onsite work force requirements for nuclear
power plant construction, Hanford Reservation,
Scenario 1 and Scenario 4

Scenario 1 Scenario 4

1
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Total S/HNP Total
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Includes an unknown number of workers on WNP 4 because work force
estimates for WNP 1 and 4 were reported as a combined total by

The projected division of work force requirements after
are based on information from the sources identified below.

1980 estimates reflect a 22-week labor-management dispute during
which the manual work force was substantially reduced. During the
first quarter of 1980 there were approximately 8,460 manual and
nonmanual workers on site.

1981 estimates reflect the slowdown and controlled termination oOn
WNP 4. During the second quarter of 1981, there were approximately
11,100 manual and nonmanual workers on site. The wecrk force on

WNP 4 during the controlled termination is not shown because fewer
than 10 workers were reported on the project in November 198l.

Wwashington State Employment Security Department, July
1981: WPPSS and Bechtel projections, August 1281.
Waterhouse and Wagner, Bechtel, personal communication,
)ctober, 198l January 1982.
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nuclear power plant on the Hanford Reservation, assuming WNP-4 is permanently
terminated. Although it is realized that a work force would be required at
WNP-4 to abandon the site, no data were available at the time of this study to
indicate the potential work force required for termination. Therefore, to
avoid unnecessary speculation, work force requirements were not projected for
WNP-4 under Scenario 1. Peak work force employment related to completion of
WNP-1 and -2 would occur during 1981 and 1982 for Scenario 1 (Table 4.12).

This peak employment would be 9,790 employees and would decline from 1981 until
commercial operation of both units was under way in 1986. Then, an operational
work force estimate of 620 employees would be required at the WPPSS sites.

Scenario 4--Scenario 4 identifies work force requirements for nuclear power
related projects st the Hanford Reservation with completion of WNP-1, -2, and
S/HNP, and terminav on of WNP-4 (Table 4.12). As indicated in the discussion
of Scenario 1, the peak work force requirement would be realized in 1981, 9,790
employees. Scenario 4 identifies more stable work force requirements for the
nuclear-related projects at the Hanford Reservation than Scenario 1. The
overall work force requirement, ranging from 5,750 in 1983 to 3,340 in 1990, is
substantially higher than the work force requirements for Scenario 1. The
operational work force is identified in 1993 at 970 employees, the combined
requirements of WNP-1, WNP-2, and S/HNP.

Figure 4.22 shows the work force requirements for Scenarios 1 and 4, as well as
the work force requirements for Scenarios 2 and 3, which included completion of
WNP-4 .

Iri-Cities SMSA Employment--Scenario 1 and Scenario 4 projections for nuclear
power plant-related employment (manual and nonmanual) were analyzed for their
overall effect on the Tri-Cities SMSA future employment growth. The
projections presented below are used in this study to identify socioeconomic
and transportation concerns. The Tri-Cities SMSA employment ; ~ojections are
based on the following assumptions:

(1) Employment asseciated with nuclear power plant development will remuin as
a leading factor in economic activity in the Tri-Cit.es SMSA for the
foreseeable future (Washington State, Employment Security Department,
1981).

(2) Other than the PSP&L S/HNP, no major construction projects are planned
within worker commute distances of the Tri-Cities SMSA that would employ
persons in the manual and nonmanual categories currently associated wiun
nuclear power plant development (see "Other Projects" below).

(3) Employment related to nuclear power plant construction and operation may
be considered a basic activity resulting in secondary employment in
nonbasic industries. The basic to nonbasic employment multiplier used for
the analysis has been established as 1:0.85. [The actual basic to non-
basic ratio experienced in the Tri-Cities SMSA from 1976 to 1980 has been
calculated to be a 1:0.85 secondary employment multiplier (Williams,
Kuebelbeck and Associates, 1981) and the secondary employment multiplier
calculated during the first three years of the WPPSS monitoring study was
1:0.8 (Community Development Services, 1979)].
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Table 4.13 Projected employment growth in Tri-Cities SMSA
with WPPSS WNP-1 and -2, Scenario 1

Nuclear Balance of Benton-
Power Projects Related Franklin Nonagri-
Employment at WPPSS and cultural Wage and
Secondary Employment Salary Employment Total
Year at 2.4% Growth Employment

