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ENVIRONMENTAL IMPACT STATEMENT 
ON CONTINUED OPERATION OF THE 

HANFORD GE NERATING PROJECT 

INTRODUCTION 

1.0 ACTION SPONSOR AND PROPOSAL 

The proposed action is bein9 sponsored by the Washin9ton 
Public Power Supply System, a joint operating agency and municipal 
corporation of the State of Washington. 

r-
r--
0'7 
c::J The Proposal is to continue the provision of up to 5 billion 

• m kilowatt-hours of electrical energy per year to the Pacific Northwest 
0 
C"r'i through the continued operation of the ~lashington Publ ic Power Supply -~ System's Hanford Generating Project. Identifiable actions functiona ll y c.r.t 

related t o the proposal include the de l ivery of energy produced by the 
Hanford Generating Project to the Pacific Northwest power grid; renewal 

-of the -Aanford Generating Project National Pol l utant Discharge El imi 
nation System Permit; extention of ex i sting contracts between the Supply 
System and the Bonneville Power Administration for marketing of the 

• enerqy; and the extension of existing contracts between the Supply 
System and the U. S. Ener9y Research and Development Adm inistrat ion for 
steam. Hanford Gener·a ting Project opera ti on i s dependent upon the 
continued operation of the New Production Reactor by the U. S. Energy 

Research and Development Administration with its associated fuel cycle. 

The Hanford Generating Project is located on the Hanford 
Reservation in Benton County, Washington, approximately 30 miles north 
of the City of Richland and adjacent to the Columbia River at river mile 
380. 
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2.0 LEAD AGENCY 

The Washington Public Power Supply System is the lead agency. 
The responsible official is Mr. R. A. Chitwood, Manager, 

Environmental Programs. Corrnnents, information or questions on this 
EIS should be addressed to Mr. R. A. Chitwood, Manager, 

Environmental Programs, Washington Public Power Supply System, P. 0. Box 
968, Richland, Washington 99352, Phone (509) 946-1611. 

Comments on the Draft EIS were received from the following: 

Washington State 

Parks & Recreation Commission 
Highway Commission 

Department of Natural Resources 
Department of Ecology 
Office of Community Development 
Department of Game 
Seattle City Light 
Department of Fisheries 

Oregon State 

Department of Energy 

Federa 1 Agencies 

U. S. Environmental Protection Agency 
U. S. Army Corps of Engineers 

U. S. Energy Research and Development Administration 
National Marine Fisheries Service 

Regional Organization and Individuals 
Sierra Club 
Mr. Robert G. Walton 

The comments and the Supply System's responses are given in Appendix B of 
this Final EIS. 
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3.0 AUTHORS AND PRINCIPAL CONTRIBUTORS 

The authors and principal contributors and the subject areas 
of their contributions to this EIS are: 

Mr. James 8. Vetrano All Sections 
Ms. Sharon L. Engstrom Physical Environment 
Mr. G. Scott Jeane Ecosystems 
Mr. K. R. Wise Human Environment 
Mr. William W. Waddel All Sections 
Mr. Bruce W. Bentley Alternatives, Short and Long 

Tenn Uses 

4.0 LICENSES REQUIRED BY THE PROPOSAL 

The proposal requires the renewal by the Washington State Department 
of Ecology of the National Pollutant Discharge Elimination System Waste Discharge 
Permit WA 002487-2, January 2, 1975. The present pennit expires on June 1, 
1978. 

In addition, the Supp ly System must renew a contract with the U. S. 
Energy Research and Development Administration for provision of steam to the 
Hanford Generating Project. 

5.0 BACKGROUND DATA 

Data and reports used in the preparation of this document are 
available in the Washington Public Power Supply System's offices, 3000 George 
Washington Way, Richland, Washington 99352. 

6.0 COST 

Copies of this EIS may be obtained from the Washington Public 
Power Supply System ~n accordance with paragraph 2. 0 above for $2.50 each. 
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7.0 DATE OF ISSUE 

The draft EIS was issued on November 10, 1976. The final EIS 
was issued on January 26, 1977 and listed in the Supply System 1 s SEPA infor
mation center. 

8.0 DEADLINE FOR COMMENTS 

Corrments on the Draft EIS received by December 30, 1976 from govern
mental agencies and menbers of the public were incorporated into the Final EIS. 
Additional corrments on this Final EIS ·should be forwarded in accordance with 
paragraph 2.0 above. 

iv 



-co 
m 
c::) 

• C"r'l: 
-J! 
C=:l 
C"r'l -~ 
Q"".i: 

ENVIRONMENTAL IMPACT STATEMENT 

ON CONTINUED OPERATION OF THE 

HANFORD GENERATING PROJECT 

Table of Contents 

Introduction 

Table of Contents 

Distribution List 

1.0 Summary 

1. 1 The Proposal 
1. 2 Direct and Indirect Impacts 
1. 3 Alternatives 
1. 4 Mitigation Measures 
1.5 Unmitigated Impacts 

2.0 Description of the Proposal 

2.1 The Proposed Action 
2.2 Location of the Project 
2.3 Licenses and Schedule for the Project 
2.4 Hanford Generating Project 
2. 5 New Production Reactor 
2.6 Land Use Plans 

3.0 Existina Environmental Conditions 

3. 1 Physical Environment 
3. 1. 1 Land 
3.1. 2 Water 
3.1. 3 Air 
3. 1.4 Terrestrial Ecology 
3. 1. 5 Aquatic Ecology 

3.2 Human Environment 
3. 2. 1 Regional 
3.2.2 Local 
3.2.3 Need for Power 

4.0 The Environmental Impacts of the Proposal 

4.1 Physical Impacts 
4. 1. 1 Water 
4. 1.2 Air 
4.1. 3 Land 

4.2 Terrestrial 

V 

Paae 

i 

V 

X 

1-1 

1-1 
1-1 
1-3 
1-6 
1-6 

2-1 

2-1 
2-2 
2-4 
2-5 

3-1 

3-5 
3-5 
3-6 
3-13 
3-16 
3-19 
3-24 
3-24 
3-26 
3-29 

4-1 

4-1 
4-1 
4-17 
4-18 
4-18 



(",,...i 
co 
m 
c:::, 

• O"l -c::l 
("'r') -("I"") 
er.: 

Table of Contents (Cont.) 

5.0 

6.0 

7.0 

8.0 

4.3 Aquatic 
4.3.1 Impingement 
4.3.2 Passage 
4.3.3 Discharge 

4.4 Human 
4.4.1 Regiona1 
4.4.2 Local 

4.5 NPR Impacts (Other Issues) 
4.5.1 Intake 
4.5.2 Discharge 
4.5.3 Radioactivity 
4.5.4 Fue1 Cycle 
4.5.5 Other Impacts 

The Relationship Between Short-Term 
Uses and Long-Term Productivit~ 

Irreversible and Irretrievable 
Commitments of Resources 

Adverse Environmental Impacts 
Which May Be Mitigated 

Alternatives to the Proeosal 

Page 

4-19 
4-19 
4-21 
4-22 
4-38 
4-38 
4-40 
4-41 
4-41 
4-42 
4-42 
4-44 
4-44 

5-1 

6-1 

7-1 

8-1 

8.1 The No Action Alternative 8-2 
8.1.l Conservat i on 8-5 
8.1.2 Replacement Generating Resources 8-9 
8.1.3 Purchase Outside of Region 8-11 

8.2 Operation of HGP with Periodic Review 8-12 
8.3 Modification of Facilities and/or Operating Schedules 8-14 

8.3.1 Modification of HGP Facilities 8-14 
8.3.2 Alternative NPR Effluent Treatment Facilities 8-21 
8.3.3 Schedule Modifications 8-21 

9.0 Unavoidable Adverse Imeacts 

10. 0 References 

9-1 

10-1 

A-1 

8-1 

Appendix A Glossary 

Appendix B Individual Corrnnents and Responses 

vi 



('Y7 
00 
m 
Ci 

" C't? 
~ 

E::t 
C'iJ") -rrv, 
Q"1 

No. 

1. 3-1 

2. 4-1 

2.4-2 

2.4-3 

3.1-1 

3.1-2 

3.2-1 

3.2-2 

4.1-1 

4.1-2 

4. 3-1 

4. 5-1 

7. 0-1 

8.1-1 

8. 3-1 

8. 3-2 

LIST OF TABLES 

Title 

Summary of Alternatives to Continued Operation of HGP 

HGP and NPR Operating Parameters 

Physical and Chemical Characteristics of HGP Liquid 
Discharges 

HGP Oil Sources 

Chemical Characteristics of Columbia River Water at 
River Mile 369, 1970 

Air Quality - Annual Average for 1971 

Tri-Cities and Surrounding Area Populations 

Estimated Loads and Resources for West Group 

Frequency
0
Columgia River Temperature is Calculated to 

Exceed 68 F (20 C) for 24 Hours 

Frequency
0
Columsia River Temperature is Calculated to 

Exceed 68 F (20) at North Richland 

Estimated Thermal Dose at HGP Plume Centerline for 
Low River Flow and High Ambient River Temperature 

Maximum Probable Health Effects Due to 1975 Operation 
of NPR 

Adverse Impacts Which May be Mitigated 

Impacts of Various Generating Alternatives 

Alternative HGP Cooling Systems 

Alternative Effluent Treatment Schemes for NPR 

vii 

Paqe 

1-4 

2-7 

2-19 

2-20 

3-12 

3-16 

3-28 

3-31 

4-14 

4-17 

4-27 

4-45 

7-2 

8-10 

8-19 

8-22 



I 

I 

I 

I 
I 

L 

THIS PAGE 1 · TENTIONALLY 
LEFT BLANK 



No. 

2. 2-1 

2. 4-1 

2.4-2 

2.4-3 

2.4-4 

2.4-5 

2.4-6 
::::t"' 
co 2.4-7 ('Y) 
c::> 

O"':I' 2. 6-1 
~ 

~ 

~ 2. 5-2 ~ -~ 
O"'l 3. 0-1 

3. 1-1 

3.1-2 

3.1-3 

3.1-4 

3 .1-5 

3.1-6 

4.1-1 

4.1-2 

4.1-3 

4.1-4 

4.1-5 

4.1-6 

LIST OF FIGURES 

Title 

Location of WPPSS Hanford Generating Project 

Artist 1 s Sketch of HGP and NPR 

HGP Once Through Condenser Coolinq System 

HGP Cooling Water Intake Structure, Profile 

HGP Intake Location Showing Berm Removal 

Modification to HGP Traveling Screens for Protection for Fish 

HGP Outfall Pipe Configuration 

HGP Discharge Port Configuration 

Land Zoning Status 

Hanford Reservation Land Uses 

List of Elements of the Environment 

Average Flows and Temperatures of the Columbia River at Priest 
Rapids 

Elevation vs. Flow at Columbia River Mile 380.0 

Velocity Profiles at Low River Flows in the Vicinity of HGP 

Columbia River Bottom Contours in the Vicinity of HGP 

Hanford Ground Water Contours, January 1975 

Summary of Species and Activities for Andromous Fish in the 

Page 

2-3 

2-6 

2-8 

2-9 

2-12 

2-14 

2-16 

2-17 

2-24 

2-26 

3-2 

3-i 

3-9 

3-10 

3-11 

3-14 

Hanford Reach of the Columbia River 3-22 

HGP Thermal Plume - Far Field Temperature Patterns River Flow 
44,000 cfs 4-2 

HGP Thermal Plume - Near Field Temperature Patterns River Flow 
44,000 cfs 4-3 

HGP Thermal Plume - Far Field Temperature Patterns River Flow 
88,000 cfs 4-4 

HGP Thermal Plume - Near Field Temperature Patterns River Flow 
88,000 cfs 4- 5 

HGP Thermal Plume - Far f ield Temperature Patterns River Flow 
134,000 cfs 4-6 

HGP Thermal Plume - Near Field Temperature Patterns River Flow 
134,000 cfs 4- 7 

viii 



List of Fioures (cont.) 

No. Title Page 

4.1-7 Maximum Measured HGP Plume Centerline Temperature Rise Above 
Ambient Temperature 4-9 

4.1-8 Vertical Temperature Profile Downstream from End Port 4-11 

4.1-9 Maximum Increase of Columbia River Temperature When Fully 
Mixed with Hanford Generating Project Effluent 4-13 

4.1-10 Frequency Columbia River Temperature Is Calculated to Exceed 
Indicated Value for 24 Hours Duration 4-15 

4.1-11 Frequency Co1umbia River Tenperature Is Calculated to Exceed 
Indicated Value at North Richland 4-16 

U") 
4. 3-1 co 

~ 
Thermal Exposure in Plume Centerline at Low River Flow 4-25 

c:::, 
• 4.3-2 
~ 

-' 
c::l 

Time-Temperature Profile through HGP Plume for Low 
River Flow and High Ambient River Temperature 4-29 

O"'j - 4.3-3 c:-n, Juvenile Chinook Mortality as Related to Thermal Exposure 4-30 
en 

4.3-4 Juvenile Chinook Equi1ibrium Loss as Related to Thermal Exposure 4-31 

4. 3-5 Distribution of Migrating Juvenile Chinook in Columbia River 4-32 

ix 



--

DISTRIBUTION LIST 

This Final EIS has been sent to the following agencies and individuals: 

Governor 1 s Offices 

Hon. Dixey L. Ray 
Olympia, Washington 

Hon. Robert Straub 
Salem, Oregon 

Washington State Agencies 

Utilities and Transportation 
Corranission 

Olympia, Washington 

Office of Community Development 
Olympia, Washington 

Department of Social and Health 
Services · 

Olympia, Washington 

Department of Fisheries 
Olympia, Washington 

Department of Game 
Olympia, Washington 

Interagency Committee for 
Outdoor Recreation 

Olympia, Washington 

Department of Cormterce and 
Economic Development 

Olympia, Washington 

Office of Program Planning 
and Fiscal Management 

Olympia, Washington 

Department of Natural Resources 
Olympia, Washington 

Department of Agriculture 
Olympia, Washington 

Department of Ecology 
Olympia, Washington 

X 

Energy Office 
Olympia, Washington 

Department of Emergency Services 
Olympia, Washington 

Department of Highways 
Olympia, Washington 

Planning and Community Affairs 
Agency 

Olympia, Washington 

Department of Labor and 
Industries 

Olympia, Washington 

Energy Facility Site Evaluation 
Council 

Olympia, Washington 

Parks and Recreation Commission 
Olympia, Washington 

WPPSS SEPA Public Information 
Center 

Richland, Washington 

WPPSS Board of Directors 

John Goldsbury 
PUD No.1 of Benton County 

Robert O. Keiser 
PUO No. 1 of Chelan County 

Alvin E. Fletcher 
PUD No. 1 of Clallam County 

Ed Fischer 
PUD N-0. 1 of Clark County 

D. E. Hughes 
PUO No. 1 of Cowlitz County 

Howard Prey 
PUD ~o. 1 of Douglas County 

r 



-

Clair R. Hilderbrandt 
PUO No. 1 of Ferry County 

Glenn C. Walkley 
PUD No. 1 of Franklin County 

C. K. Jolly 
PUO No. 2 of Grant County 

John J. Welch 
PUO No. 1 of Grays Harbor County 

Harold W. Jenkins 
PUD No. 1 of Kittitas County 

Gerald C. Fenton 
PUD No. 1 of Klickitat County 

T. R. Teitzel 
PUD No. 1 of Lewis County 

Edwin W. Taylor 
PUD No. 3 Mason County 

Stanton H. Cain 
PUD No. 1 of Okanogan County 

Quentin Mizer 
PUD No. 2 of Pacific County 

Lane Bray 
City of Richland 

Gordon Vickery 
City of Seattle 

Rolf E. Jemtegaard 
PUD No. 1 of Skamania County 

W. G. Hulbert, Jr. 
PUD No.1 of Snohomish County 

J. D. Cockrell 
City of Tacoma 

Charles F. Emerick 
PUD No. 1 of Wahkiakum County 

Ldcal Governmental Agencies 

Board of Commissioners 
Benton County 

xi 

Board of Conimissioners 
Franklin County 

Board of Corrmissioners 
Grant County 

Beard of Commissioners 
Yakima County 

Board of Conmissioners 
Walla Walla County 

City of Richland 
Richland, Washington 

City of Kennewick 
Kennewick, Washington 

City of Pasco -
Pasco, Washington 

Benton City 
Benton City, Washington 

City of Prosser 
Prosser, Washington 

West Richland 
West Richland, Washington 

Port of Benton 
Kennewick, Washington 

Port of Pasco 
Pasco, Washington 

Port of Mattawa 
Mattawa, Washington 

Kennewick Port 
Kennewick, Washington 

Local Aaencies 

Benton-Franklin-Walla Walla 
Counties 

Air Polution Control Authority 
Richland, Washington 

Grant County Clean Air Authority 
Moses Lake, Washington 

Grant, Lincoln, Adams Conference 
of Governments 

Ephrata, Washington 



co 
co 
~ 
c:::r ., 
Cr""'l 
-.!! 