1981 18,110 43,610 61,720
1982 15,820 44,660 60,480
1983 9,580 45,730 55,310
1984 4,270 46,830 51,100
1985 2,040 47,950 49,990
1986 1,150 49,100 50,250
1987 1,150 50,280 51,430
1988 1,150 51,490 52,640
1989 1,150 52,730 53,880
1990 1,150 54,000 55,150
1991 1,150 55,300 56,450
1992 1,150 56,630 57,780
1993 1,150 57,990 59,140
1994 1,150 59,380 60,530
1995 1,150 60,810 61,960
1996 1,150 62,270 63,420
1997 1,150 63,760 64,910
1998 1,150 65,290 66,440
1999 1,150 66,860 68,010
2000 1,150 68,460 69,610

Source: 1981 total employment represents fiscal year averages
estimated by Washington State, Employment Security
Department, 1981.

construction permit by January 1988 with completion of the project
expected in 1996. If this project were to be developed at the Hanford
Reservation during the same time that the S/HNP construction was under
way, the employment and population prcjections for the Tri-Cities SMSA
would most Tikely increase and resuit in net in-migration.

Priest Rapids and Wanapum Dam Expansion Project--This construction project
would require a peak work force of 1,100 and would be developed over a
3-1/2-year span. The project sponsor, Grant County PUD [located within
worker commute distances of Tri-Cities, about 74 km (46 mi) one-way],
originally had a proposed development schedule beginning in 1981 and
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fable 4.14 Projected employment growth in Tri-Cities SMSA with
WPPSS WNP-1 and -2 and S/HNP, Scenario 4

Nuc lear Balance of Benton-

Power Projects Related Franklin Nonagri-
Eemployment at WPPSS and cultural Wage and
Secondary Employment Salary Employment Tota)l
Year (1.85 multiplier) at 2.4% Growth Employment

1981 18,110 43,610 61,720
1982 15,820 44,660 60,480
1983 10,640 45,730 56,370
1984 6,600 46,830 53,430
1985 6,180 47,950 54,130
1986 7,380 49,100 56,480
1987 9,080 50,280 59, 360
1988 9,690 51,490 61,180
1989 8,750 52,730 61,480
1990 6,180 54,000 60,180
1991 4,260 55,300 59,560
1992 2,260 56,630 58,890
1993 1,790 57,990 59.780
1994 ,790 59,380 61,170
1995 ,790 60,810 62,600
1996 1,790 62,270 64,060
1997 1,790 63,760 65,550
1998 790 65,290 67,080
1999 1,790 66,860 68,650
2000 790 68,460 70,250

Source: 1981 total employment represents fiscal year averages
estimated by Washington State, Employment Security
Jepartment, 198].

completing 1n 1984 Licensing and permit processes have delayed this project
The project is now expected to start in 1983 and be completed by 1987 Due to
the uncertainty associated with the start date, the relatively small construc-
tion peak work force compared to S/HNP, the short duration of the peak work
force (6 months), and the size of the construction work force located 11

surrounding areas of this proposed project, it was assumed that the net effect

of this project would be absorbed in the projected 2.4 percent annual growth
rate for Scenarics 1 and 4 and would not have a significant effect on the total

emp loyment projections
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Creston Generating Facility--This coal-fired electric generating facility
has been proposed for location near the City of Creston, located approxi-
mately 233 km (145 mi) north of the Tri-Cities area. The proposed con-
struction schedule is nearly simultaneous with the S/HNP schedule and
could potentially draw from the construction labor supply presently
located in the Tri-Cities SMSA. This could cause out-migration for a
short period of time during initial construction of the Creston facility
and then in-migration during buildup of the S/HNP. It is unlikely that
workers would commute 467 km (290 mi) a day, round trip from the
Tri-Cities to Creston. The overall effect would most likely not result in
a net in-migration to the Tri-Cities SMSA. Labor force requirements are
often a concern when there are two competing projects of a magnitude of
the Creston and S/HNP facilities; however, due to the large labor force
already present in the Tri-Cities SMSA and the ability of the labor unions
to supply specialized craft to major projects, there appears to be little
concern by the labor unions over the availability of labor supply.

Other Projects--A variety of other projects, including food packaging
plants, ethanol distillery, a grain terminal, electronic manufacturers,
etc., have been discussed as potential industries that may locate in the
Tri-Cities SMSA during the 1980s. However, these projects, along with
recent annexations by some of the cities, are in the early stages of
development and their actual impacts on employment in the area and are
indefinite at this time. Any large development requiring a large c
onstruction work force or a large operational work force would increase
the employment projections presented above for the Tri-Cities SMSA.

Accumulative Effect--If the above projects all had peak work force
requirements that coincided with that of S/HNP, significant in-migration
would be expected in the Tri-Cities metropolitan area due to the
demonstrated locational preference and infrastructure availability of the
cities. However, such an occurrence is considered unlikely at this time
and was therefore dropped from further analysis.