~ 
C;'n -~ 
CM 

Yakima County Conference of 
Governments 

Yakima, Washington 

Benton-Franklin Governmental 
Conference 

Richland, Washington 

Federal Agencies 

Federal Regional Council, Region X 
Seattle, Washington 

U. S. Energy Research and Development 
Administration 

Richland, Washington 

Federal Power Commission 
San Francisco, California 

Federal Energy Administration 
Seattle, Washington 

Environmental Protection Agency 
Seattle, Washington 

.Bonneville Power Administration 
Portland, Oregon 

U. S. National Oceanographic and 
Atmospheric Administration 

Seattle, Washington 

Columbia River Program Office 
National Mar i ne Fisheries Service 
Port 1 and, Oregan 

U. S. Anny Corps of Engineers 
Portland, Oregan 

U. S. Fish and Wildlife 
Service 

Olympia, Washington 

Reoional Organizations 

Pacific Northwest River Basins 
_Corrmission 

Vancouver, Washington 

U. S. Water Resources Council 
Vancouver, Washington 

xii 

Pacific Northwest Regional Commiss ion 
Vancouver, W~shington 

Pacific Northwest Utilities 
Conference Corrmittee 

Seattle, Washington 

Public Power Council 
Vancouver, Washington 

Washington State PUD Association 
Seattle, Washington 

Sierra Club, Pacific Northwest 
Chapter 

Olympia, Washington 

Washington Envi-ronmental Council 
Seattle, Washington 

Natural Resource Defense Council 
Palo Alto, California 

Olympia Audubon Society 
Olympia, Washington 

Sierra Club, Sasquatch Group 
Olympia, Washington 

Sierra Club 
Richland, Washington 

League of Women Voters 
Seatt l e, Washington 

R. W. Beck and Associates 
Seattle, Washington 

Houghton, Cluck, Caughlin, 
and Riley 

Seattle, Washington 

Public Libraries 

Washington State University Library 
Pullman, Washington 

Univeristy of Washington Li brary 
Seattle, Washington 

State Library . 
Olympia, Washington 



Spokane County Library 
Spokane, Washington 

Mid-Columbia Regional Library 
Kennewick, Washington 

Richland Public Library 
Richland, Washington 

Pasco Public Library 
Pasco, Washington 

North-Central Regional Library 
Moses Lake, Washington 

North-Central Regional Library 
Wenatchee, Washington 

Yakima Valley Regional Library 
Yakima, Washington 

Fort Vancouver Regional Library 
Vancouver, Washington 

Chehalis Free Public Library 
Chehalis, Washington 

Aberdeen Public Library 
Aberdeen, Washington 

Olympia Public Library 
Olympia, Washington 

Renton Public Library 
Renton, Washington 

Bellingham Public Library 
Bellingham, Washington 

Port Angeles Public Library 
Port Angeles, Washington 

Longview Public Library 
Longview, Washington 

Walla Walla Public Library 
Walla Walla, Washington 

Kitsap Regional Library 
Bremerton, Washington 

Everett Public Library (2) 
Everett, Washington 

xiii 

Tacoma Public Library (3) 
Tacoma, Washington 

King County Library System (2) 
Seattle, Washington 

Seattle Public Library (3) 
Seattle, Washington 

Portland Public Library (3) 
Portland, Oregon 

Salem Public Library 
Salem, Oregon 

Puget Sound University 
Law Library 
Tacoma, Washington 



1.1 SUMMARY - THE PROPOSAL 

CHAPTER 1 
SUMMARY 

The proposal is to continue the provision of up to 5 billion 
kilowatt hours of electrical energy per year to the Pacific Northwest by 
the continued operation of the Washington·Public Power Supply System's 
Hanford Generating Project (HGP). Identifiable actions functionally 
related to the proposal include the delivery of energy produced by the 
HGP to the Pacific Northwest Power Grid, renewal of the HGP NPDES (dis
charge) Permit, and extension of contracts between the Supply System, 
the Bonneville Power Administration and the Energy Research and Develop
ment Administration. HGP operation is dependent upon the continued 
operation of the New Production Reactor by the Energy Research and 
Development Administration (ERDA). The objective of the proposal is to 
maintain existing electrical generating resources which can continue to 
provide adequate, reliable and economical electrical energy to consumers 
in the Pacific Northwest. 

1.2 SUMMARY - ENVIRONMENTAL IMPACTS OF THE PROPOSAL 

The primary interaction between the HGP and the environment 
occurs with the once through cooling of the steam condensers. The 
potential for impacts exists through impingement of drifting or weakly 
swirrrning organisms on the intake screens~ the passage of juvenile fish 
and other organisms through the condenser and the exposu~e of fish and 

• other organisms to the thermal plume after the cooling water is dis-
charged into the Columbia River . 

Studies conducted at the HGP intake have shown past inter
actions between the intake and fall chinook fry. Modifications to the 
intake have presently reduced this interaction so that estimated losses 
of less than 1000 fall chinook fry per year occur at the HGP i ntake. 
This represents less than 0.05% of the Chinook f ry exposed to the i n
take. 

1-1 



Passage through the condensers subjects drifting organisms 
such as phytoplankton, zooplankton and insect larva to both thennal and 
physical stress. The removal of these organisms is not considered 
ecologically significant because of the relatively small fraction of 
Columbia River water actually passed through the condensers. It is 
estimated that less than 1% of the drifting organisms are exposed to 
passage through the condensers. 

Entrainment of fish in the HGP thennal discharge plume is not 
reasonably expected to cause either thennal shock or death to fish 
exposed to the plume. It is estimated that less than 3% of the out
migrant fall chinook fry wil1 be exposed to the plume. Analysis of the 
time•temperature exposure experienced by these fish i n·di cates t.\:lat the 
levels of exposure are below those required to detect damage to fish. 
Minor ecological shifts in the community residing on the bottom of the 
river in the area effected by the plume are anticipated. Operation of 
HGP results in an incremental temperature increase in the Columbia River of 
0.3 to l.2°F during the late surrmer. 

Discharges from the HG? to the land and air are small in 
volume and pose no unusual risks. No impacts on the land or air or on 
terrestrial vegetation or animals are reasonably anticipated from oper
ation of HGP. 

Continued operation of ERDA's NPR will result in the pro
duction of plutonium for national defense and research purposes and 
radioactive fission products. Individual radiation doses of 0.16 mrem 
per year, or about 0.2% of natural background will be received by the 
hypothetical maximum individual living 5.5 miles from the NPR. Con
tinued operation of the HGP is dependent upon the continued operation of 
the NPR by the ERDA. However, the continued operation of the NPR has 
uti 1 ity independent of the HGP and may occur regardless of the de·ci sion 
by the Supply System on HGP. 

No significant impacts on the human environment from imple
mentation of the proposal have been identified. 
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1.3 SUMMARY - ALTERNATIVES 

Three alternatives ta the proposed action have been iden
tified. These are to take no action to keep the HGP operating past the 
spring of 1978; to continue operation of HGP with periodic review of 
need, for example through 1983; and to continue operation of the HGP 
with modifications to plant facilities and/or modifications to the 
operation schedules. Not all of the alternatives are reasonable when 
considering the relevant economic, technical, and environmental factors. 
These alternatives along with the principle environmental impacts are 
summarized in Table 1.3-1. 

Under the no action alternative HGP would shut down-in 1978 

and the impacts associated with the operation of HG? (see Section 1.2 
above) would cease to occur. NPR impacts may or may not continue to 
occur depending on decisions by ERDA relating to the need for continued 
operation of NPR for defense purposes. Three variations which may be 
adopted to balance regional electrical loads and resources were ident i fied. The 
first variation considers 
local governmental bodies 
amount of HG? generation. 

the adoption of conservation measures by state 
which woul_d decrease regional loads by the 

The second variation is for uti1ities to plan 
the construction of generating capacity to replace the HGP. The third 
variation is for utilities to purchase energy from outside the region 
sufficjent to replace HGP. Increased adverse impacts associated with 
these variations includes (see Table 1.3-1) an increased probability of 
an energy deficiency, increased generation in the Pacific Southwest 
using oil fired plants, and construction of generating resources to 
replace HGP. In each of the next 10 years a regional energy deficit 
greater than the energy generated by HG? is projected by the West Group 
Forecast (See Section 3.2.3) if critical year water flows occur. The 
probability of a deficit occurring in at least one of the next ten years 
exceeds 75% according to this forecast. 

Operation of the HGP with periodic review continues HGP oper
ational impacts until a future decision to cease operation is made. 

1-3 
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1. No Adlu11 

a . Cooserva lion 

I>. Replilcement 

c . Purchase 

l . Perl o1 i.£. llev i ew 

3. ~lodlflcatlons 

a . IIGP li1li1ke 

I>. IIGP Di schar!Je 

c. IIGP Off Slreilm 
Cooling 

d. NPll Effluents 

e. Seasonal Limits 

f. A1111ua I L 1111 i ts 

93f 301·13 •. 0393 

TAllLE l. 3- 1 

SUMMAllY Of ALTEl!NATIVES TO CONTINUEO OPEllATION OF IIGP 

Environmental Impacts 
Related lo IIGP 

IIGP Impacts cease 

IIGP impacts cease 

IIGP impacts cease 

IIGP impac ls cool i nue until 
shutdown then cease 

fleduced impingement 

Increased near field mixing 

lleduced lhenna l d I schc1 rge 

lleduced radioactive 
releases 

Reduced impin9e111e11t 
lleduccd thermal discharge 

IIGP impacts would occur 
ouly duriug low 1-1ille1· 
yeilrs 

[nv I ronmen ta l Impacts 
llelaled to Other Actions 

Possible increilsc In Pacific 
Sou tl11-1es t energy production 
using oil 

Poss Ible Increase In Paci fie 
Soulhwest energy produclion 
us Ing oil 

Poss il>le increase i11 Pacific 
Southwest eoergy production 
usi119 oil 

tlone 

Noue 

!lone 

None 

llone 

Increase spill at dams 
Possible iocreasc in Pacific 
Southwest energy production 
using oil 

Posslhle Increase In Pacific 
Southwest ener9y production 
us lu!J oil 

• 

Regional 
!h11nan Env I ronment 

None 

Increase probability 
of deficit In near term 

None. If power ava II able 

!lone, unll l opera lion 
ceases 

!lone 

None 

None 

Hone 

llone 

. !lone 

Effects on 
Power Costs 

Decon,nlss toning 

Deco1m1i ss ion i ng and 
purchase of power 

Deconvnlsslonlng and 
purchase of power 

None untl l shutdown then 
decon111issloni119 and 
purchase of power 

$4.5 million 

$1 million 

$62 million 

~0.5-22 mill Ion 

Energy loss if not 
operated 

$10 million/yr 
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Modifications could be made to the HGP intake, discharge, or · 
to the entire cooling system. The intake could be changed to further 
reduce the possibility of impingement. Since present impingement is 
estimated to effect less than 1000 fry per year, or less than 0.05% of 
the chinook fry exposed to the intake, this modification is unnecessary. 
The discharge could be modified to produce increased near field mixing 
of the thermal effluent with the river. The present system is not 
reasonably anticipated to produce sufficient thermal dose to detrimen
tally affect aquatic species in the river. Modifications of the HGP 
cooling system could be pursued to eliminate once through cooling and 
ut_ilize offstream cooling (e.g. cooling towers). This would reduce the 
required intake water volume by a factor of 20 and the heat load dis
charge to the river by a factor of 100. Because of the lack of impacts 
noted above for present HGP operation, the installation of offstream 
cooling is not considered reasonable. However, this modification may be 
required if once-through cooling is precluded by discharge limitations. 

The NPR effluent treatment systems could be modified by ERDA 
to reduce .the level of radioactive effluents presently discharged. 
While the present discharges result in negligible doses to the popu l a
tion some reduction of long-lived isotopes is possible. The 
practicality of these reductions is <liscussed in detail in ERDA-1533. 

Seasonal limits could be applied to the HGP to prevent it from 

operating in the spring when many of the downstream migrants are in the 
vicinity of the intake or to prevent it from operating in the late 
summer or early fall when ~iver temperatures are highest. Since present 
impacts are small, beneficial changes in impacts which would occur 
with this action would also be small. Operating limits could be imposed upon 
the HGP such that it is operated only during a critical water year when 
Northwest river flows are low. Impacts on the physical environment 
of this region associated with HGP's operation would then exist only 
when energy were needed from the HGP to prevent a deficit i n th~ region. 
This would eliminate HGP's present role as a base-load enerqy resource and 
benefits associated with HGP's generation in average ·water years •1-1ould 

be 1 ost. 
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1.4 SUMMARY - MITIGATING ACTIONS 

The modifications to the HGP described under the alternative 
section above can be considered as mitigating measu.res for impacts 
from the HGP. No additional reasonable mitigating measures have 
been identified. The impacts associated with the present operation 
of HGP are not considered significant and additional mitigating 
measures would not materially change the already negligible impacts 
associated with operation of HGP. 

1. 5 SUMMARY - UNMITIGATED IMPACTS 

No significant adverse environmental impacts have been iden
tified with the operation of HGP. Unmitigated adverse impacts which do 
occur are the estimated loss of less than 1000 fall chinook fry each 
year, minor alteration of the river bottom corrmunity below the dis
charge, passage of.less than 1% of drifting organisms through the con
densers, and an incremental increase of 0.3 to l.2°F in river temper
ature during late summer. 



CHAPTER 2 

DESCRIPTION OF THE PROPOSAL 

2.1 THE PROPOSED ACTION 

The proposal is to continue the provision of up to 5 billion 
kilowatt-hours of electrical energy per year to the .Pacific Northwest 
through the continued operation by the Washington Public Power Supply 
System (the Supply System) of the Hanford Generating Project (HGP). 
Identifiable actions functionally related to the proposal include the 
delivery of energy produced by HGP to the Pacific Northwest power grid, 
renewal of the HGP National Pollutant Discharge Elimination System 
(NPOES) permit, extention of existing contracts between the Supply 
System and the Bonneville Power Administration (SPA) for marketing of 
the energy, and the extension of existing contracts between the Supply 
System and the U. S. Energy Research Development Administration (ERDA) 
for steam. HGP operation is dependent upon the continued operation of 
the New Production Reactor (NPR) by ERDA with its associated fuel cycle . 
The objective of the proposal is to maintain existing electrical gen
erating resources which can continue to provide adequate, reliable and 
economical energy to consumers in the Pacific Northwest. 

The provision of energy from HGP to load centers in the North
west requires delivery of that energy to the SPA power grid through 
existing transmission lines. This is accomplished via existing 500 kv 
lines from HGP to the SPA Vantage substation, 22 miles to the west. BPA 
transmits the power over their existing transmission network to load 
centers within the Northwest. Existing contracts between the Supply 
System and BPA for disposition of the energy from HGP to customers in 
the Northwest will be continued. The energy from HGP is distributed 
equally between the public and private utilities in the Pacific North
west. 

An existing NPDES Pennit, No. WA 002487-2, must be renewed by 
the Washington State Department of Ecology for the liquid discharges 
associated with HGP. This pennit, originally issued on January 2, 1975, 
expires on June 1, 1978. 
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The existing contract between the Supply System and ERDA must 
be extended for ERDA to supply by-product steam from the NPR to HGP. 
The contract provides for the conditions under which the steam will be 
supplied, the cost for the steam, delivery rates, and scheduling. 
Continued operation of the NPR may occur regardless of t he extension of 
a contract between the Supply System and ERDA. 

The NPR utilizes uranium fuel to produce plutonium for na
tional defense and research purposes. By-product heat from the NPR is 
converted to steam for use by HGP. The NPR discharges small amounts of 
heat and radioactive material into the environment. Processing of the 
spent fuel is expe_cted to be accomplished on the Hanford Res.ervation .. 

2.2 LOCATION OF THE HANFORD GENERATING PROJECT 

HGP is located on ERDA's 570 square mil.e Hanford Reservation 
in Benton County, Washington, approx imately 30 miles north of the City 
of Richland (Figure 2.2-1). HGP is adjacent to ERDA's NPR on the r i ght (South) 
Bank of th~ Columbia River at approximately River Mile 380. 

The legal description of the 48.57 acre parcel which the 
Supply System has leased from ERDA (formerly the A.E . C.) is as follows: 

A tract of land, commencing at the Southeast corner of Section 
28, Township 14 North, Range 26 East, Willamette Meridian 
(said point being located by reference to the Washington 
Coordinate System, South Zone, at Coord~nates North d86,994.0l, 
and East 2,236,672.11~; thence North 72 02' 15" West 3,483.15 
feet, thence North 67 11' 41" West 1,810 feet more or less to 
a point on the line of ordinary high water on the right bank 
of the Columbia River,

0
which point is the TRUE POINT OF BEGIN

NING: thence South 67 11' 41" East 1,810 feet more or less 
to a point (said point being located by reference to the 
Washington Coordinate System, South Zone, at Coorginates North 
488,145.71 and East 2,233,174.37) thence North 22 48' 19" 
East a distance of 1,060 feet to a point~ (said point being 
located by reference to the Washington Coordinate Systam, 
South Zone, at Coordinates No5th 489,122.84 and East 
2,233,585.24) thence South 67 11' 41" East 200 feet to a point, 
(said point being located by reference to the Washington 
Coordinate System, South Zone, at coord~nates North 489,045.32 
and East 2,233,769.60), thence North 22 48 ' 19" Eas t a di stance 
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of 535 feet to a point; (said point being .lo~ated by reference to 
the Washington Coordinate System, South Zone, at Coordigates 
North 489,538.48 and East 2,233,976.96) thence North 67 11' 
41 11 West 1,108 feet more or less to a point on the line of 
ordinary high water on the right bank of the Columbia River, 
thence southwesterly along the said line of ordinary high 
water to the point of beginning containing 48.57 acres more or 
1 ess. 

2.3 LICENSES AND SCHEDULE FOR THE PROJECT 

The HGP has been operational for several years. No new con
struction is associated with implementation of the proposal. Some key 
dates in its development are: 

September 26, 1962 

April 11, 1963 

September 26, 1963 

April 18, 1966 

August 5, 1971 

January 2, 1975 

- Congress authorizes AEC (now ERDA) to sell 
waste heat in the form of steam from the 
NPR. 

- Contract No. AT(45-l)-1355, the Operating 
and Construction Contract, establishes 
conditions for sale of steam to WPPSS. 
Contract No. AT(45-l)-1355, the Indenture 
of Lease contract, provides leased land 
for the HGP. 

- Groundbreaking for HGP. 

- First power produced synchronized into the 
Northwest Power Pool. 

- Contract No. At(45-l)-2263 is executed t~ 

establisf, paymentof additional money 
for increased availability of steam energy. 

- NPDES Permit No. WA 002487-2 issued by 
Department of Ecology pursuant to the 
Federal Water Pollution Control Act Amend
ments of 1972 (PL 92-500). 
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October 31, 1977 Contract No. AT(45-1)-2263 expires unless 
extended or renewed but Contract No. 
AT(45-l)-1355 remains in force. 

Contract No. AT(45-1)-2263, with Supplements Nos. 1-4 expires 
on October 31, 1977, but an option for an extension of operation for one 
year to June 30, 1978 is available. The Supply System is now considering 
a new contract for steam purchase of five years duration which would 
run from July 1978 to June 1983. Options for further extension are 
possible. 

As has been the case in the past, five private utilities 
(Washington Water Power, Puget Sound Power and Light, Pacific Power and 
Light, Portland General Electric and Montana Power) would receive equal 
shares of 50 percent of the power produced. The public utilities have 
rights to the remaining 50 percent of the power. The public ut i lities 
would in turn transfer their rights to this power through 1983 to BPA. 
BPA would use this 50 percent, melded with all other sources, to meet 
its finn loads. 

At the present time HGP is operating under NPDES Pennit, No . 
WA 002487-2 which expires June 30, 1978. An appl i cation for a renewed 
pennit will be filed with the Washington State Department of Ecology at 

· least 180 days prior to the date of expiration of the present permit. 
The NPR is presently operating under NPDES Permit Na. WA-000374-3 which 
expires on June 1, 1981. 

2.4 HANFORD GENERATING PROJECT DESCRIPTION . 

2.4.1 General Description 

The major existing structural features of the HGP are a r i ver
bank intake structure, a mid-stream discharge line, steam condensers, 
twin steam turbines and generators, and a switchyard . . An artist ' s 
rendering of HGP and NPR is shown in Figure 2. 4-1. 
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Figure 2.4-1 
Artist 1 s Sketch of HGP and NPR 



Steam for the turbine generators is generated in the adjacent 
NPR and piped to the HGP. Steam condensate is cycled back to the NPR. 
The HGP intake and discharge systems are principally for the supply and 
discharge of condenser cooling water. 

2.4.2 HGP Heat Dissipation System 

The major physical feature of the HGP with a potential for 
operational impact on the environment is the heat dissipation system. 
This system,( 2-l) shown in Figure 2.4-2, consists of an intake pump
house, condensers and discharge line. The HGP operating parameters (and 
si~ilar characteristics of NPR) are listed in Table 2.4-1. 

TABLE 2. 4-1 
HGP/NPR OPERATING PARAMETERS 

Item 
Megawatts Thennal 
Megawatts Electrical 
Heat load to river 
Cooling water flow** 

HGP 
Operating Parameters 

NPR 
Operating Parameters* 

Intake screen velocity 
Discharge water Temp. 

Intake Structure 

860 

2680 
564,000 gpm (4 pumps) 
423,000 gpm (3 pumps) 

0.8 - 1.25 ft./sec. 
3S°F above ambient 

river (4 pumps) 
43°F above ambient 

river (3 pumps) 

4000 

460 
290,000 gpm nonnal 
(390,000 gpm maximum) • 

0.8-1.25 ft./sec. 
83°F maximum 

Figure 2.4-3 shows the intake structure which is · 95 feet high, 109 

feet wide and 108 feet back to front. Four pumps, rated at 141,000 

gpm each, pump the river water to the Turbine Generator Building and 

*Assumes operation of HGP 
**See discussion under 11 Intake Structure 11 relating to 3 and 4 pump operation 

2-7 
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the main condensers. The large pump size precluded the use of con
ventional one screen - one pump type of pump chamber. Therefore, the 
three screen - two pump scheme was adopted. 

During operation of the HGP one of two modes of pumping is 
used. During those months of the year when the river temperatures are 
wanner all four intake pumps are used and 564,000 gpm of cooling water 
is pumped through the condensers. During those months of the year when 
the river temperatures are colder only three intake pumps are used and 
423,000 gpm of cooling water is pumped through the condensers. The 
nominal river temperature used to detennine whether three or four pumps 
will be operated is 4S°F but varies depending on the actual HGP con
denser back pressures being measured at the time. 

The intake facilities, originally designed to meet the criteria 
established by the Bureau of Commercial Fisheries, The Washington State 
Departments of Fish, Game, and Pollution Control Corranission and The U.S. 
Bureau of Sports Fish and Wildlife, included conventional trash racks, 
traveling screens, stop logs for individually isolating screen 
bays and pump bays, and high pressure horizontal screen wash nozzles. 
Debris can be washed from the screens and returned to the river along 
with the wash water through a common trash trough. Trash racks are 5 
inch by 1/2 inch bars, 3-3/4 inches on center. The traveling screen 
mesh was originally 1/4 inch . The net screen velocity was limited to 1 

foot-per-second to protect fish. This resulted in a somewhat oversized 
screen bay. In addition, three OP!=nings 1.tJere provided i n each wall of 
the intake as fish escape ports. These ports can be seen in Figure 2. 4-
3. The theory was that any fish inside the trash racks will be able to 
swim through the nonnally open ports, parallel to the screens, and out 
through the downstream walls. Each escape port is 2 feet wide by 5 feet 
high with gates to pennit blocking the port for screen dewatering during 
maintenance. 

Intake Modifications 

Over the period 1973 to 1976 a series of modifications 1vere 
made at the HGP intake structure in order to minimize the impact on t he 
fish in the Columbia River. 

2-10 



'(.D 
c:::J_ 
::r-
c::z 

• C"I? 

0 
0"'7 -~ 
a-,-

Revision 1 (1973) 

A number of juvenile chinook salmon were observed behind the HGP 
traveling screens in the Spring of 1973. (2- 2) 

One factor that appeared to increase the congestion of ju
venile salmonids in front of the intake was a recirculating eddy caused 
by benns that extended some distance into the river both upstream and 
downstream of the intake (Figure 2.4-4). This eddy apparently increased 
the potential for multiple exposure of fry to impingement and screen 
passage. To mitigate the impact of the intake on outmigrating salmon, 
the Washington State Department of Fisheries requested that the intake 
forebay be modified by removing the benns before the 1973 spawni-flg 
season. Benn removal was completed in September 1973 and diminished the 
eddy in front of the intake. It was not possible to completely remove 
the apparent downstream benn since much of this was natural riverbed and 
consisted of extremely hard materials which could not be removed by 
nonnal excavation procedures. 

During this same season, the fish escape ports were penna
nently closed since the velocities during low flow precluded escape and 
induced eddy currents. 

Revision 2 (1973) 

Fish were passing through the traveling screens due to the 
1/4-inch size of the screen openings. (2-2) As originally designed, and 
approved, the screens were only partially effective in excluding fish. 
Therefore, to reduce passage the Washington State Department of Fish
eries requested that the size of the screen openings be reduced to 1/8-
inch before the 1974 out migration. In February 1974, WPPSS began 
changing the traveling screen mesh from 1/4 to 1/8 inch openings. One 
half of the traveling screens were changed, while one half were left 
1/4-inch mesh. This action afforded the opportunity for direct com
parison of impingement and passage of fish with the -two different trav
elling screen openings. 
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Figure 2.4-4 
HGP Intake Locat ion 
Showing Berm Removal 
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Revision 3 (1974) 

The appearance of fish behind the 1/8-inch traveling screens through
out the 1974 out migration and the sizes of fish sampled indicated tha t fish 
were passing through the screens by some other means. (2- 2) It appeared that 

this passage was a result of gaps between screen frames and between the edge 
of the screens and the concrete walls of the intake structure. The gaps 

between the screen frames were sealed with bitumastic paste. The gaps between 
the edges of the screens and the concrete walls were sealed with foam. These 
changes essentially eliminated passage during the 1975 out migration but 
increased impingement. (2- 3 ) 

Studies were conducted to determine if impingement could be reduced 
by withdrawing water into the intake from along the bottom of the forebay. 

Gates were lowered in front of the traveling screens to force water withdrawal 

from the bottom of the forebay. No significant improvement in impingement was 
noted. (2- 3 ) 

Revision 4 (1975) 

Prior to the 1976 salmon out migration two changes were made to the 
intake structure to decrease the impact of impingement on outmigrants (2-4) 

These changes were designed to increase the survival of outmigrants which may 
become impinged. Buckets were added to the bottom of each section of traveling 

screen. These buckets lift impinged fish up to . the level of the trash trough 
where a newly installed low pressure screen wash remove the fish from the 

bucket to the trash trough and return them to the riyer (See Figure 2.4-5). 
During the migration season the screens rotate continuously. Survival rates 
of 95% are being experienced with this system. (2-4) 

Operating Procedures 

Chlorination capability was initially installed in the intake structure. 

However, because of the water quality in the river,fouling of the condenser 

tubing has not occurred and this system has never been utilized. 

2-13 



MAXIMUM 
HIGH WATER 

415 FT --=--~~~-=-

DESIGN 
LOW WATER 

3 75 FT ~~~-

HANFORD GENERATING PROJECT 
· Environmental Impact Statement 

C 

e 

2-14 

.. 

.. 

.. . 

u 

~ . 

Figure 2.4-5 
Modification to HGP Traveling 
Screens for Protec t ion for Fis h 



During the winter and early spring only three of the four 
pumps are required. Studies conducted in 1975 showed that operating two 
pumps on the downstream side of the intake and one pump on the upstream 
side significantly reduced the number of fish impinged. This oper
ational mode is now used at HGP when three pumps are operating during 
the spring migration period. 

Traveling screen rotation and washing •is done on a continuous 
basis during the spring when salmon fry are in the river. This mini
mizes the length of time an impinged fry may be held next to the intake 
screen. 

Outfall Configuration and Location 

Cooling water is transported from the Turbine Generator 
Building to a seal well located adjacent to the Columbia River. (2-l) 

The cooling water is then transported through an 11-foot diameter out
fall line which extends 1,036-foot diagonally into the Columbia River, 
where the water is di scharged through four vertically oriented ports 50 

feet apart (See Figure 2.4-6). With four pumps operating, the total 
time of travel from the intake structure to the end of the outfal l line 
is about 3.5 minutes. The outlet velocity through the end port is on 
the order of 7-10 feet per second. 

The 11-foot diameter outfall line is buried below the river 
bed, covered with backfill and protected by riprap. Each discharge port 
is constructed in a manner as shown on Figure 2.4-7. Each port dis
charges water horizontally downstream parallel with the prevailing flow 
of the Columbia River. The top of the highest port is at an elevation 

of 363 feet. The remaining three outlets are at an elevation of 359 feet, 
which is 18 feet below the low water elevation of the Columbia 
River. 

2.4.3 Other HGP Systems 

A number of operations at HGP result in the discharge of small 
volumes of liquid effluents. Sanitary water is discharged to a tile 
field. Process water used for flushing and _washing is discharged to 
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floor sunps. Demineralized water is collected from various sources in 
pit sumps. The process and demineralized water, along with roof drains 
and demineralizer backwash water are all routed to a settling basin. 
The effluent from the settling basin is diluted by about a factor of 
1000 by mixing it with the main circulating cooling water in the dis
charge line. It is then discharged into the center of the river. The 
physical and chemical characteristics of the discharge for both the 
cooling water and the low volume waste sources are shown in Table 2.4-2. 

Gaseous effluents are discharged from an emergency di es-el 
generator, an emergency diesel fire pump, and a fuel oil fired auxiliary 
boiler. These systems are only used intermittently. Consumption of 
petroleum fuels is on the order of 8,000 gallons of motor fuel and 4000 gal
lons of fuel oil annually. 

Oil Spill Preventention Control and Countermeasure 

Sources of oil at the HGP can be classified into three groups 
according to the potential for spill and entry into the Columbia River 
(see Table 2.4-3). The first group has "zero potential" for spill into 
the river. These facilities cannot spill oil into the river because of 
their location far from the river, the relatively small volumes of oi l 
present, and the lack of any direct pathway to the river. 

The second group is in-plant sources. Oil spilled from in
plant sources would generally drain to floor sumps. These floor sumps 
are automatically pumped when the level in the sump reaches a certain 
height. The outflow from the sumps goes to a settling basin which 
drains directly to the river. It is possible to intercept any in-plant 
oil spill in one of two places, either in the sump, by shutting off the 
sump pump, or in the settling basin by closing the discharge to the 
river. All areas of the plant containing these potential oil spill 

sources are manned on a twenty-four hour basis. Mariy of these sources 
are periodically checked for oil levels. Additionally the equipment 
oil levels are automatically monitored, with alarms provided 
should oil levels drop below normal values. Should an oil leak be 
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TABLE 2.4-2 
Su1TTTiary of HGP Discharge Characteristics(l) 

Item 

Dissolved Oxygen (mg/1) 
pH 
Turbidity (JTU) 
Temperature (0 F) 

Total Dissolved Gas 
(% of Saturation) 

::::r:---9 Total Col ifom (medium values) 
C'r")- (organisms/100 ml) 
0 
~ -· g:; Toxic or Deleterious Materials 

Aesthetic Values 

Total Suspended Solids (lbs/day) 

Oil and Grease (lbs/day) 

Iron (lbs/day) 

(1) From HGP NPDES Pennit 
(2) At 3,000 fee below discharge 
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NPOES Permit Value 

Exceeds 8.0 at all times (2) 
Between 6.0 - 9.0 
Less than 5 Above Ambient River (2) 

Less than Ambient+ 3S°F (June - Sept) 
Less than Ambient+ 43°F (October - May ) 

Less than 110( 2) 

Maximum 240( 2) 

See Section 4.3.3 

See Section 4.3.3 

535 

107 

0.8 



TABLE 2.4-3 

SOURCES OF OIL AT THE HANFORD GENERATING PROJECT 

Device 

a. Zero Spill Potential Sources 

Main Transformers 
Auxiliary Transformers 
Startup Transformers 
Diesel Oil Storage Tank 
Gasoline Fuel Storage 
Lube Oil Storage Room 

b. In-Plant Spill Potential Sources 

Condensate Pump Motors 

c. 

Feedwater Pumps 
Service Air Compresser 
Inst. Air Compressors 
Elevators 
Diesel Generator Crankcase - motor oil 
Day Tank (No. 2 Diesel) 
Turbine Oil Reservoir 
Oil Supply and Return Lines 
Turbine Lube Oil Storage 
Sea 1 Oil Systems 
Bowser Oil Purifiers 

Intake Structure Spill Potential Sources 

Circ. Water Pump Motors 
Fire Pumps 
Diesel Fire Pump Crankcase 
Diesel Fire Pump Day Tank (No. 2 Diesel) 
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Number 

7 
2 
l 
l 
1 
1 

6 
6 
1 
4 
2 
l 
1 
2 
2 
1 
2 
2 

4 
2 
1 
l 

Capacity, Gallons 

Each 

10,930 
2,775 
2,758 

20,000 
1,200 

no 

26 
15 
6 
3 

565 
70 

520 
6,450 
2,200 

14,000 
200 
800 

28 
1 

13 
270 

Tota 1 

76,510 
5,510 
2,758 

20,000 
1,200 

330 

156 
90 
6 

12 
1,130 

70 
520 

12,900 
4,400 

14,000 
400 

1,600 

112 
2 

13 
270 
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detected, standard operating procedures are implemented to stop all sump 
pumping, isolate the oil and clean up the spill. AS auditional protection an oil 
skimmer has been installed on the settling pond. 

The third group is oil located at the intake structure . 
Curbing has been constructed around the intake pump motors and diesel 
fuel tank and a pre-set level indicator has been installed on the diesel 
fuel pump. 

2.5 THE NEW PRODUCTION REACTOR (NPR) 

Opera ti on of HGP a·s a base load energy resource is dependent 
upon receiving steam from the ERDA NPR. To that extent operation of 
HGP is dependent upon continued NPR operation. However, the operation 
of NPR has utility for production of plutonium independent of HGP's' 
operation and may be operated by ERDA for plutonium production regard-

~ 
en less of whether HGP operates or not. For the readers information a 

description of the NPR is provided here as an other issue which does not 
pertain to any element of the environment listed in Table 3.0-1, but 
which is relevant to the proposal. 

The NPR is a graphite moderated reactor with concrete shield
ing. Fuel elements are metallic uranium with a zirconium alloy cladding. 
The fuel is cooled by a rec i rculating primary coolant system which pumps 
high purity water through the process tubes where the coolant picks up 
heat generated by the fission process in the fuel elements. This heat 
is transported to the steam generators located in an adjacent building. 

# 

Steam produced in the steam generators is used to drive the primary 
coolant pumps, to produce electricity for in-plant usage, and to supply 

steam to the HGP. 

2.5.1 Heat Dissipation System 

The NPR operates at a nominal rating of 4,000 MW thennal power 
(See Table 2.4-1 ) . The majority of the by-product heat produced is 
transported to HGP for use in the production of elee-tricity. The re
maining heat is utilized in the operation of NPR and is eventually trans
ferred to a circulating raw water system for discharge to the Columbia 
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River. This system has a nominal intake flow rate of 315,000 9pm. 

Water is drawn from the river through a shoreline intake system, cir

culated through various condensers and heat exchangers and discharged 

back to the river through a mid-river discharge port and a shoreline 

flume. 

Intake System 

River water at the NPR intake flows through trash bars and 
traveling screens into four pump suction wells. The water is then pumped 
to the NPR by four pumps with ratings of 105,000 gpm each. The pump wells 
are connected by flood gates nonnally left in the open position. Only 3 
pumps are required during normal plant operation. The maximum-water 

velocity through the traveling screen during low water is approximately 
1.25 foot per second. The screen is 1/8 inch m~sh. During screen oper

ation, trash is washed from the screens by water jets to a trough from 

which the trash is removed and disposed of on land. .. 

Discharge System 

The circulating raw water for NPR is discharged to the river 

at two points: (1) a 102 inch line and a single port similar to that 

shown in Figure 2.4-7 located mid-river, and (2) a shoreline flume. 

2.5.2 Other NPR Systems 

Other nonradioactive liquid effluents are released from NPR 
via the main 102 11 line, the shoreline flume, several minor overflow 
lines and the sanitary tile field. Radioactive liquid effluents are 

released via the riverbank springs and the 102 11 line. Nonradioactive 
gaseous effluents are released from the oil-fired boilers. Radioactive 

gaseous effluents from the reactor ventilation systems are released via 
the main reactor ventilation stack and several smaller vents at the 
steam generator building. Radioactive and nonradioactive effluents from 
NPR are described in detail in ERDA-1538. (2-5) 
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2.5.3 Fuel Cycle 

Fuel for the NPR is manufactured in the ERDA fuel fabrication 
facilities run by United Nuclear Incorporated in the 300 area. The 300 
area of the Hanford Reservation is located about 1 mile north of the 
Richland city limits on the bank of the Columbia River. This area is 
described in more detail in the Final Environmental Statement, Waste 
Management Operations, ERDA-1538. (2- 5) Spent fuel which is removed from 
the NPR is currently placed in storage. Current plans are to begin 
processing spent fuel by 1979. 

2.6 LAND USE PLANS AND ZONING REGULATIONS 

The zoning status and land uses within a 25 mile radius of the 
Site includes residential and suburban, corporate city, agricultural, 
industrial and commercial, scenic and recreational, unclassified, and 
general use land areas. The region within 25 miles of the Site includes 
areas of Benton, Franklin, Adams, Grant, Kittitas, and Yakima Counties. 
HGP is in proximity only to Benton and Grant Counties . 

Although the Hanford Reservation is a Federal reservation, 
county and state laws do apply to the Project area. 

2.6.1 Zoninq Status 

The land zoning status of areas surrounding the HGP are shown 
in Figure 2.6-1. 

Benton County 

The Project is located on the U. S. ERDA Hanford Reservation 
within Benton County. The land area of the Hanford Reservation within 

Benton County is zoned as "Unclassified District" by the Benton County 
Planning Commission and there are no county or municipal land use re
strictions on that portion of the Reservation located wi t hin Benton 
County that conflict with the land use as proposed herein. 
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Figure 2.6-1 
Land Zoning Status 



Grant County 

The land area in Grant County immediately surrounding the Hanford 
Reservation is zoned agricultural. Continued operation of the HGP will have 
1no effect upon the zoning status of .that land. 

2.6.2 Land Uses 

Land uses within the Hanford Reservation are shown in Figure 2.6-2. 

The only present use of the Reservation near the HGP is for oper-
ation of the NPR and HGP. Continued operation of HGP on the Hanford Reser

c:::> 
"'-'- vation is consistent with ERDA activities for the Reservation. - Neither Benton =r-
9 nor Grant County has classified that portion of the Hanford Reservation located 
m 
0 within its county. However, the proposal is not inconsistent with comprehensive 
~ plans or zoning ordinances. The land use plans for surrounding areas in Grant 
~ 
Q-:, County are for continued agricultural use. 
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CHAPTER 3 

DESCRIPTION OF THE EXISTING ENVIRONMENT 

In developing the material for this EIS, the Supply System has 
not identified any environmental impacts associated with the continued 
operation of HGP which could be considered 11 significant 11 within the 
meaning of -the Washington State Environmental Policy Act (SEPA). This 
EIS was prepared to bring together environmental information on the HGP 
for the benefit of the Supply System, its Board of Directors and Exec-

_utive Committee, regulatory agencies' officials, and the interested 
public. 