Based on the above assumptions for employment projections, it does not appear
likely that the Tri-Cities SMSA would experience in-migration and employment
growth during the development of the S/HNP. Through the mid- to late 1970s,
the Tri-Cities metropolitan area experienced rapid growth primarily due to the
WPPSS project and DOE projects. However, the above information suggests that
with the decline in WPPSS work force requirements there will be a decline in
employment levels within the Tri-Cities SMSA throughout the 1980s. The depend-
ence of the Tri-Cities area on Hanford labor requirements over the 1970s has
resulted in a situation where local employment levels can be significantly
affected by long-term decreases in Hanford employment. The potential for such
declines in employment due to the Tri-Cities dependence on the Hanford Reserva-
tion has drawn concern and has been identified in previous studies (Benton
County Planners Department, 1981; Washington State, Department of Commerce and
Economic Development; Washington State, Employment Security Department, 1981).
The above projections (Scenario 4 for Tri-Cities employment and population
growth with the S/HNP) suggest less severe declines in employment and
population than without the project. Although employment and population levels
would still decrease, the result would be a steadier economic atmosphere in the
Tri-Cities SMSA with the S/HNP than without it.
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Employment Distribution--S/HNP-related employees were not distributed to study
area communities, rather, the total S/HNP-related population (S/HNP employees
and families) was distributed to study area communities based on analyses of
location of WPPSS workers and historical population distribution. The
geographic distribution of S/HNP employment and population is discussed in
Section 4.2.6.2, Population.

Income

The principal source of impacts on income in the study area would be wage

and salary payments to employees engaged in development and operation of S/HNP.
An additional source would be local expenditures for goods and services by
plant constructors and owners. Study area spending and income would be swelled
by both the initial expenditures and by subsequent spending in the area. An
income multiplier process will operate. As indicated previously, although the
investment and operational expenditures by PSP&L would be new funds in the
area, they would replace in part expenditures made by WPPSS projects in recent
years. Private income impacts are considered in this section, revenues to
local governments are considered in the Government Finance section.

Payrolls--Payroll during the 1983-1992 construction period would total $1,043
m1‘i1on, or $104.3 million per year (Table 4.15). This average is about 10
percent of all wages paid in Benton and Franklin Counties in 1980 (Washington
State, Employment Security Department, 1981). Peak payroll for the project
would correspond with peak employment in 1988 when employees would be paid
$194.5 million. Construction employees would receive, on the average, $41,968
per year (1981 dollars), or $3,497 per month. A breakdown of classes of
employment during construction and annual and monthly payroll rates (1981
dollars) follows:

Average Payroll

Percent of Annual Monthly

total employees

Manual 86 $44,073 $3,673
Nonmanual 10 31,359 2,613
Security 2 18,729 1,561
PSP&I 2 30,174 2,514

During operations, 1991-2020 or longer, an annual payroll of $3.1 million (1981
dollars) is projected for the 345 person work force (Table 4.15). Thus, the
average payroll would be $26,325 per year, or $2,194 per month. The opera-
tional work force would be two-thirds operation, maintenance and refueling
(annual income $30,174) and one-third security (annual income $18,729).

On the average, rates of pay associated with S/HNP project would be con-
siderably higher than average rates in the study area. For comparison, average
monthly payrolls per person in the Tri-Cities SMSA in 1980 were $1,390 for all
wage and salary workers. Average construction industry payrolls were $1,934
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Table 4.15 Payab'e during development and operation of the S/HNP Tri-Cities
area, 1983-2020

Construction Operation
Year Man-Years Payro]l1 Man-Years Payroll1
(1,000) (1,000)

1983 571 $24,197 - § won
1984 1,257 52,887 - P
1985 2,242 95,369 —— -
1986 3,373 143,331 -— -—
1987 4,287 181,699 -—- -
1988 4,617 194,546 - o
1989 4,108 171,088 -—- -
1990 2,717 109,909 -— -
1991 1,386 58,144 345 9,082
1992 306 12,152 345 9,082
1993 ——- - 345 9,082
1994-2020 - -—- 345/yr.  9,082/yr.

Total 24,864 $1,043,324 10,350 $272,460

Average/Yr. 2,486 $ 104,332 345 $ 9,082

Average/ $ 41,968 === $ 26,325

Employee

(dollars)

(1) 1981 dollars.

Source: Puget Sound Power and Light Company, 1981. Payrolls
adjusted from 1980 to 1981 dollars on basis of
Consumer Price Index for Seattle-Everett.

per month, whereas the manufacturing industry paid $1,651 per month. It would
be expected that, other things like family size, age and place of residence
remaining equal, the S/HNP employees would spend more than the average employee
in the area. The difference in spending by S/HNP employees would not be
proportional to their higher pay rates, however, because they would be expected
to pay more in taxes and save more than other employees in the area.

Spending of Payrolls--Projections of spending depend on assumptions regarding
tax payments and savings rates. Taxes paid out of wages and salaries determine
income available for savings and spending (disposable income). Savings from
disposable income leaves amounts available for consumption spending. Tax and
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savings (or consumption spending) rates vary considerably among areas and over
time and are not known for the study area Therefore, estimates of the magni-
tude of spending are estimated here, using two assumptions (1) a 35.0 percent
tax rate, and (2) an 8.0 percent savings rate out of disposable income

Applying these assumptions, consumption spending (mostly local) would be $14.5
million in 1982 (1981 dollars), would peak at $116.8 million in 1988, and
average $62.6 million during the construction period of 1983-1992. Consumption
expenditures per employee (and family) would be $25,180 (1981 dollars) on the
average during the construction period

During operation of S/HNP, starting in 1991, spending of the $9.1 million
annual payroll would be on the order of $5.9 million (1981 dollars). The
spending rate per employee and family would be about $17,240

Ihe types of expenditures made by families can be anticipated to some extent
Based on national averages (U.S. Department of Commerce, Bureau of Economic
Analysis, 1979), major categories of personal consumption spending include
food, beverages and tobacco (21.3 percent), housing (16.0 percent), household
operation (14.5 percent), transportation (14.1 percent), medical care (9.7
percent), and clothing accessories and jewelry (7.8 percent) While these
percentages are not entirely applicable because of the differential effects of
inflation since 1979 and because they apply to the entire country, they
nonetheless indicate a priority of spending patterns Using these percentages
and the spending amounts previously estimated for the S/HNP work force results
in the following estimates of annual spending by type

Construction Operation
Commcditie Period

Food, beverages, tobacco $ 13,334 $ 1,257

¥

Housing 10,016 944
Household operation 9,077 856
Transportation 8,827 832
Medical care 6,072 577

Clothing accessories, jewelry 4,883 460

J

Other 10,391 979

Total $ 62,600 $ 5,900

Secondary, or multiplier, spending effects would be expected to result from
initial spending of the payrolls The multiplier effect would be subject to
many variable factors, but could well be on the order of three times the
spending from payrolls Much of the initial payroll expend ture wouid be
expected to "leak” from the area for imports of goods and services

Local Purchases of Goods and Services by S/HNP--Most of the plant investment,

aside from local labor services, would be purchased from outside the study
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area. The highly specialized nature of the equipment precludes local avail-
ability. Other than the purchase of land (from the U.S. Department of Energy),
local purchases during construction appear to be slight (S/HNP ASC/ER, 1981).
Annual purchases for supplies and materials during operation of S/HNP have been
estimated by the plant owner at $3.2 to $3.6 million (S/HNP ASC/ER, 1981). It
is estimated that 10 to 20 percent of this purchase will be local. Annual
purchases of services are estimated at $6 million, with 4.8 million local
These payments, like those for labor services, would result in additional local
spending and incomes because of the "multip ier" effect Annual fuel
purchases during operations have been estimated at $244 million These
purchases, although not local, would be expected to be subject to local

taxes and property tax.

Employment

Mitigation is not pror :sed by the applicant because adverse effects to the
residents of the study area as a result of employment at the S/HNP are not
foreseen. Rather, the S/HNP would provide jobs which otherwise would not exist
in the study area.

Income

Mitigation is not proposed by the applicant because adverse impacts to the
residents of the study area are not expected. On the contrary, income from the
development and operation of S/HNP would improve the general income level of

the study area

Based on the above analysis, the staff does not expect any unavoidable adverse
impacts to occur

Population

Existing Conditions

Population Growth

Population in the Tri-Cities SMSA (Benton and Franklin Counties) in 1980 wa
144 469, with Benton County accounting for 109,444 people (75.8 percent) and
Franklin County for 35,025 (24.2 percent). Within Benton County, the cities o
Richland and Kennewick had 1980 populations of 33.578 and 34,397, respectively
In Franklin County, the City of Pasco had a 1980 population of 17,944 Table
4.16 gives the historical populations of the Tri-Cities SMSA from 1970-1981
Between 1970 and 1980, the Tri-Cities SMSA population grew 54.8 percent, witn
Benton County growing 62.0 percent and Franklin County 35.7 percent 0Of the
sbsolute population growth in the Tri-Cities SMSA between 1 )
percent occurred in Benton County and 18 percent in Franklin County