Table 3.0-1 lists the elements of the environment which, 
according to SEPA Guidelines, must be considered in developing environ
mental documents. Since no elements of the environment are signif
icantly affected, all of the elements of the environment listed in Table 
3.0-1 should be marked 11 Not Applicable 11

• This format has been used to 
assist the reader in identifying the sections in the document where each 
of the areas are discussed. 

• Numerous studies have been conducted and reports prepared 
documenting the physical, ecological, and human environmental aspects of 
the .Hanford Reservation, the adjacent Columbia River and the adjoining 
corrmunities. The impacts on the area from the operation of the now 
closed down government plutonium production reactors at Hanford and from 
the presently operating NPR and HGP have also been analyzed previously. 
Much of the available material directly related to HGP was first devel
oped in 1972 and 1973 when the Supply System was considering con~tructing 
a corrnnercial nuclear reactor to replace the NPR as a source of steam for 
the HGP turbines. · Studies and analyses were developed for this new 
project, ca11ed 11WPPSS Nuclear Project No.1 11 or WNP-1, and documented in 
nlll1erous reports. Two of the most comprehensive reports developed by 

the Supply System were t he 11 Appl ication for State Si te Certi f i cati on fo r 
WNP-1 11 filed with the Washington State Thermal Power plant Site Eval
uation Council (now the Energy Facility Site Evaluat,on Council) in 1973 
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TABLE 3.0-1 

LIST OF ELEMENTS OF THE ENVIRONMENT 

EXTRACTED FROM WAC 197-10-444 

Element Section Number 

ELEMENTS OF THE PHYSICAL ENVIRONMENT 

A. Earth 

1. Geology 3. 1. 1 
2. Soils 3. 1.1 
3. T"opography 3.1. 1 
4. Unique Physical Features 3.1.1 
5. Erosion 
6. Accretion/avulsion 

8. Air 

1. Air Quality 3.1.3, 4. 1.2 
2. Odor 3 .1. 3 
3. Climate 3.1. 3 

C. Water 

1. Surface water movement 3. 1.2, 4.1.1 
2. Runoff/absorption 3.1.2 
3. Floods 3.1.2 
4. Surface Water Quantity 3.1.2, 4. 1.1 
5. Surface Water Quality 3.1.2, 4. 1. 1 
6. Ground Water Movement 3.1.2 
7. Ground Water Quantity 3.1. 2 
8. Ground Water Quality 3. 1.2, 4. 1. 3 
9. Public Water Supplies 3. 1.2, 4.1. l 

D. Flora 

1. Numbers or Diversity of Species 3.1.4, 3.1.5, 4. 2, 
2. Unique Species 3.1.4, 3.1.5, 4. 2, 
3. Barriers and/or Corridors 3.1.4, 3 .1. 5 
4. Agricultural Crops 3.1. 1 

E. Fauna 

1. Numbers of Diversity of Species 3.1.4, 3.1.5, 4. 2, 
2. Unique Species 3.1.4, 3.1.5, 4. 2, 
3. Barriers and/or Corridors 3.1.4, 3.1.5, 4. 2, 
4. Fish or Wildlife Habitat 3.-4.1, 3.1.5, 4. 2, 

F. Noise 
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TABLE 3.0-1 (Cont'd) 

Element 

G. Light and Glare 

H. Land Use 

I. Natura 1 Resources 

1. Rate of Use 
2. Nonrenewable Resources 

J. Risk of Explosion of Hazardo.us Emissions 

II. ELEMENTS OF THE HUMAN ENVIRONMENT 

A. Population 

B. Housing 

C. Transportation/circulation 

3. 1. 1 

5.2 
5.2 

4.5 

Section Number 

3.1.6, 3.1.7 

3.1.6, 3.1.7 

1. Vehicular Transportation Generated 3.1.7 
2. Parking Facilities 
3. Transportation System 
4. Movement/circulation of People or Goods 
5. Waterborne, Rail, and Air Traffic 
6. Traffic Hazards 

D. Public Services 

Fire 
Police 
Schools 

1. 
2. 
3. 
4. 
5. 
6. 

Parks or Other Recreational Facilities 
Maintenance 
Other Governmental Services 

E. Energy 

1. .Amount Required 
2. Source/availability 

F. Utilities 

1. Energy 
2. Communications 
3. Water 
4. Sewer 
5. Stenn Water 
6. Sol id Waste 

3-3 

3.1.7, 4.4.2, 8.1 
3.1.7, 4.4.2, 8.1 
3.1.7, 4.4.2, 8.1 

3.1.7, 4.4.2, 8.1 

3.2.3 
3.2. 3 

3.1.7, 4.4.2, 8.1 
3.1 . 7, 4.4.2, 8.1 

3.1.7, 4.4.2, 8.1 



TABLE 3.0-1 (Cont'd) 

Element Section Number 

G. Human Health (including mental health) 

H. Aesthetics 

I. Recreation 

J. Archaeological/historical 3.2.2 

III. OTHER - Additional population characteristics 3.2.1, 3.2.-2 

-
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and the "Environmental Report for WNP-l, 11 filed with the Atomic Energy 
Commission (now the Nuclear Regulatory Corrrnission) in 1973. Copies of 
these reports are available from the Supply System for the cost of 
reproduction. In 1974 the Supply System decided to move the WNP-I 
project to another location on the Hanford Reservation and continue to 
obtain steam for the HGP from the NPR. 

3.1 PHYSICAL ENVIRONMENT 

3. 1. 1 Land 

The HGP site is located in the Pasco basin which lies within 
the Columbia plateau physiographic province of south-central Washington . 
The Pasco basin is a structural depression bordered on the north by the 
Saddle Mountains, on the south by the Rattlesnake Hills, and on the west 
by the easterly end of Umtanum and Yakima Ridges. There is no well
defined surface feature bordering the Pascb basin on the east. 

The oldest rocks exposed in the Pasco basin are volcanic 
flows. Most of the basalt flows range from 50 to 200 feet thick and the 
beds of sand, silt or clay range from 5 to 130 feet thick. Overlying 
the basalt is the Ringo1d Fonnation. This fonnation consists primarily 
of apparently lake-deposited clay, silt and fine-grained sand. 

Glacio-f1uvial sediments called the "Pasco Gravels" lie on an 
eroded surface of the bisalt flows and interbeds and the Ringold For
mation. In places, fine-grained sand and silt occur within the glacio
f1 uvia 1 sediments and are termed the "Touchet Beds 11

• Radiocarbon dates 
from ash beds in the uppennost part of the glacio-fluvial sediments 
indicate ages of 6,000 to 12,000 years. 

The HGP is located in a region described as Knob and Kettle 
topography. This is an extremely stony area of glacio-fluvia1 sedi
ments . Knobs are long steep mounds of gl acial drift. The Kettles are 
depressions between these drifts. These formations resulted from the 
debris of glaciers or other forms of glacial ice. A more detailed 
description of the geology of the site is given in Reference 3-1 . 
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3 .1. 2 Water 

Surface Waters 

The Columbia River is the major source of water in the vicin
ity of HGP. The River flows south and west out of Canada and across 
eastern Washington. The major tributaries in the United States above 
the HGP site are the Spokane River, the Pend Oreille River, and the 
Wenatchee River. Immediately below the HGP site are the Yakima and 
Snake Rivers. Numerous hydroelectric dams have been constructed on the 
Columbia River. Seven of these dams are located in the United States 
upstream from HGP and four are downstream. Additional dams for _the 
development of flood control and hydroelectric power production are 
located in Canada. The addition of the new Canadian dams has increased 
the water storage capacity in the upper Columbia River Basin to well 
over 35 million acre feet. 

The flows in the Columbia River in the vicinity of HGP are 
highly regulated by the Priest Rapids Dam just upstream of the Project. 
Electric power is produced by the Grant County Public Uti 1 i ty District 
at this dam. The minimum flow at -the dam is administratively set at 
36,000 cfs by the Federal Power Corrmission License. Flows during the 
sumner, fall and winter may vary each day from this low of 36,000 cfs to 
as much as 250,000 cfs. During the spring runoff, high flows from · 
250,000 cfs to 450,000 cfs are usually recorded. The annual average 
flow at the site is about 120,000 cfs whereas during low flow periods, 
flows may average around 60,000 cfs for one month. Average flows at 
Priest Rapids, based on 14 years of data, are shown in Figure 3.1-1. 

The lowest flows experienced since the completion of Grand 
Coulee Dam on the Columbia River has been 32,000 cfs in 1943. This f l ow 
was due to activities related to the filling of .Lake Roosevelt, the 
back,'!ater of Grand Caul ee Dam. 

Temperature measurements of the •,o1ater flowing in the Columbia 
River have been recorded both above and below the site for many years. 
Figure 3.1-1 sunmarizes temperature measurements on the Columbia River 
at Priest Rapids for eight years of record. 
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The river stage at the HGP. site, as a function of flow rate is 
given in Figure 3.1-2. Flow distributions and bottom contours are shown 
in Figures 3.1-3 & -4. Because of the local conditions, the river in 
the vicinity of HGP is vertically well mixed and shows a uniform ver
tical distribution of properties such as temperature and chemical con
stituents. 

Table 3.1-1 lists chemical measurements taken 11 miles down
stream from HGP: Additional water quality measurements for the Columbia 
River have been made directly above the Hanford Reservation for the 
water year 1972 by the U. S. Geological Survey and the Washington State 
Department of Ecology. (3- 2) 

The water quality of the Columbia River is quite good. (3-3) 

In the vicinity of the HGP, the dissolved solids have ranged between 73-
120 mg/1, and the hardness between 65-85 mg/1. Dissolved oxygen con
centrations are routinely near saturation levels. Occasionally seasonal 
dips occur, but they do not constitute any significant impairment of the 
water quality. Oxygen levels average around 11.0 mg/1 and range from 
about 8 to 13 mg/1. Col ifonn organisms average 30/100 ml in the reach 
below Priest Rapids Dam and range from 4 to 75/100 ml. Turbidity in the 
river is very low, generally measuring less than 5 Jackson Turbidity 
Units (JTU). The pH is norm~lly slightly alkaline at 8-8.5 pH units. 

Additional detail on the Columbia River is given in references 
3-1 and 3-4. 

Ground Waters 

The unconfined aquifer in the portion of the Hanford Reserva
tion near HGP is bounded by the Columbia River on the north and east. 
On the south and west the Gable Buttes and Gable·Mountain basalt anti
clines impede groundwater flow. The aquifer bottom is at an elevation 
of 335-350 feet MSL beneath the HGP giving a saturated aquifer thickness 
of from 35-65 feet in this area. 

The unconfined aquifer is hydraulically connected to the 
Columbia River and seasonal variations in the groundwater table are 

3-3 
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Velocity Profiles at Low River 
Flows in the Vicinity of HGP 
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TAliI.E J . 1- 1 

CHEMICAL CHARACTERISTICS OF 
COLUMBIA lUVER HATE!{ 1970 

Re8ults 1n parts/mllllon 

Diss 

so
4 

02 Phth HO Hard-
Date ~ Fe Cu Ca P04 CI Alk Alk ness Solids 

1/6 6.0 0.03 0.002 20. 15. 0.00 0.33 NA 2.0 , 68. 74. 93. 
1/20 4.0 0.01 0.004 22. 15. 0.05 0.36 7.8 2.0 71. 73~ 84. 
2/3 5.0 0.01 0.002 21. 13. 0.06 0.33 12. 2.0 69. 72. 100 
2/17 5.0 0.01 o. 00/1 22. 19. 0.01 0.)3 11. 2.0 68. 75. 100 
3/3 5.4 0.02 0.003 22. 17. 0.04 0.26 8.3 1.0 65. 76. 96. 
3/17 6.2 0.03 0.004 19. 17. 0.02 o. so 13. 1.0 65. 7 3. 81. 
3/31 6.2 0.07 0.005 20. 17. 0.02 0.39 12 . 2.0 69. 76. 81. 

w 4/14 4.4 0.22 0.002 24. 20. 0.05 0.60 12. 1.0 66. 77. 100 I - 4/28 6.3 0.12 0.005 22. 24. 0.02 0.56 12. 1.0 70. 82. 120 ~ 5/12 5.5 0.02 0.02 25. 23. 0.005 0.40 12. 2.0 72. 85. 100 
6/16 4.6 0.00 0.01 22. 13. 0. 01, 0.29 11. 2.0 56. 68. 74. 
7/21 4.2 0.09 0.007 23. 15. 0.02 0.16 9.6 1.0 61. 76. 75. 
8/4 3.9 0.02 0.007 25. 17. 0.02 0.116 9.6 1:0 70. 78. 86. 
8/18 4.0 0.03 0.004 2/1. 13. 0 . 02 0.26 8.9 1.0 70. 77. 110 
9/8 4.8 0.03 0.005 23. 15. 0.08 o.,,3 9.0 3.0 70. 77. 73. 
9/22 5.3 0.02 0.002 17. 13. 0.03 0.26 9.4 2.0 63. 65. 87. 
10/6 4.0 0.03 0.003 21. 20. 0.02 0.66 8.2 2.0 66. 70. 99. 
10/20 5.4 0.02 0.006 16. 12. 0.01 0.32 11. 0.0 92. 66. 80. 
11/3 5.3 0.01 0.001 19. 18. O.ll o. /19 NA 2.0 70. 68. 80. 
11/16 4.9 0.02 0.003 20. 15. 0.11 0.58 9.8 6.0 69. 70. 86. 
12/1 3.8 0.01 0.002 20. 16. 0.01 0.46 NA 2.0 p6. 65. 92. 
12/15 6.6 0.01 0.000 18. 16. 0.11 0.53 NA 2.0 76. 73. 97. 

Annual 5.0 0.01, 0.006 22. 16. 0.01, o.,.o 10. 1.8 6B. Jli. 90. 
Avera ge 

NA indicates there was no analysis made. Analysis was maJe from single grab samples. 



evident. Other variations in the water table are caused by disposal of 
water to the ground from ERDA facilities including the NPR. 

Figure 3.1-5 shows the groundwater contours near HGP. A 
number of wells adjacent to the project have been monitored and the 
hydrographs for these wells are given in Reference 3-1. 

The groundwater quality in this area has been monitored reg
ularly. Nonradioactive chemical species identified include nitrate ion 
and chromium ion. Present nitrate ion concentrations vary from 3-6 ppm 
near HGP to 25-50 ppm 2 miles east of HGP. The reco!TITlended drinking 
water limit for nitrate is 45 ppm. No chromium ion as Cr+6 concen
trations above the detection limit of 3ppb have been measured i~ the 
vicinity of HGP in recent years. The most recent temperature measure
ments were in 1974. At that time the groundwater temperature varied 
from 15 to greater than 21°c depending on location. 

3.1.3 Air 

Meteorology data has been collected at two sites in the vi
cinity of HGP. A station was operated at the NPR site for a period of 
one year during 1970 where measurements of temperature and wind speed 
and direction were made. The station consists of a 300 foot tower with 
measurements being taken at the surface, SO, 200 and 300 feet. The 
other station is the Hanford Meteorology Station (HMS) located approx
imately 7.4 miles south of the proposed plant site and about 300 feet 
higher in elevation. Records at this station have been collected for~ 

. ( 3-5) period of over twenty years. 

General Climatology of the Hanford Area 

Hanford is in the rain shadow of the Cascade Mountains and 
receives precipitation on the average of only 6. 25 i nches annually . 
Precipitation during the 3 months November though January contributes 42 
percent of this total, while the 3 months July though September con
tribute only 10 percent. There are only two occurrences per year of 24-
hour amounts of 0.50 inch or more, while occurrences of 24-hour amounts 
of 1.00 inch or more number only four in the 25 years of record ·(1946-
1970). 
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About 45 percent of all precipitation during the months Decem
ber through February is in the fonn of snow. However, only 1 winter in 
8 can expect an accumulation of as much as 6 inches on the ground. The 
average seasonal number of such days is 5, although the 1964-1965 winter 
had 35, 32 of which were consecutive. 

By serving as a source of cold air drainage, the Cascade 
Mountains also have considerable effect on the wind regime at Hanford. 
This drainage (gravity) wind, plus topographic channeling, causes a 
fluctuating diurnal speed during surrnner. In July, hourly average speeds 
range from a low of 5.2 mph from 9 to 10 a.m. to a high of 13.0 mph from 
9 to 10 p.m. In contrast, the corresponding speeds for January are 5.5 
and 6. 3 mph. 

Although the gravity wind occurs with regularity in summer, it 
is never strong unless reinforced by frontal ~ctivity. It is also 
notable that, although channeling results in a prevailing WNW or NW wind 
the year around, the strongest speeds are from the SW direction. 

Half of all winters are free of temperatures as low as ·o°F. 
Six winters in 58 of record have contributed a total of 16 days with 

0 . 
temperatures -20 For below and in January-February 1950, there were 
four consecutive such days. There are 10 days of record when even the 
maximum temperature failed to get above o°F. At the other extreme, in 
the winter of 1925-1925, the lowest temperature all season was +22°F. 

Although winter minima have varied from -27°F to +22°F, 
su1TJT1er maxima have varied only from 100°F to 11S°F. However, there is 
considerable variation in the frequency of such maxima. 

In 1954, for example, there was only 1 day with a maximum as 
high as 100°F. On the other hand, there have been 2 summers (1938 and 
1967) when the temperature went to l00°F or above for 11 consecutive 
days. 

Although temperatures reach 90°F or above ,56 days a year, 
there have been only seven annual occurrences of overnight minima 70°F 
or above. The usual cool nights are a result of the gravity wind 
mentioned earlier. 
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Air Quality 

Air quality in the Hanford area, in tenns of sulfur dioxide, nitrogen 
dioxide, and suspended particulates, is routinely measured by the Hanford 
Environmental Health Foundation. For the year 1971, so2 measurements in Rich
land averaged less than 0.02 ppm~ At the other sampling stations the concen
trations were below the detection limit of 0.01 ppm. The 1971 measurements for 
N0 2 and suspended partjculates are shown in the following Table 3.1-2. 

Table 3.1-2 
Air Quality Measurements - Annual Averages for 1971 

NOz 
{eem) 

# of 
Location Same1es Max. 

Richland (747 Bldg.) 49 6.8 
Ringold 166 0.028 
White Bluffs 149 0.028 

NOTE: (-) indicates no measurement 

Min. ~ 

.06 .86 

.001 .006 

.001 .006 

was made. 

Suspended Particulate 
( mn/m3 ) 

# of 
Samp 1 es Max. Min. ~ 

42 440 25 120 

Measurements of the particulate burden in air at a specific 
observation point 10 miles south of HGP shewed values of around 100 micrograms 
per cubic meter of air when the wind was less than 8 mph. The particulate 
content increased when higher winds were present, averaging 1,000 micrograms 
per cubic meter with winds of 12 mph, and 3,000 micrograms per cubic meter with 
winds of 16 mph. 

3.1. 4 Terrestrial Ecology 

The vegetation in the vicinity of HGP has been described as desert 
steppe, which is a nonforest vegetation in the dry interior of Washington. The 
land was grazed by herds of sheep and cattle more or less continuously from 
1870 to 1940. Grazing by livestock was terminated when the site and thousands 
of surrounding acres were incorporated into the government-owned Hanford ~eser
vation in the early 1940's. For 30 years vegetation use has been confined to 
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fall and winter grazing by small herds of mule deer, flocks of Canada 
geese and populations of seed-eating pocket mice. 

The presence of scattered, blackened stumps of sagebrush 
indicate that the Hanford Reservation formerly supported at least some 
sagebrush plants that have been destroyed by fire. Under pristine 
conditions, the site probably supported sagebrush with an understory of 
small perennial herbs characterized by the presence of sandberg blue
grass. Today many of the important plants on the site are aliens intro
duced into Washington with the advent of livestock grazing and agri
culture. These alien plants are cheatgrass, tt.rnblemustard and tumble-

co weed. The most corrrnon native plant species persisting are sandberg 
m g;; bluegrass, rabbitbush and sagebrush. There has been little teRdency for 
~ the native plants to replace the alien plants even with the removal of 
~ 

Cl' livestock grazing pressure. 
~ -

A vegetation analysis was conducted at five different loca
tions near HGP. (3-l) Two of the locations presently support sagebrush 
while three do not. In all, 30 species (taxa) of vascular plants have 
been identified in the study. Of the 30 species, six are aliens. The 
amount of herbage produced annually is expected to be less than similar 

~- vegetation on the nearby Arid Land Ecology Reserve due to the extremely 
stony soil in the vicinity of HGP.( 3- 5)- It is expected that the herbage 
yield will vary greatly from year-to-year depending upon·the weather. 

Streamside vegetation is not well dev~loped along the• Columbia 
River shore. This is partly due to the presence of boulder, cobble and 
gravel substrates along the Columbia. However, there are shrub willows, 
grasses, sedges, rushes and forbs that do grow in the cobble substrates. 

Although streamside vegetation is very limited geographically 
it provides the only source of succulent green forage for animals during 
the summer when the upland vegetation is dry from summer drought. 
During spring the streamside vegetation provides important nesting areas 
for geese and several species of gulls. Mule deer and other herbivores 
subsist mainly on the strean,side vegetation during the surrmer. Stream
side vegetation is also important as a winter food source for birds in 
the steppe region of Washington. 
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Historically, large trees such as native cottonwoods and willows were 
not associated with the Columbia River in Benton and Franklin Counties. With 
the settlement of the region, non-native trees were planted for shade and 
ornamental purposes. The trees most often planted were white po~lar, Lombardy 
poplar, Siberian elm and black locust. Some of these trees are still living 
and provide nesting sites for large raptors such as the Swainson's hawk and 
great horned owl. 

Canada geese and chukars are popular game birds in Southwestern 
Washington and are resident on the Hanford Reservation.( 3-l) Over a period of 
years, 1953-1970, the nesting population of geese on the Columbia River islands 
has ranged between 123-306 pairs. Canada geese also utilize the_Columbia River 
islands as a resting site during winter migration when large flocks (100-1000 
birds each) congregate and make daily foraging flights from the river sanctuary 
to surrounding fields. The chukar is an exotic upland game bird that has been 
purposefully introduced to the semiarid regions of the Pacific Northwest. 
Although chukars are occasionally seen in the vicinity of HGP, this habitat is 
not regarded as ideal. 

Mule deer are the largest mammals found on the Hanford Reservation. 
The major concentration of animals is adjacent to the Columbia River where 
drinking water is available and food and cover are provided by riparian herbs, 
shrubs and trees. Recent populations have been more or less stable at about 
400, with surplus animals probably leaving the reservation. During fall and 
winter, deer forage upon the new growth of cheatgrass and will travel off the 
Reservation to feed upon orchard trees and crop plants. With no hunting, the 
deer have become quite tame and browse on the HG? grounds. 

There are a number of smaller animals that occur in the area of HGP 
such as pocket mice, deer mice and black-tailed jackrabbits. These are impor
tant as food items for predatory birds (gulls, eagle and great horned owls) and 
mammals (coyote). The most important song birds are the Western meadowlark and 
the horned lark. Raccoons are common along the Columbia River. 

There are no species or subspecies of vertebrate animals frequent
ing the environs of HGP that are considered endangered. (3- 7) Some bird species 
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are believed to be showing populaton declines or range diminution in all parts 
of their ranges, but are not now of sufficient rarity to be considered endan
gered. (3-B) The birds from this latter list that have been seen in the vicin
ity of HGP are Swainson's hawk, marsh hawk, osprey, prairie falcon, sparrow 
hawk, burrowing owl and loggerhead shrike. 

Insects play important roles in cheatgrass ecosystems. Grasshoppers 
sometimes appear in pest abundances while darkling beetles are often the most 
conspicious insect in late autumn. Insects provide important foods for birds 
and certain species of mammals, such as darkling beetles which are avidly eaten 
by coyotes during the beetles' autumnal emergence. 

3. l. 5 Aquatic Ecology 

The aquatic ecology of the Columbia River can be characterized by 
considering the status of three major ccrrmunities. These are the benthic 
(bottom dwelling) corrmunity, the plankton (drifting organisms) community and 
the fish. Summaries of the many previous studies on the aquatic environment of 
the Columbia River are given in references 3-1 and 3-4 . Two recent studies 
pertinent to River are references 3-9 and 3-10. 

Benthic 

The most predominant forms in the benthic community are midgefly and 
caddis fly larvae. On a weight basis, caddis fly larvae and molluscs predom
inate. Comparative artificial substrate data i~dicate that the density of 
benthic animals in shallow ripple areas are twice the abundance of those found 
in 10-15 feet of water. Benthic insects provide the major food item for both 
fry and juvenile chinook salmon during the spring and early summer in the 
Hanford reach of the river. (3-ll) 

The periphyton (attached organisms on any substrate) co111T1unity is 
dominated by diatoms and appears to be maintained in a subclimax state of 
regrowth and recolonization due to the grazing of aquatic fauna and erosion 
from the river's flow. (3-lZ) Filamentous green algae ~re seasonally abundant 

during the spring. 
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Rooted plant communities are commonly found in the sloughs and 
backwaters but have been precluded from growing near the HGP by the presence of 
cobble substrate shoreline and widely varying river flows. 

Plankton 

The phytoplankton (microscopic drifting plant life) is dominated by 
diatoms. Analysis of phytoplankton data collected during the surrmer of 1973( 3- 9) 
indicates the community is homogenous from top to bottom and side to side and 
is dominated by Asterionella and Fragilaria with Melosira, Synedra and Tabe11ari 
constituting the majority of the remaining population . . Historically, the 
annual cycle of phytoplankton shows a major diatom pulse in the late spring and 
a minor fall pulse. 

The major crustacean zooplankton (microscopic drifting animal life) 
are .bottom cladocera 1flhich are restricted principally to slack water environ
ments such as sloughs and the river shallows. The cladocerans show a seasonal 
maximum in the early spring and a minimum in the fall. However, they are only 
a minor dietary it~~ (less than 0.3% of total diet) to salmon in the Hanford 
portion of the River. Copepodes, ostracods and amphipods are associated with 
the Cladocerans only as a minor component. Rotifers and protozoar.s are most 
abundant during the wann season. 

Fish 

Forty species of fish have been reported as being in the Hanford area 
of the Columbia River. None of the species present are considered rare or 
endangered. (3-l3) The salmonids* represent the major species of interest and 
the main emphasis of past fisheries research has been directed at these popu
lations. Locally important resident game species nonna11y expected to be found 
in the area include bass and other spiny ray fish, catfish, whitefish, 
and sturgeon. Valuable anadromous** species that migrate through the Hdr.ford 

* Salmonids refers to both salmon and trout. 

** Anadromous refers to fish that breed in fresh water but spend most of their 
adult life in the ocean. 
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reach on their way to and from spawning areas include chinook, sockeye, and 
coho salmon, steelhead trout and American shad. 

The fish species of greatest importance from both a corrmercial and 
recreational viewpoint in the Hanford reach of the Columbia River are the 
salmon and steelhead. These fish spend most of their life in the marine 
environment and are in freshwater only during their early life stages and as 
mature adults returning to spawn. 

Construction of hydro-electric dams has resulted in inundation of the 
majority of the Columbia River spawning grounds. The 50 miles of river down
stream from Priest Rapids Dam, which includes the HGP site, represents the only 
remaining unimpounded water on the mid Columbia River . 

The salmonids all have a similar life cycle yet each species and race 
matures at a different rate and has different timing and duration of the life 
states and activities. These species and their acti vities i ndigenous to the 
Hanford reach of the Columbia River are shown in Figure 3.1-6. 

Adult salmonids move through the Hanford portion of the river during 
all months of the year, but the greatest numbers pass through primarily from 
Apri1 to November. Fish typically migrate near the shoreline along the norther
ly side of the river opposite the plant site. The 1975 salmon counts (3-l4) 

at Priest Rapids Dam upriver from the HGP were 8,200 adult spring chinook, 
19,900 adult summer chinook, 2,900 adult fall chinook, 55,200 sockeye salmon 
and 1,800 coho salmon. Adult steel head. counts at Priest Rapids Dam for the 
period 1960-1975 range from a high of 13,006 in 1966 to a low of 2,462 in 1975. 
The average is 7,705. (3-l5) Steelhead counts at Priest Rapids Dam have 

fluctuated widely since they were started in 1960. 

Estimates of fall chinook salmon spawning in the Hanford Reach have 
been .made continuously since 1947 by making aeri a 1 counts of redds. In 
the last ten years the number of redds observed in the Hanford Reach 
have ranged from 738 in 1974 to 4508 in 1969 and averaged 2643. Additional 
salmonid spawning in the Hanford Reach of the Columbia include an 
estimated 10,000 steelhead trout annually. 
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Fall chinook salmon spawn both above and below the HGP. (3- 16 ) 
The closest major downstream salmon spawning area is located approx-
imately 8 miles below the HGP. A minor spawning area occurs about four 
miles below the HGP. Midway Bar is a ma j or spawning area located abou t 
14 miles upstream from the HGP. 

The salmon generally hatch and emerge from the gravel in 
February and March. Peak migration for juvenile sockeye, coho and 
steelhead is during May. Peak migration for fall chinook occurs from 
April to July. 

As part of the effort to define the ecological characteristics 
of the free-flowing stretch of the Columbia River, investigatio-ns have 
been conducted for about 10 years on the effects of various diseases on 
the fish populations. The effect of environmental factors on diseases in resident 
fish and migrating salmonids in the Columbia River System with emphasis 
on water temperature and its relation to columnaris, furunculosis and 
dermocystidium disease have been investigated. (3-l7,3-lS) Coiumnaris 

and furuniculosis diseases are considered the most serious of bacter ial 
fish pathogens in fresh water systems. Dennocystidium, a problem with 
salmonids presently unique to the Columbia River, is currently being 
studied because of major disease- epidemics that have occurred among 
salmonids in spawning channels and in natural spawning areas . (3-l9) 

Investigations have suggested that strains of C. columnaris of 
high virulence were found in the Columbia River Basin, but not in waters 
of Western Washington. (3- 2o) Increases in temperature have been asso
ciated with increases in incidence of exposure and infection of resident 
fish and transmission of the disease to migrating salmonids in the 
river. The severity of the disease depends more on the occurrence of 
temperatures approaching 10°c (so°F) earlier in the year and the length 
of time temperatures stayed above this level than on the peak temper
atures in late surrmer. In nonnal river flow and temperature years t he 
disease occurs in late June or early July remaining evident through t he 
end of November. (3- 21 ) During migration under nonnal river temperature 
conditions, Spring-run Chinook salmon are not seriously exposed to£. 
columnaris disease. 
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Furunculosis and dermocystidium are diseases mainly associated 
with fish hatchery and rearing facilities. Furunculosis has been shown 
to be endemic( 3-lS) among coarsefishes and can be transmitted to up
stream migrant salmonids. 

3.2 HUMAN ENVIRONMENT 

3.2.1 Regional 

HGP is a generation resource which provides base load energy 
for use throughout the Pacific Northwest · region. The principal elements 
of the regional setting are briefly summarized in this section to pro
vide a basis for considering any regional impact of the proposai. A 

more extensive discussion of the regional characteristics can be found 
in Chapter 2 of the WPPSS Supplemental EIS for WNP-4 and 5_( 3- 22 ) While 
the "West Group" discussed in Section 3.2.3 has slightly different 
boundaries, the majority of the population is in the States of Washington, 
Oregon and Idaho and a discussion of human environment on either of 
these defined areas wouid be substantially the same. 

The total land area of the Pacific Northwest is comprised 
primarily of the states of Washington, Oregon and Idaho with a total 
iand area of 151 million acres. The distributional split of this acre
age is 28%, 38% and 34%, respectively. 

The total population for these states was 6.23 million in 
1970. The distributional split of this population for Washington, 
Oregon and Idaho was 54.8%, 33.7% and 11.5%, respectively. Between 1970 
and 1973, the population of these states grew at an annual compound rate 
of 0.98%. The distributional split of this growth for Washington, 
Oregon and Idaho was 0.11%, 1.91% and 2.36%, respectively. It should 
thus be noted that Idaho, with the smallest population, grew the fastest, 
mostly due to in-migration. 

The total employment for the states was 2.45 million in 1970. 
The distributional split of these jobs for Washington , Oregon and Idaho 
was 52.4%, 35.7% and 11.8%, respectively. Between 1970 and 1973, the 
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employment grew in these states at an annual compound rate of 1.61%. 
The distributional split of this growth for Washington, Oregon and Idaho 
was 1.41%, 2.05% and 1.14%, respectively. 

The total electricity consumed in 1971 by export-oriented or 
basic industries of the Pacific Northwest was estimated to be 48.8 
million kilowatt hours. The largest user of this electricity was the 
Aluminum Refining Industry, using 42% of the total of 48.8 million 
kilowatt hours consumed by these basic industries. Other basic in
dustries consuming large amounts of electricity were Paper and Allied 
Products (12%), Chemical and Allied Products (11%), Agriculture (7%), 
and Lumber and Wood Products (7%). The total electricity consumed in 
1971 by nonexport-oriented industries of the Pacific Northwest v,ias 
estimated to be 22.9 million kilowatt hours. The largest user of this 
electricity was the Electric Services Industry, using 42% of the total 
electricity consumed by these nonbasic industries. Other nonbasic or 
n·onexport-oriented industries consuming large amounts of electricity 
were Wholesale and Retail Trade (19%), State and Local Government (14%), 
Individual, Business and Government Services (13%), and the Fire, In
surance and Real Estate Industry (6%). 

In terms of the potential for water pollution in the Pacific 
Northwest, the existing water quality indicates that the watersheds 
which presently show deterioration are the following: Puget Sound; 
intersection of the Columbia, Snake and Yakima Rivers; Lower Willamette
Columbia Rivers; Grays Harbor; Lower Boise River and Snake River below 
Weiser; Snake River below Lewiston; Snake River below Twin Falls; Snake 
River below Idaho Falls; Clark Fork River below Missoula, and Lower 
Spokane River. 

In terms of the potential for air pollution in the Pacific 
Northwest, the existing air quality indicates that the air sheds which 
presently show deterioration lie in the Willamette-Puget Sound Trough 
(Portland, Vancouver, Salem, Seattle, Tacoma, Olympia, Longview and 
Kelso), and the eastern portion of the Columbia Plateau (Spokane). 
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· Three high voltage transmission line interconnections (two 500 
kV ac, one 800 kV de) of the Pacific Northwest-Pacific Southwest Inter-
tie have been completed and are now in operation. Two 500 kV ac lines 
interconnect the Federal Columbia River Power System with British Columbia, 
Canada, and several 230 kV ac lines interconnect the eastern portion of 
the system with utilities in adjacent Canadian provinces and the Moun-
tain States. These interconnections provide, in addition to mutual 
support in the event of a breakdown or emergency, the means to carry 
capacity and energy which is temporarily surplus to the Pacific North-
west needs to these areas, and conversely to carry surplus capacity and 
energy from these areas into the Pacific Northwest. Excess energy 
available in the Northwest (due to above critical streamflows) may 
replace burning oil to generate electricity in Southern Califol"'flia. 
When energy from HGP is not needed to meet Pacific Northwest needs and 
when the excess hydro-energy is not sufficient to fully utilize the 
transmission capacity, energy from HGP can also be used to replace 

. ~ ·1 f' d 1 t t· . C 1 "f · ( 3- 23 ) operation or 01 1re centra power s a ions ,n a , orn,a. ·. 

Southern California is a region with serious air quality 
problems. A large fraction of the electrical generating units in that 
region burn oil as fuel. Efforts are being made throughout the region 
to reduce all emissions from burning of oil and oil products, including 
emissions from electrical generating plants. 

Additional population characteristics are given in reference 
3-22. 

3.2.2 Local 

Staff 

The majority of the employees working at the HGP and the NPR 
and associated fuel cycle facilities live in the Tri-Cities. The other 
employees live primarily in Yakima and the Yakima valley area. These 
workers commute substantial distances each day either in private cars 
(usually car-pooling) or in ERDA provided buses . 
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HGP presently employs 46 staff members. United Nuclear In-
dustries (UNI), which operates the NPR for ERDA, has 810 staff, although 
not all are directly associated with the day to day operation of the 
NPR. The Atlantic Richfield Hanford Company (ARHCO), the ERDA con
tractor responsible for NPR fuel processing, employs about 200 - 250 in 
activities related to the fuel processing for NPR. Of the total UNI and 
ARCHO staffs about 850 are employed in jobs directly related to the con
tinued operation of the NPR. These positions are long term positions 
providing employment supportive of community stability. 

Community 

a=- · The population figures in Table 3.2-1 show the size and sug-
c::i 
("s~ gest the growth rate of the Tri-Cities area. 

The Tri-Cities has been experiencing a high growth rate during 
the last faw years. Part of this growth is based on construction of 
WPPSS Nuclear Projects 1, 2, and 4, construction and operation of var
ious ERDA projects, including FFTF, and substantial agricultural and 
associated food processing growth. The Tri-Cities human environmental 
conditions were recently presented in a study( 3- 24 ) where a detailed 
assessment of community characteristics and infrastructure is given. 

Additionally, a number of taxing districts have compiled 
substantial infonnation on · the operations of the various Tri-Cities 
governments to provide a basis for claims to WPPSS for the construction 
work force impact associated with WPPSS Nuclear Projects Nos. 1, 2, and 
4. This document suggests, in the opinion of the consulting finn com
piling that infonnation, that the various governmental services are 
expected to be stressed in upcoming years. (3- 25 ) 

Archaeological/Historical 

No historic p1aces as listed in the 11 National Register of 
Historic Places 11

(
3- 25 ) occur in the vicinity of the HGP. 

Archaeological investigations were conducted near HGP in 
1972(3- 27 ) when it appeared that future construction activities might disturb 
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Table 3.2-1 
Tri-Cities and Surrounding Area Populations 

Area 1970* 1974 1975 1976 

Benton Count:t 67,540 69,800 73,250 78,700 
Unincorporated 19,837 19,528 20,551 21,507 
Incorporated 47,703 50,272 52,749 57,443 
Benton City 1,070 ' 1,128 1,315 1,422 ...... 