970 and 1980, 8.
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Table 4.16 Tri-Cities SMSA population, 1970-1981

,__}21%998Q7___ o
Share of
Percent Total SMSA

Place 19700 19762 19803

19812

Benton County 67,540 ’8,700 109,444 113,400

Unincorporated Areas 20,907 21,257 32,655 34,947
Incorporated Areas 46,633 57,443 76,789 78,453
Benton City 1,070 1,422 1,980 2,150
Kennewick 15,212 21,301 34,397 34,700
Prosser 2,954 3,150 3,896 4,120
Richland 26,290 30,009 33,578 33,700
West Richland 1.107 1,561 2,938 3,783

Franklin County 25,816 27,500 35,025 36,700

Unincorporated areas 10,153 10,510 14,619 15,975
Incorporated areas 15,663 16,990 20,406 20,725
Pasco 13,920 14,618 17,944 18,200

Tri-Cities SMSA 93,356 106,200 144,469 150,100
Sources:

U.S. Department of Commerce, Bureau of Census, 1970
Washington State, Office of Financial Management, 198]

U.S. Department of Commerce, Bureau of Census, 1980

Benton and Franklin Counties share sum to SMSA, and city and
unincorporated share sum to SMSA.

Within Benton County, 18.0 percent of total 1970-1980 Tri-C:ties SMSA popula-
tion growth occurred in the City of Kennewick whereas 14.0 percent occurred in
the City of Richland. In Franklin County, 8.0 percent of total 1970-1980
fri-Cities SMSA growth occurred in the City of Pasco whereas 9.0 percent
occurred 1n unincorporated areas Of the total population growth in the
Iri-Cities SMSA between 1970 and 1980, 74.9 percent has occurred since 1976.
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This rapid population growth in the last half of the 1970s can be attributed to
the rapid growth in nonagricultural wage and salary employment in the Tri-
Cities SMSA since 1975 (55.0 percent between 1975 and 1980) (Washington State,
Employment Security Department, 1981).

Population Distribution

Table 4.17 gives the 1970 and 1980 population distribution within the
Tri=Cities SMSA. In 1980, Benton County accounted for 76.0 percent of total
SMSA population and Frankl.n County 24.0 percent, with Benton County increasing

its proportion and Franklin County decreasing its proportion between 1970 and
1980.

Among the cities, only Kennewick and West Richland increased their proportions
of total SMSA population between 1970 and 1980. Benton City and Prosser
maintained their proportion, whereas Richland's and Pasco's proportions
decreased. The change in population distributions, despite across-the-board
increases in population, can be attributed in part to the locational charac-
teristics of in-migrating WPPSS workers.

Environmental Impacts

Population Growth

It does not appear likely that the Tri-Cities SMSA would experience net
in-migration and employment/population growth during the development of the
S/HNP. Through the mid- to late 1970s, the Tri-Cities metropolitan area
experienced rapid growth primarily as a resuit of the WPPSS nuclear projects
and DOE projects. However, with the decline in WPPSS work force requirements,
there will be a significant decline in employment and population levels within
the Tri-Cities SMSA throughout the 1980s. The dependence of the Tri-Cities
area on Hanford labor requirewents over the 1970s indicates that local employ-
ment/population levels can be significantly affected by changes in Hanford
employment levels. The potential for such declines in employment and popula-
tion due to the Tri-Cities dependence on the Hanford Reservation has been
identified in previous studies (Washington State, Employment Security Department,
1981; S/HNP ASC/ER, 1981; Williams, Kuebelbeck and Associates, Inc.,

1981; Benton County, 1981; Washington State, Department of Commerce and
Economic Development, 1978).

The projections of Tri-Cities employment and population growth with the S/HNP
suggest less severe declines in employment and population than without the
project. The result would be a steadier economic atmosphere in the Tri-Cities
“MSA with the S/HNP than without it.

Population impacts on the Tri-Cities SMSA are presented in Tabl2 4.18 and are
shown in Figure 4.24 for Scenacios 1 and 4. Scenario 1 (without S/HNP) pro-
jected a population decrease of 30,740 persons between 1981 and 1986, after
which Tri-Cities' population rose steadily toward 1981 levels in the late
1990s. Scenario 4 (with S/HNP) also projected population decreases, but of a
lower magnitude--23,850 persons by 1985. After 1985, population level<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>