Kennewick 15,212 16,800 18,253 21 ,301 Yrlr 

Prosser 2,954 3,100 3,104 3,150 
Richland 26,290 28,000 28,600 30,009 ...... 
W. Richland 1,107 1,247 1,477 1,561 ...... 

Franklin Countt 25,816 26,200 26,620 27,500 
Unincorporated 9,622 9,958 10,091 10,510 
Incorporated 16,194 16,242 16,609 16,990 
Pasco 13,920 14,100 14,450 14,618 ...... 

* US Census 1970 
** Census counts by OPPFM 

Source: Soci o-Economic Input Study WNP-1/4, Vol. 1, First Progress Report 
Review Draft, WPPSS, September 1976. (3-z3) 
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itentified sites. One site was salvaged and the information interpreted. (3-27 ) 
The continued operation of HGP will not effect the salvaged site or other 
nearby sites of potential significance. 

Additional Population Characteristics 

Additional population characteristics are given in reference 
3-22 and 3-24. 

3.2.3 The Need For Power 

The West Group Forecast 

Long range power planning in the Pacific Northwest is co
ordinated by the Pacific Northwest Utilities Conference Committee (PNUCC). 
Each year this group publishes the 11 West Group Forecast of Power Loads 
and Resources 11

• (
3- 2s) This forecast is a compilation of forecasts of 

* the individual utilities in the West Group. A number of different 
methodologies are used by the individual utilities in their forecasts, 
but the most common technique is the building block approach. In this 
method the growth factors for each individual component of the load are 
analyzed based on knowledge of local conditions. These building blocks 
are then aggregated to get total service area load. Numerous detailed 
descriptions of load forecasting methodologies used in the Pacific 
Northwest are available. (3- 29 , 3- 3o) 

An econometric model has been developed to forecast total West 
Group load. This model explicitly accounts for growth rates in various 
sectors and price effects on energy consumption to project future demands. 
The model was applied to the West Group and the range of load values 
predicted by the model bracketed the single yearly values projected by 
the conventional West Group forecasts. (3- 3i) 

* The 11 West Group 11 consists of the States of Washington, Oregon and 
Idaho and part of Western Montana. Also included are minor portions 
of the northern parts of Utah, Wycming, Nevada and California. · 
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The resources available to the West Group for generation are 

also computed by the PNUCC and included in Reference 3-28. Available 
resources are calculated using critical (low river flow) values for 

hydro generation. 

The results of the March 1, 1976, West Group forecast of loads 
and resources are summarized in Table 3.2-2. Line 3 shows the net 

* balance between peak loads and resources by year. For all years shown, 
there is a surplus of peaking capacity in the region. 

** Line 6 summarizes the net balance between energy loads and 
resources by year. As contrasted to the data on peak loads and re
sources, the energy data show a deficit in all years, This defic i t i s 

most severe in the period of 1978 - 1983 where it is always in excess of 
2,000 MW average energy. The HGP is not included in Table 3.2-2 as an 
energy resource after October 1977 since the current agreement far its 

l("i"7: operation requires modification by that date to permit continued oper-
O"'l 

atian. Continued operation of the HGP 1Hould annually add up to five 
bil 1 ion kil awatt hours of energy to -the system. The energy contribut ion 
is roughly equiv~lent to 570 average MW. · Thus the deficit, cou l d be 
significantly reduced, but not eliminated 

Although Line 6 shows an energy deficit in all years, the 

actual occurrence of a deficit in a given year depends on water condi
tions and this in turn is a probabilistic phenomenon. The annual energy 

deriveable from the hydro units counted as re3aurces in Table 3.2-2 is 
calculated on critical period flaw when extremely low water is expe
rienced in Pacific Northwest rivers. In actual practice, the flaws 
will quite likely be higher than this and the energy available from the 
hydro units will be greater than that indicated. The West Group Fore
cast reflects this probability as shown in Lines 7 and 8 of Table 3.2-2. 
Based an historic flaw data and a Monte Carla model, the probability of 
having an energy deficit in any given year is calculated, and the resu l t 

is shown on Line 7. These data indicate that the most critical period 

* Peak loads refer to the greatest instantaneous loads expected during 
the year. 

** Energy loads refer to the total energy required throughout the ent i re 
year. 
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PEAK Loads arid Rt:sources 

l. Total Area Peak load (January) 

2. Peak Resources 

l . Peak Surplus , Line 2 minus line 1 

ENERGY loads and Resources 

4. Total July -June Energy load 

5. Eneryy Resources 

6. Energy Surplus , line 5 minus Ltne 4 

93 I 30'·f 3. 0452 

TAUI.E 3.2-2 

ESTIMATED LOADS AND RESOURCES EXTRACTED FROM Tllf WEST GROUP FORECAST 

JULY 1976 - JUNE 1987 

FJ..9.!!res __ are Meqawatts 

~76-JJ.... 1977- 78 1978- 79 197_9-80 1980-8!_ ~81 -02 

23,136 24,626 26,100 27,476 28,917 30,245 
24,280 25,334 28,133 29,984 30,523 31.172 

1,144 708 2,025 2,508 1,606 927 

14,953 15 ,883 16,902 17,722 18,623 19,418 
14,332 14,592 14,749 15,490 16,270 16,999 

(621) (1,291) (2,151) (2 , 232) (2,353) (2,419) 

-(Parenthes ts Implies an energy deficient) 

PROBAOIUTIES of Meeting Ener9y loads 

7. Yea r Shown 

8. Yea rs , 1976 Through Year Shown 

-S 
-S 

97.0 

97.0 

87 .2 

04.2 

00.2 

69.4 

82.2 

59 .0 

I 
77 .0 

45.8 

76,6 

36.8 

1982-83 

31,658 

31,996 

330 

20,265 

17,743 

(2 ,522) 

79.4 

31.0 

Sou rce: West Group Forecast of Power Loads and Resources Ju!y 1976-June 1987, Pacific Northwest Utilities Conference 

Co111n lt tee, Huch 1, 1976. 

. l si. t l 

1903 -01_ 

33,001 
35,335 

2,254 

21. 134 
20,045 

(l ,009) 

82.4 

27 .2 

1904-05 ----

34,608 
34,M7 

239 

2?. ,027 

21 ,086 

(941) 

90.2 

24 . 6 

1905-86 

3fi,200 
3fi,906 

706 

22,959 

22 ,.492 

( 467) 

91. 4 

23 .0 

1986-87 

37,096 

37,!1B2 

86 

23,943 

23,496 

( 447) 

88 .2 

21. 2 
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is 1980 - 1983, where the probability of meeting total energy loads is 
less than 80 percent (or the probability ·of having an energy deficit is 
greater than 20 percent). These probabilities are computed with the HGP 
as a resource through October 1977. With continued operation of the HGP 
the probability of meeting total energy loads could be increased an 
average of about 5% in the critical period 1978 - 1983 and in some years 
as much as 7%. Hence, instead of probabilities of not meeting load 
being on the order of 20-25%, they would be on the order of 15-20%. 

The probability of meeting the energy load without operation 
of HGP as a base load resource each year consecutively from 1976 to the 
year indicated is shown in Line 8. For example, the probability of 
having sufficient energy for all years between 1976 and 1983 is-only 
31%, or there is a 69% chance that during one year between now and 1983 
there will be an energy deficit in the Pacific Northwest. 1tJith con
tinued operation of HGP as a base load resource the probability of 
meeting the energy load in all years is improved by ever 10%. 

Other Forecasts 

The West Group forecast, as supported by econometric modeling, 
provides utility planners in the Pacific Northwest with a reasonably 
expected level of demand for electricity at given times in the future. 
Other studies relating to the West Group forecast have recently been 
published. (3- 32 , 3- 33 ) 

Projections for total energy use (including electricity, 
natural gas, petroleum, coal, and uranium) in the Pacific Northwest were 
recently made. (3- 32 ) This study projected 1980 electrical energy use of 
between 13,400. average MW and 16,000 average MW as compared to the West 
Group forecast of about 17,700 average MW. The study projected 1990 
electrical energy demands from 14,600 MW to 20,700 MW as compared to 

* West Group forecasts of 27,200 MW. Demands forecasted by this study 
consistently fall below the West Group forecast. The reasons for this 

* This forecast is from Reference 3-34 which extends the West Group 
forecast from 1987 through 1996. 
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are presented in detail in Reference 3-35 and include the structure of 
the model used and the assumptions made relating to growth rates and 
price effects. The differences in projected load demand represent 

differing professional opinions as to a probable course of future 
events. Neither forecast precludes the reasonableness of the other 
forecast nor passes judgement as to the likelihood of which f orecas t 
will in fact occur. 

The State of Oregon is in the process of developing a fore
casting model. Preliminary calculations with the model revealed a 
number of deficiencies. Work is continuing on the model. 

Conservation of energy is one of the more important-factors 
which must be considered in the development of load forecasts. None of 
the forecasting methodologies presently in use explicitly take conser
vation into account. Instead, conservation is implicitly considered i n 
the forecasts through such variables as the increase i n consumption per 
capita and price elasticity. One popu l ar method( 3- 33 ) of estimating t he 

potential of conservation is to examine the percent savings in the 
energy demands forecast for some future t ime by certa i n individua l 
act i ons or by implementing certain strategies. These percent savings 
are then deducted from the demand forecast. While this ap~roach iden
tifies the relative potential associated with various actions or strat
egies, it does not recognize the extent to which these conservat i on 
actions are already incorporated into the load f orecasts. The West 
Group forecast made in 1976 shows loads between 5 and 7% lower in the 
years 1981-1985 than the West Group forecast made in 1974. This re
flects to some degree an expectation of conservation efforts. 

The emphasis placed on conservation and wise energy use can be 
expected to affect the levels of demand actually experienced. Utilities 
in the Pacific Northwest are presently encouraging conservation and the 
wise use of electrical energy . Additional programs outs ide the scope of 
ut i lity powers and respons i bilities coul d be implemented by federa l, 
state or 1oca1 governmental bodies. 
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CHAPTER 4 

ENVIRONMENTAL IMPACTS OF THE PROPOSAL 

The elements of the environment considered in this EIS are 
listed in Table 3.0-1. As stated in the introduction to Chapter 3, 
since no elements of the environment are significantly affected, all of 
the elements of the environment listed in Table 3.0-1 should be marked 
"Not Applicable." However, to assist the reader in identifying where 
each of the elements are discussed the sections numbers for each element 
are included in Table 3.0-1. 

4.1 PHYSICAL IMPACTS 

4. 1. 1 1..Jater 

Heated Effluent Distribution 

The thermal patterns of the once through cooling water dis
charged from HGP into the Columbia River were measured in a series of 
studies conducted in October 1972. The studies( 4-l) were conducted 
using aerial infrared sensing equipment which recorded the surface 
temperatures produced by the thermal plume downstream from HGP. Ex
amples of the results of these tests are shown in Figures 4.1-1 through 
4.1-6. Figures 4.1-1, -3, and -5 show the far field temperature patterns 
measured at river flow rates . of 44,000, 88,000 and 134,000 cfs, respec
tively. Figures 4.1-2, -4, -6 show the detailed surface temperatures 
measured close to the discharge ports for each of the three river 
flows. In these detailed figures each patterned square :epresents the 
average temperature measured for the area covered by the square. The 
HGP cooling water flow rate and temperature rise during these tests were 
1260 cfs and 32°F respectively. The ambient Columbia River temperature 
was S7°F-. · 
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Analysis of the data collected for the three river flows shows 
that the plume surfaces between 50 and 150 feet downstream of the 
discharge ports. An energy balance on the plume shows that the flow out 
of the last discharge port (located furthest from the HGP) accounts for 
about 60% of the total coolant flow discharged to the river. Approx
imately 20% of the coolant is discharged from the first port and 10% 

from each of the second and third. 

The exit velocity out of the discharge ports has not been 
measured. The exit velocity out of the end is estimated to be between 7 
and 10 feet/second. The velocity in the other ports is considerably 
lower. The major dilution of the coolant effluent occurs befop.e the 
plume surfaces. This initial mixing is induced both by the flow con
figuration out of the end par~ and the jet turbulence of the exiting 

.:::i:-
c::::!c coolant. Further downstream the plume dilution is due primarily to 
O"l - turbulent diffusion induced by the river turbulence. 

The Columbia River in the vicinity of HGP is verticaily we l l 
mixed because of the high l evel of turbulence (minimum velocities of 3 
4 feet/second) and the shallow bottom (depths less than 30 feet in most 
regions). Previous experiments( 4- 2) have shown that plumes from the now 
shutdown AEC production reactors were vertica11y mixed within 300-400 
yards downstream of the outfall. A single vertical traverse over t he 
upper half (top 15 feet) of the river and approximately 300 yards down
stream from the ~ischarge showed that at low river flow the river was 
uniformly mixed in the upper portion in that region. An energy ba1ance 
on the thermal plume from the HGP showed that the plume becomes vert ically 
mixed within 250 yards downstream of the outfall. 

The maximum plume centerline tem~eratures above ambient river 
temperature for the three river flow rates are shown in Figure 4.1-7. 

This maximum temperature occurs in the plume downstream of the l ast 
discharge port. The temperatures directly downstream of each of the 
other ports are less since the flow out of these ports is only a frac
tion of the flow out of the end port. A vertical profile of the plume 
ex iti ng from las t port i n t he discharge l i ne is shown in Figure 4.1-8. 

4-8 



('"t"l 
!LO 
=r-
c:::r .. 
~ -c:=l: 
C'rJ, -~ 
en 

~ :.;. . 

40 
...... 

0 

..... - 35 C: 
:::i ..... 
< c: . ..... 
c.. 30 :E ..... ..... 
C: ..... 
> 25 
C: ,_ 
z ..... 
cii 20 :E 
< ..... 
> 
0 
cc 15 < ..... 
V, 

c,: 
..... 10 C: 
:::i ..... 
< c,: ..... 
c.. s :E ..... ..... 

0 
0 50 

HANFORD GENERATING PROJECT 
Environmental Impact Statement 

I 

100 

HANFORD NUMBER ONE OPERATING CHARACTER I STl CS 

COOLANT FLOW RA TE 1260 cis 

COOLANT CONDENSER t.T 32 °F 

HEAT REJECTED TO RIVER 9;0xl09 BTU/HR 

AM Bl ENT COLUMBl A RI VER TEMP. 57 °F 

88.000 cts 

I 

150 200 250 300 350 400 

DISTANCE BELOW OUTFALL FEIT 

4-9· 

Figure 4. l-7(a) 
Maximum Measured HGP Plume 
Centerline Temperature Rise 
Above Ambient Temperature 

-
~ 

] 



..... 7 0 

.. , .. ; 
·e::: 
::::i 
I-

6 < e::: 
w 

:::i- c... 
t..O ~ 
=:t- w 
c::, I- 5 e::: " LU 
C'I"'): > .:::r-- 0:: c:::l 

I- 4 Cr') z - LU 

~ .::0 
C!"':! ~ 

< 
LU 3 > 

COLUMBIA RIVER FLOW 44,000 cfs 0 
co 
< / :..... 

88,000 cis V, 2 
0:: 
w 
c:: 
::::i 
I- 1 1.34, 000 cf s < 
0:: ..... 
0.. 
~ w 0 I I-

0 5,000 10,0CO 

0 I STANCE BELOW OUTFALL, FEET 

HANFORD GENERATING PROJECT 
I Environmenta1 Impact Statement 
I 
I 4-10 

L 

15,000 20,000 

Figure 4. 1-?(b) 
Maximum Measured HGP Plume 
Center1ine Temperature Rise 
Above Ambient Temperature 



L
n

 
i...o

 
::,;-
c
::J 

,j; 

~
 

~
 

IC
:=! 

(Y
'l 

-C'i"'7: e
n

 

I.I.I 
u <

 
..... 
er.::: 
:;) 
V

I 

er.::: 
w

 
>

-
<

 
3 

0 ~ 

. l:J 
'W

0
1

1
0

9
 

~
3J\H

I 

HANFO
RD 

G
EN

ER
ATIN

G
 

PR
O

JEC
T 

E
nvironm

ental 
Im

pact S
tatem

ent 

0 M
 

3
J

\0
9

V
 

4-11 

t ~ ""' 
0 

0 
0 

N
 

-
cw: 
<

,-
~cw

: 
N

O
llV

J
\3

1
3

 
I.I 0 
Ill 

Q
,. 

Q
 

0 

0 
0 0 
a:, 

0 
-0

 

0 ~
 

0 tN
 

0 

>
-

..... 
I.I.I 

(!) 
er.::: 
<

 
J
: 

u 
...v

, 

Q
 

..... 
0 ~
 

<
 w
 

er.::: 
>

-
V

, 

z == 0 C
 

I.I.I 
u z <

 >
-

V
, 

Q
 

F
iaure 4.1-8 

V
ertical 

T
em

perature 
P

ro
file 

D
ow

nstream
 from

 
End 

P
ort 



(.,0 
LO 
.::r
e=,. 

it 
~ 
.:;;
(:=) 

. ~ -n7 
en: 

The HGP plume does not interact directly with the discharge 
from the NPR. The NPR discharge is located ~pproximately 200 feet 
nearer the shoreline and 400 feet downstream of the HGP discharge. The 
HGP plume width is sufficiently narrow within 400 feet downstream that 
it does not pass over or near the NPR discharge. The NPR plume is 
relatively small and is diluted rapidly to below an unmeasurable tem
perature (O.S°F). Hence, the two plumes do not interact downstream. 

Figure 4.1-9 shows the calculated temperature rise of the 
river at the location where the effluent is fully mixed with river water 
between 3 and 4 miles below the discharge. In this figure the conserva
tive estimate is made that there is no energy exchange with the atmosphere 
between the point of discharge and the location where complete mixing 
occurs. At the minimum regulated flow of 36,000 cfs the river temperature 
is calculated to be increased about l.2°F. At a flow of 75,000 cfs the 
increase would be about 0.6°F. At the annual average flow of 120,000 
cfs the temperature increase is 0.3°F. 

Other discharges of heat into the Hanford Reach of the 
Columbia River will occur in the futur~ approximately 30 miles down
stream. These discharges will be the cooling tower blowdown from three 
other Supply System plants, WNP-1, WNP-2, and WNP-4. The HGP discharge 
will be fully mixed with Columbia River well upstream of these new 
discharges. The heat from each of these new discharges is very small (a 
factor of 100 less) in comparison to the HGP because WNP-1, 2, and 4 
utilize cooling towers to dissipate the majority of the heat. 

A series of computer runs were made with the temperature 
prediction model COLHEAT( 4

- 3) to assess the downstream effects of the 
HGP thermal discharge on Columbia River temperatures. Verification of 
the applicability of this model to the Columbia River between Priest 
Rapids Dam and the Washington-Oregon border is given i n Reference 4-3. 
Two COLHEAT simulations were made, one 1i'lith thermal discharge and one 
without the thermal discharge The calculations were made using actual 
measured Columbia and Snake River temperatures and flows. The results 
of these calculations show that the changes in river temperature due to 
the thermal discharge are quite small when compared to daily changes 
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which occur without the discharge of the plant. The incremental river 
temperatures due to thermal discharge have dissipated considerably at 
the Washington-Oregon border. The calculated temperature increase 
resulting from thermal discharge is irrmeasurable (less than 0.5°F) at 
the Washington-Oregon border. Hence, no impacts are reasonably antic
ipated at the Washington-Oregon border or downstream. 

A study (4-3a) was conducted to determine the frequency of occurrence of 
various water temperatures downstream of the HPG discharge. A water 
quality computer model was used to simulate temperatures with and 
without operation of a once through cooling system. Calculations were 
made on an hourly basis for a period of 30 years of meteorological and 
hydrological conditions. The results of this study are shown in Figures 
4.1-10 and 4.1-11. Figure 4.1-10 shows the amount of time calculated for 
a given temperature to be exceeded for a 24 hour period of time at three 
different l ocati ans. These l ocati ans are 1..Jhite Bluffs., about 11 mi 1 es 
downstream from the discharge, North Richland, about 38 miles below the 
discharge, and the Washington-Oregon border about 71 miles below the 
discharge. The amount of time the water temperatures are calculated to 
exceed 68°F (20°c) at each of these locations is summarized in Table 
4.1-1. 

Table 4.1-1 
Frequency Columbia River Temperature is Calculated to Exceed 

68°F (20°c) for 24 Hours 

Location Without Discharge 1..Ji th 
(%) (Avg. Dai'.s/Yr.) (~0 

White Bluffs 0.0 0.0 0.0 
North Richland a.a 0.0 0.2 
Washington-Oregon 2.0 7.3 2.7 

4-14 
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Figure 4.1-11 shows the amount of time calculated for a given tempera
ture to be exceeded at North Richland for three different periods. 
These periods are one-hour, 24-hours and 7-days. The amount of time the 

0 0 · water temperatures are calculated to exceed 68 F (20 C) for each of 
these periods is summarized in Table 4.1-2. 

Table 4.1-2 
Frequency Columbia River Temperature is Calculated to Exceed 

68°F (20°c) at North Richland 

Period Without Discharge With Discharae 
ill (Avg. Days/Yr.) f%) (Avg. Days / Yr. ) 

One Hour 0.0 0.0 a.a o.o 
24 Hours 0.0 0.0 0.2 0.7 
7 Days 0. 3 1.1 0.6 2.2 

HGP discharge characteristics for parameters other than tern
perature are given in Table 2.4-2. Liquid discharges from the HGP, 
other than the once through cooling water, are sma l l i n volume. These 
discharges consist of common substances in relatively dilute form which 
are neither toxic nor obnoxious. The discharges are rapidly diluted in 
the cooling water and the river, such that water quality standards are 
met at the edge of a mixing zone that extends from the river bottom to 
the river surface, l00

1

feet beyond each end of the diffuser, and 50 feet 
above to 3000 feet below the discharge. Hence, no impacts are reason
ably anticipated at the Washington-Oregon border or downstream. 

4.1.2 Air 

The plant occasionally utilizes an auxiliary boiler and an 
emergency diesel generator. Annual consumption of petroleum fuels is 
8,000 gallons of motor fuel and 4,000 gallons of fue l oil. There is no 
significant deterioration of the air quality resulting from operati on of 
these uni ts. 
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4.1.3 Land 

The only interfaces between the operation of HGP and the 
surrounding land is a septic tank-tile field used for disposal of san
itary wastes from the plant and the transmission lines which carry the 
power to the Northwest grid. No impact on the environment from the use 
of the tile field has been experienced nor is any impact expected during 
future operations. 

No significant impact is reasonably anticipated from the 
transmission line due to continued operation of the HGP. Some soil was 
disturbed at the time the transmission towers were constructed-(mid 
1960's). At the present time a dirt track is maintained along the 22 
miles of 500 KV transmission line from HGP to the BPA Vantage Substation 
to allow inspection of the lines. Minor local wind erosion occurs when 
this track runs through areas of very sandy soil. 

4.2 IMPACT ON TERRESTRIAL RESOURCES 

The Desert Steppes and Knob and Kettle terrestrial types are 
not unique to the HGP site. No significant liquid, gaseous or solid 
wastes are emitted from HGP which interact with the terrestrial environ
ment surrounding the HGP. 

Tile field discharges and solid wastes are confined to inside 
the HGP site. It is reasonably anticipated that no impacts from HGP on 
the terrestrial environment will occur because of the absence of signif
icant discharges which interact with the terrestrial environment. 

Negligible impacts on vegetation are expected to occur along 
the 22 miles of 500 kv transmi~sion lines connecting HGP to the North
west power grid because of the infrequent use by maintenance vehicles. 
The low height of resident vegetation (sagebrush, cheatgrass) preclude 
any use of chemical control (herbicides) methods. 

4-18 



The thennal plume from HGP does not impact the river shoreline 
or islands until it has completely mixed with the river. Since the 
temperature rise of the fully mixed river is small (< 1.2°F, see figure 
4.1-9) it is reasonably anticipated that impacts on streamside vegeta
tion and wildlife will be negligible. 

4.3 IMPACT ON AQUATIC RESOURCES 

The possible areas where biological impacts may occur have 
been identified and organized under the headings: impingement on intake 
screens, passage through the condensers, and entrainment in the dis
charge plume. 

4.3.1 Impingement 

The potential impact of impingement (physical entrapment of 
fish upon trash screens by water velocity) upon the screens of the 
intake structure depends upon the intake current velocities, the pres
ence of susceptible river organisms, and entrapment between the coarse 
trash racks and screens. Impingement primarily effects fish. Forty 
species of fish reside pennanently or temporarily (anadromous forms) in 
the central Columbia River. Not all of these species are of equal 
susceptibility to the intake structures. Adult fish are in no danger from 
the intake structure because of their inherent swimming ability and 
stamina. Fish present in the vicinity of the intake during its juvenile 
stages are much more susceptible than larger fish. 

Although scrap fish such as juvenile carp, suckers, squawfish, and 
shiners may be of ecological importance, they are generally available 
in biological surplus, are rarely harvested directly by man, and are 
quite adaptable to changing environmental conditions. In contrast, 
salmonid fish are important species. Intensive commercial and sport 
fisheries harvest large numbers of salmon, the supply of these species 
is _limited, and they are more sensitive to changes in environmental 
conditions. Studies at the HGP intake from 1973 through 1976 showed 
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that non-salmonid species made up only a small fraction of the total 
fish sampled. (4- 4,4- 5,4- 5) Logically then, the assessment of the envi

ronmen~al impact of the intake structure must give first priority to 
juvenile salmonids. 

Juvenile fall chinook susceptible to impingement at HGP are 
present in the area only for a brief span of time each spring. Fry 
emerge from the gravel of the river bed at a length of about 30-35 mm in 
fork length primarily during February and March. Many fry are displaced 
downriver irrmediately after emergence due to the strong directional flow 
of the current. Many of these fry reach inshore areas for a R..eriod of 
feeding and growth prior to direct seaward migration. This period is 
essentially complete by the end of July. Juvenile chinook spawned up
stream of Priest Rapids Dam will pass through the Hanford reach during 
August. The seaward migrants usually exceed 50-60 mm in fork length and 
have relatively well-developed swimming ability and stamina. The weakly 
swimming fry present in .the river immediately after emergence in the 
spring are those stages of juvenile chinook potentially most susceptible 
to intake structures withdrawing water from the central Columbia River. 

Weekly beach seining during March and April, 1976, revealed that the 
mean fork length of juvenile chir.ooks ranged from 40 to 47 mm. (4-5) 

Other salmonid species of prime importance in the central 

Columbia River are rainbow trout or steelhead (Salmo aairdneri), coho 
salmon (Oncorhynchus kisutch) and mountain whitefish (Prosopium 
williamsoni). With the exception of whitefish, these fish are largely 
anadromous and deposit eggs in the gravel of the river bed; the emergent 

fry is the stage most susceptible to intake structures. Whitefish are 
residents that deposit adhesive eggs on the gravel of the river bed, and 
the resulting larvae and fry are both susceptible to intake structures 
when they appear in the river drift. 

During the studies conducted at the HGP intake from 1973 

through 1976, no natural steelhead were found either impinged on the 
intake screens or passed through the screens into the intake structure. 

It is, therefore, reasonably anticipated that the intake does not impact 
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steelhead. In addition, few coho salmon or whitefish were collected 
during these studies. Therefore, the primary species of interest in 
considering the interaction with the intake is the fall chinook salmon 
fry. 

The presence of fall chinook fry is limited in time to February 
through July with the greatest potential for resource damage occurring in 
March through May. During this span of time, water flow in 
the central Columbia range from about 36,000 cfs to a peak of well over 
300,000 cfs, with a resulting differential in water level of 18 feet. 

Modifications to the HGP intake as described in Section 2. 4.2 
were completed to reduce the impact of the intake on the fall chinook 

tm . t Th 1 · . t· ~ d . (4-4,4-5) h ou , gran s. e e , m, na , on or access gaps an open, ngs as 

reduced the entrainment of juvenile salmonids far below past levels. 
Changing to the smaller mesh (1/4 inch to 1/8 inch) traveling screens 
reduced entrainment of young f i sh but increased impingement. Instal
lation of the troughs, l ow pressure spray, and continuous operation of 
the screens has increased survival of impinged fry to 95%. (4-6) The 
Washington Department of Fisheries has estimated( 4- 6a ) that an average 
of approximately 2 million swim-up fry pass the HGP intake each year. 
Of these 2 million fry less than 20,000 or 1% are impinged. Of those 
fry impinged less than 5% are lost. Hence, chinook fry losses are 
estimated to be on the order of 1,000 or less fry per year. 

4.3.2 Passage 

The withdrawal of waters from a water body may affect macro
scopic and microscopic organisms drifting in the river such as fish eggs 
and larva, zooplankton, phytoplankton, insect larva and reproductive 
stages of various river invertebrates. These organisms passively enter 
the intake structure, pass through the screens and are subj ected to 
thermal and mechanical stresses i n the cooling system. Phytoplankton 
and zooplankton are evenly distributed in the Col umbia River near HPG. 

4-21 
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The abundance of these organisms is highest in July. The flow rate of 
the Columbia River is also relatively high in July. Since the HGP uses 
about 1% of .the annual average flow for cooling it is reasonable to 
expect that about 1% of these drift organisms are impacted by the HGP. 
It has been established that loss of these organisms will be ecolog-
ically negligible. (4- 7) The impact of plankton entrainment upon the 
basic river ecology is not significant because: (1) the plant removes 
but a small portion of the large volume of water available in the cen-
tral Columbia River (1% of average annual flow); (2) no nutrients are 
permanently removed from the water supply; (3) reservoirs located down
stream provide enhanced capacity for plankton regeneration; (4) phyto
plankton is derived to a large extent from areas upstream, alth_ough some 
local sloughing-off of periphyton contributes to the total plankton 
population; (5) the biological surplus of the organisms. Sealing of the 
gaps between the intake screen sections and the intake screens and walls 
resulted in large reductions in the number of fry passing the screens( 4-5). 
Observations conducted in April 1976 confirmed that very few fry had passed 
the intake screens. 

4.3.3 Discharae 

Exposure of Fry to the Thermal Plume 

There are two principle factors to be considered in any dis
cussion of thermal effects: the magnitu~e of the change in the water 
temperature above or below ambient and the length of time the organisms 
are exposed to that temperature change. The great wealth of information 
i,n the 1 iterature on the thermal toler-ance for a i'lide range of aquatic 
biota indicate that although an organism may be exposed to water temper
atures above the apparent lethal limit, if the exposure time is suffi
ciently short, survival can be expected. Thus, in the following dis
cussions predictions of effects will be based on time-temperature rela
tionships. 

Many years of research at Hanford and other laboratories have 
resulted in the determination of time-temperature relationships for many 
species of aquatic organisms. In a recent publication Coutant presents 
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data for over sixty species of fish. (4-B) A 1971 Environmental Pro
tection Agency document discusses Columbia and Snake River species.( 4-9) 
Much work has been directed toward determining the effect bf thermal 
discharges on the various life stages of the fish found in the Hanford 
reach (see Figure 3.1-6). The salmonids have been emphasized in the 
Hanford studies because of the importance of the salmon. While fish 
have received the majority of the attention in these thermal tolerance 
studies, there is also information available for representatives of 
other forms of aquatic life. 

Salmon and steelhead trout fry and juveniles occupy the water 
of the Hanford reach primarily during March through August. (4-~o, 4-ll) 

Since many of these fish are in the zero age class, they do not possess 
the degree of swirraning ability associated with the older juveniles or 
adults. They are to some extent passively drifting with the river 
currents. Mains and Smith( 4-lO) found that the majority of these fish, 

50-60%, are to be found within a few hundred feet of the shorelines. 
The remainder are distributed in the river cross section, mostly in the 
upper 30 inches of water. This distribution implies that only a small 
percentage of the downstream migrants will be exposed to the HGP dis
charge plume. If the fish were evenly distributed in the river about 3% 
would be exposed to temperatures greater than 72°F. 

The impact of thermal exposures on fall chinook fry is empha
sized in the following discussion. Other salmonids such as steelhead 
and coho whitefish are equal or more tolerant of thermal dose than the 
fall chinook fry. (4-lz, 4-l3) Hence, if no impacts are predicted for 

chinook fry it is reasonable to anticipate no impacts on these other 
species. 

Models have been developed previously to predict the impact of 
thermal plumes on outmigrant chinook fry. (4-l4) The models are based 

upon both physical measurements of a thermal plume and on laboratory 

data relating thermally induced mortality, equilibrium loss and behavior 
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stress to thermal exposures. (4-l5 th rough 4-23 ) The modeling approach 

has been applied to the HGP plume to determine its effect on down
stream migrants. A recent study of the HGP plume (see Section 4.1) has 
been used to predict the time-temperature pattern experienced by a 
downstream migrating chinook fry assumed to pass through the plume 
centerline. The plume downstream of the end discharge port, where 
60% of the total HGP discharge passes, presents the greatest thermal 
challenge to the fish and was used in the following analysis (see 
figure 4.1-2). With a distribution of fry similar to that measured 
by Mains and Smith and a plume width of 50 feet, less than 3% of the 
downstream migrant fry would be exposed to the plume out of the end 
port. For purposes of this analysis a low river flow and a warm 
ambient water temperature was selected. The assumption was that if 
an effect of thermal discharges could be demonstrated on ·fish fry, 
it would occur under these conservative conditions . The 
river flow conditions selected were 44,000 cfs at a water temperature of 
18°c (64.4°F). Such conditions might exist in the late summer. Earlier 
in the summer or in late spring the ambient river temperatures are lower 
and the flows in the river can be many times greater than those of the 
test case. Thus, in the early summer when most fall chinook fry are 
present in the river, plume conditions are less severe than in the case 
being considered. 

Utilizing the conditions set forth and the physical measure
ments that have been made on the actual plume, a time-temperature ther
mal exposure prediction was calculated for a fish 30 inches below the 
surface which may pass through the plume centerline. The results 
of these calculations are presented in Figure 4.3-1. Figure 4.3-1 

indicates that during the first 100 seconds after the effluent leaves 
the discharge port the major portion of the plume dilution occurs. 
The exposure time on a descending scale of temperatures was generated 

· using the flow velocity of the river at the centerline of the plume. The 
exposure times are presented in Table 4.3-1. Since the discharge ports 

are near the river bottom, in approximately 25 feet of water, the plume 
does not reach the surface for a distance of 60 to 100 feet from the 
point of discharge. By the time the plume reaches the surface, it has 
been cooled by dilution to a temperature of 4.s0c (8.1°F) above the 
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- TABLE 4.3-1 

ESTIMATED THERMAL DOSE AT PLUME CENTERLINE UNDER LO~ RIVER FL8W 
(44,000 CFS) AND HIGH AMBIENT RIVER TEMPERATURE (18 C OR 64.4 F) 

Delta Temoerature River TernQerature Exposure Cumulative Exposure 

oC OF oc OF Seconds Seconds 

17.5 31. 5 35.5 95.9 0.10 .10 
17.0 30.6 35.0 95.0 0.10 .20 
16.5 29. 7 34.5 95.1 0.11 .31 
16.0 28.8 34.0 93.2 0.12 .43 
15.5 27.9 33.5 92.3 0.13 .56 

......_ 15.0 27.0 33.0 91. 4 0.14 .70 
cc; 14.5 26.1 32.5 90.5 0 .15 .85 
=:r- 14.0 25.2 32.0 89.6 0.16 1.01 c::; 

• 13.5 24.3 31. 5 88.7 0.18 1. 19 
~ : 
~ 13.0 Z3.4 31. 0 87.8 0.20 1. 39 

-.gi} 12.5 22.5 30. 5 86.9 0.23 1. 62 - 12.0 21.6 30.0 86.0 0.26 1.88 
("117/ 
on- 11. 5 20.7 29. 5 85.1 0.29 2.17 

11.0 19. 8 29.0 84.2 0.33 2.50 
10.5 18.9 28.5 83.3 0.37 2.87 
10.0 18.0 28.0 82.4 0.41 3.28 

-... 9.5 17 . 1 27.5 81.5 0.46 3.74 
9.0 16.2 27.0 80.6 0.51 4.25 
8.5 15.3 26.5 79.7 0.56 4.81 
8.0 14.4 26.0 78.8 0.62 5.43 
7.5 13. 5 25.5 77 .9 0.67 6 .10 
7.0 12.6 25.0 77. 0 1. 25 7.35 
6.5 11. 7 24.5 76.1 1. 65 9.00 
6.0 10.8 24 . 0 75.2 2.05 11.05 
5.5 9.9 23.5 74.3 2.45 13.50 
5.0 9.0 23.0 73.4 3.00 16.50 

*4.5 8.1 22.5 72.5 3.50 20.00 
4.0 7.2 22.0 71. 6 4.00 24.00 
3.5 6.3 21. 5 70.7 5.50 29.50 
3.0 5.4 21.0 69.8 10.00 39.50 
2.5 4.5 20. 5 68.9 20.50 60.00 
2.0 3.6 20.0 68.0 25.00 85.00 
1.5 2.7 19.5 67.1 2065.00 2150.00 
1.0 1.8 19.0 66.2 2250.00 4400.00 

*Point at which plume intersects river surface. 
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ambient low flow temperature. In the test case, this would be 22.5°c 
(72.S°F). A graphical representation of the temperature profile of the 
plume both in time and distance frqm point of discharge is presented in 
Figure 4. 3-2. 

The second part of the model consists of the thermal tolerance 
data for the fish, in this particular case the chinook fry. The data 
wer·e generated by Coutant ( 4- 24 ) and have been represented graphically in 
Figures 4.3-3 and -4. The first figure indicates the time-temperature 
relationship for death at elevated temperatures and the second figure 
presents a series of curves for loss of equilibrium. 

If a fish does pass directly through the plume centerline it 
will never encounter elevated temperatures for a time period which wou l d 
prove lethal to it, or even cause it to lose equilibrium. This is seen 
by comparing the mortality and loss of equilibrium curves in Figures 
4.3-3 and -4 with the temperature profile of the end port discharge at 
HGP, Table 4.3-1 and Fig. 4.3-2. The model predicts that if a fish 
encounters the plume at the surface, the highest temperature experienced 
by the fish would be 22.s 0 c (assuming an ambient river temperature of 
18.o0 c) for only 4.0 seconds (if the exposure time is assumed to be 
controlled by the river velocity) . Figure 4. 3-4 indicates that the 
lowest temperature which produced loss of equilibrium to less than ten 
percent of the fish was 26.o0c at an exposure time in excess of thirteen 
minutes. 

The 1964 report of Mains and Smith( 4-lO) indicates that the 

majority of the fish are to be found along shore and in the upper por
tion of the water column. A graphical representation of salmon fry 
distribution was presented by Templeton and Olson in 1970( 4-l4) and has 
been reproduced here as Figure 4.3-5 with the HGP discharge shown. From 
this it can be speculated that a small fraction of the fry that are 
moving through the deeper waters might encounter the higher tem
peratures of the plume, temperatures that are above lethal levels if the 
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fish is exposed for a long enough period of time. But, the important 
point is that the exposure time to these higher temperatures is extreme
ly short, on the order of a second. The entire exposure time from the 
wannest point in the plume, 17.5°c above ambient to the point at which 
the plume reaches the surface at 4.5°c above ambient is only 20 seconds. 
According to figures 4.3-3 and 4. 3-4 this period of exposure is insuffi
cient to cause death or loss of equilibrium. One set of data (4- 24a) 
indicates that loss of equilibrium occurs at 29°c (84.2°F) immediately 
with no fish recovering when returned to cooler water. This data appears 
to conflict that provided in reference 4-24. If fry were migrating down
stream in deep water and were subjected to the centerline plume they would 
experience temperatures exceeding 29°c (84.2°F) for about 2 ~econds before 
being swept along into cooler waters. Given the small spatial extent of 
the plume when it first exits the discharge it is not anticipated that a 
significant fraction of the fry would be so exposed. 

During times of the year when the Columbia River temperatures 
are below about 7.2°c (45°F) a reduced coolant flow rate is used which 
results in a greater temperature rise across the condenser and a dis
charge of about 2s0 c (45°F) above ambient river temperature. Downstream 
migrants which may pass through the thermal plume centerline will not 
encounter temperatures greater than 26°c for more than a few seconds. 
Hence, no effect such as death or loss of equilibrium would be reason
ably expected. 

During late summer, Columbia River temperatures may exceed 
20°c (68°F). Exposure of fish passing th~ough the plume to temperatures 
greater than 26°c will occur for relatively short times, on the order of 
seconds. No effects such as death or loss of equilibrium would be 
reasonably anticipated. 

The above analysis was done using a river flow rate of 44,000 
cfs. Licensed minimum flow of the Columbia River is 36,000 cfs in the 
vicinity of HGP and this low flow is occasionally experienced during the 

late summer, fall and early spring. Occurance of flows lower than 
44,000 cfs will result in slightly longer exposure times to higher 
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temperatures than listed in Table 4.3-1. However, analysis of the 
effec~s of the lower flow as it related to the old WNP-1 project (see 
the introduction to Chapter 3) showed that the exposure times are still 
on the order of tenths of seconds and seconds. No effects such as death 
or loss of equilibrium would be reasonably anticipated. 

Exposure of Adults to the Thennal Plume . 

Adult salmonids migrating upstream possess sufficient swimming 
power and sensory capability to direct their position in the river with 
respect to the thennal plume. Sonic tracking studies have been con-
ducted with upstream migrants passing through the Hanford stretch. (4- 25 ,4- 25 ) 

In these studies fish were tracked from Richland to Priest Rapids Dam. 
The route selected by the fish was the north or east shoreline of the 
river. The selection became more pronounced in the area of the oper-
ating reactors which were located on the opposite shoreline. These 

• 
studies indicate that the discharge of heated waters into the Columbia 
River does not pose a barrier to upstream migrating fish. The port~on 
of the river affected by HGP's plume is sufficiently small and occupies 
a portion of the river's center so as not to block the passage of these 
shore oriented migrating fish. 

Cold Shock 

Another possible impact at HGP comes from the cessation of 
thermal discharge upon plant shutdown. In some cases the thennal plume 
issued from a power plant may act to attract aquatic organisms, partic
ularly fishes. These organisms reside in the artificially heated waters 
for long periods of time, becoming acclimated to the elevated temper
atures and, in fact, dependent upon them for s~rvival. While fish 
mortalities have occurred at several power plants following shutdowns, 
these took place in the southern and eastern U.S. and involved species 
of fish with thermal requirements completely opposite that of salmonids. 
"Cold Shock", as this effect is called, is not reasonably expected to 
occur at HGP due to its location on a swiftly flowing reach of the 
Columbia River with the discharge in the mid-channel section of the 

4-34 



river. For fish to become acclimated to the wanner temperatures of the 
plume, fish would have to occupy these waters for several days. This 
would require a considerable expenditure of swirraning effort in the river 
currents. It is not expected that fish would find the elevated water 
temperatures so attractive as to put forth this effort. Limited sampling 
above and in the plume in 1973-74 did not indicate that fish attraction 
was a problem. (4- 7) Fish populations downstream from the area where the 
river has become thennally homogeneous, will experience only a slight 
elevation in temperature. The removal of the heat source during plant 
shutdown will result in an insignificant change (less than 1°F) in the 
thermal environment. 

Soawning and Incubation 

In the early days of Hanford the spawning of fall chinook was 
observed by Hanford ecologists. At that time some spawning grounds were 
influenced by a number of production reactors. Starting in 1947 aerial 
counts were made of the spawning redds. The results show that an in
crease has occurred in the number of fall chinook salmon using this area 
for spawning. (4- 27 ) During this period of increasing salmon spawning in 
the Hanford reach, a number of changes have occurred in the Columbia 
R . h . h . 1 . h . ( 4- 28 ) M ... . t f th . 1ver w 1c exp a1n t ese increases. as~ 1mportan o ese 1s 
the construction of additional hydroelectric projects which have re
sulted in the inundation of spawning beds in other places on the Columbia 
River. As more and more areas were covered by reservoirs the salmon 
were displaced to other areas acceptable to them. The discharge of 
reactor effluent did not deter large numbers of salmon, apparently 
displaced by dams from customary spawning grounds, from spawning in the 
Hanford Reach area. Continued spawning indicates that these areas are 
still quite acceptable to the salmon. 

Although the numbers of spawning pairs of salmon tended to 
increase over the years in waters downstream from the reactor areas it 
was not known how the slightly warmer water affected the fertilized eggs 
and resulting fry. A series of experiments were conducted in which 
spawn was taken from fall chinook and maintained at 2°F intervals above 
the ambient river temperature throughout incubation, hatching, and early 
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fry stages. (4- 29 ) The survival at temperatures simulating those mea
sured in the spawning beds downstream from reactor discharges were well 
within those acceptable under normal hatchery operat;'ons, i.e., 10-12% 
mortality. Exposure to sublethal temperature increases resulted in 
accelerated growth rates, with a 2°F increment increasing growth by a 
factor of 1.4 times. These studies concluded that developmental stages 
of fall chinook can safely withstand slightly elevated water temperatures 
and that these temperatures favor eggs and fry survival of late spawners. 
Slight temperature increases during the incubation period may be to the 
advantage of the fry since it is known that the larger the size of the 
young at time of release from the hatcheries, the greater the_numbers of 
returning · adults. 

The closest major downstream salmon spawning area is located 8 
miles downstream from HGP at River Mile 373. This area has been used by 
approximately one third of the fall chinook salmon spawning between 
Richland and Priest Rapids Dam during the years 1966-1975. The con
tinued use of this area as a major spawning area by fall chinook in
dicates that the effluent from HGP does not detrimentally affect the 
spawning ability of adults or the survival of eggs and fry. 

Disease 

Pathogenic disease agents appear to be more of problem to 
d l t th t . . 1 d . . t. ( 4-3o) C 1 . h b au s an o Juven, es ur1ng m1gra ,on. o umnar,s as een 

subjected to the greatest investigation, especially with regard to adult 
salmon. Natural outbreaks of columnaris disease have been linked to 
high water temperatures in excess of 60°F. Adult salmon are exposed to 
columnaris whenever they are in the river. However, exposure occurs 
mostly at fish ladders with resident coarse fish providing a source of 
infection. Columnaris disease infections generally fail to develop at 
so°F and are not lethal at 62°F. Columnaris is generally most severe in 
the Snake River and in the Columbia River for some distance below its 
confluence with the Snake River.( 4- 3t) 
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Furunculosis and dermocystidium are diseases which have been 
associated primarily with fish hatchery operations. In 1965 dermocystidium 
was shown to cause heavy mortalities at the Priest Rapids Spawning 
Channel. (4- 32 ) 

A number of studies have demonstrated that these fish diseases 
found in the Columbia River become more infectious with increasing 
temperatures. However, the disease "cause and effect 11 relationship is 
understood only in general terms of stress factors, one of which is 
temperature. Other factors including the general condition of fish, 
nutritional state, size, presence of toxicants, level of anti-body 
protection, exposure to nitrogen supersaturation, level of dissolved 
oxygen, and perhaps other factors inter-relate in the infection of fish 
by diseases. 

Higher temperatures in the river due to the HGP discharge, may 
aggrevate the already existing problems associated with the incidence of 
infection and severity of fish diseases for two reasons. First, the 
time that temperatures over so°F are experienced in the river will be 
lengthened a few days by the HPG discharge. Second the temperatures in 
the river will be increased by a few tenths of a °F by the HGP discharge. 
Both of these perturbations are relatively small when compared to natural 
variations in river temperature. 

Elimination of the HGP's discharge would not reasonably be 
expected to significantly decrease the problems associated with fish 
disease. Most salmon are exposed to the disease in fish ladders far 
downstream from the HGP discharge where .the effect of the HGP on river 
temperature is immeasurable. Natural river temperatures are such that 
the conditions for the propagation of the disease will still exist. 

Benthic 

A recent study of the benthic community( 4- 7) in the vicinity 
of HGP showed two changes irm1ediately below the HGP discharges when com
pared to areas just outside the plume. First, the number of organisms 
within the thermal influence of the discharge was statistically differ-
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ent from the colder water areas of the river. Second, the winter reduc
tion in numerical abundance appeared delayed when compared to the cooler 
areas. This study also found that greater abundance of benthos occurred 
near the shoreline than in mid-river . The study concluded that the 
"discharge of heated water by HGP was not a significant impact to benthos 
populations downstream from the site~. 

4.4 HUMAN ENVIRONMENT 

The effect of operation of HGP and the functionally related 
facilities on the human environment are considered in this section. 
Effects are considered at two levels, regional and local. At the re
gional level the consideration is the potential for effect from con
tinuing to provide electrital energy. At the local level the rela
tionship between the HGP and the human el ements of the environment are 
considered. 

4.4.1 Regional 

Regional environmental impacts associated with the proposal 
result indirectly by the economic and population growth supported by the 
provision of electrical energy to the region. The provision of elec
trical energy to a region is an enabling rather than a causative factor 
for economic and population growth. A number of factors are necessary 
for growth to occur. Some of these factors, such as markets for prod
ucts, availability of raw materials, labor, utilities and transportation 
and corranunity attitudes as expressed in zoning laws effect economic 
growth. Other factors such as the availability of jobs, the quality of 
schools, recreation and shopping facilities and the general environment · 
of the area effect population growth. The topic of the effects.of 
providing energy supply for a region has been explored in a recent 
Supply System EIS Supplement. (4- 33 ) While that document considered 
providing 2,400 MW of generating resource from new facilities, it is 

relevant to a proposal to continue to provide 860 MW from the existing 
HGP. The impacts associated with providing this energy from HGP are 
reasonably anticipated to be less then with 2,400. The proposals 
differ in magnitude and time frame, with the HPG proposal including 
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1978, 79 and the early 1980 1 s while the cited document focuses on the 
mid 1980's and on. Summary material from the cited document is quoted 
below. These conclusions appear valid for the HGP proposal as well as 
for the proposed action considered in that document. 

"The most s-ignificant changes are increases in urban and residen
tial land use, with concommittant reduction of some agricultural, 
forest or currently vacant land. Since the energy provided by the 
Proposed Action is a relatively small part of the total electric 
energy supply of the area, these additional land-use changes re
lated to the Proposed Action are less than the changes attributable 
to growth enabled by all other factors. With existing land-use and 
pollution control legislation, most of the adverse impacts of these 
land-use changes can be mitigated by the appropriate governmental 
uni ts. 11 

"It is not reasonably anticipated that the Proposed Action wou ld 
result in measurable changes or impacts in the vicinities of the 
already existing principal industrial users of electric energy. 
The Projects would not induce major expansion of these existing 
industries or broaden existing areas of environmental impact. Most 
of the energy from the Projects would be used by these industries 
as a rep 1 a cement source for non-fi nn energy. 11 

"The regional impact analysis was performed using predictions based 
on a number of economic growth scenarios from 1975 to 1990. The 
scenarios established a reasonable range w,thin which future events 
can be expected to occur. That portion of the growth which can be 
attributed to the Proposed Action to the increase in electrical 
demands 1975 to 1990. The impacts associated with the Proposed 
Action are bounded by the scenarios analyzed." 

"It is not reasonably anticipated that the portion of total growth 
of the region which may be enabled in part by an adequate supply of 
electrical energy will have significant effects on existing social 
and economic structures and on the physical environment of the 
region or the Participants' service areas. Such growth is antic
ipated to provide more employment, higher income levels and greater 
productivity; it will also support extended and improved public 
services. The increase of the regional population and the diver
sification of the fegion's economic base may be accompanied by 
increased product i on of air and water pollutants and changes in 
land-use. Many of the potential impacts are beneficial and most 
potentially adverse impacts are subject to mitigation." 

"The most important beneficial economic impacts of regional growth 
include increases in employment, personal income, and value added . 
Potentially adverse economic impacts include increasing costs of 
public services and population growth brought about by employment 
opportunities." 
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"The impacts of growth on social institutions are closely related 
to increases in population. Among others, they include changes· in 
demographic characteristics, increasing use of limited cultural 
resources, and the effects of urbanization and greater population 
densities. The latter encompasses the improved delivery of ser
vices as well as greater problems with noise, congestion, and other 
adverse aspects. 11 

"Potential physical environmental impacts related to growth include 
greater production of air and water pollutants, increased and more 
intensive use of water resources, and changes in land-use. Mitiga
tion of these impacts will incur economic costs. The portions of 
growth related environmental impacts which are attributable to the 
energy provided by the Proposed Action represent relatively small 
parts (in the prder of 15%) of the total impacts attributable to 
the total availability of new electric energy in the regi_9n. 11 

As described in Section 3.2.1, energy from HGP operation, 
under certain circumstances, can be supplied to Southern California over 
existing BPA transmission lines. When this is done environmental ben
efits will occur. The rate of oil burning, with its associated air 
pollution burden, will be reduced in an area of serious air quality 
problems. For each day of HGP Operation, when the total amount of 
energy is sent to California, approximately 30,000 barrels of oi l will 
be saved. Typically, this reduction in oil-fired plant operation will 
reduce the amount of pollutants released into Southern Ca l ifornia air 
each day by the following amounts: 

so2 
NOX 

particulates 

60 tons/day 
140 tons/day 
4 tons/day 

The reduction in the rate of U.S. oil importation made possi
ble by this action may reasonably be expected to be insignificant. 
However, the direction of the change would generally be considered 
desirable. 

4.4.2 Local 

Because HGP is an existing operating facility the proposal 
will not change local demands on the human environment. The Tri-C i ties, 
where most of the HGP ·and related facilities staffs are located is a 
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corranunity experiencing a high population growth rate. The local Govern
ments feel stressed to provide the level of services they deem appro
priate for this growing population. The proposal does not affect this 
situation in that there is no anticipated increase in population re
sulting from continued operation of the HGP. (See Section 8.1 for fur
ther discussion of this topic.) 

4.5 NPR IMPACTS 

Continued operation of the NPR is required for the proposed 
continuation of HGP. However, continued operation of the NPR-by ERDA 
has utility for production of plutonium independent of the HGP and con
tinued operation of the NPR may occur regardless of any decision by the 
Supply System as to continued operation of HGP. The environmental 
impacts of NPR are presented here as an other issue which does not per
tain to any element of the environment listed in Table 3.0-1, but which 
is relevant to the proposal. The impacts on the environment are dis
cussed in detail in ERDA-1538. (4-34 ) An environmental assessment is 
being prepared by ERDA relating to the operation of the NPR and will be 
published in 1977. 

4.5.1 Intake 

The cooling water intake for the NPR is described in Section 
2.5. To date, no known studies have been made to quantify the impact of 
the NPR cooling water intake on the aquatic environment. When both NPR 
and HGP are operating, the NPR intake volume is 290,000 gpm. This 
results in a velocity through the 1/8-inch screens of 1.25 fps. From 
studies at HGP it is not likely that the NPR intake facility, with a 
1/8-inch mesh screen, will have a problem with fish entrainment. How
ever, it is possible that there will be impingement on the screens. At 
the present time neither the rate of impingement of fish on the screens 
nor the mortality of impinged fish has been quantified. 
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4.5.2 Discharge 

During normal NPR operation with HGP on line approximately 460 
megawatts of heat are dissipated by NPR to the river. The 290,000 gpm 
of water is discharged through a 102-inch line to the center of the 

river. The temperature of the discharged water depends upon the ambient 
river temperature and pumping operation. The maximum discharge tem
perature is 83.4°F. Both the flow and the temperature rise of the NPR 
discharge are smaller than the HGP discharge. _ It is therefore rea

sonably anticipated that the impact of the NPR discharge is smaller than 
the impact of HGP discharge. Investigations on the HGP discharge show· 
that there is no significant impac~ on the aquatic environment- (see 
Section 4.3). Since the NPR discharge is located in and affects the same 

area of the river as the HGP discharge it is reasonably anticipated that 
there is no significant impact to the aquatic environment from the 
discharge of the NPR facility. At most, the fully-mixed discharge from 
NPR would raise the river temperature about 0.27°F, during the minimum 

river flow of 36,000 cfs. At the average river flow of 120,000 cfs, the 
increase in river temperature from the NPR facility '-"Ould be only about 

0 0.08 F. 

4.5.3 Radioloaical Imoact 

Detailed studies have been conducted to determine pathways 
leading to the exposure of man from the release of radioactive materials 
from the NPR and these are presented in ERDA-1538. (4- 34 ) All signif

icant environmental exposure pathways were evaluated, including sub

mersion in the plume, drinking water, foodstuff irrigated with Columbia 
River water, atmospheric iodine - pasture - cow - milk - pathway, etc. 
The methods employed were expected to provide the_ best estimate of the 
doses associated with the different exposure pathways. 

More recent dose calculations were provided by ERDA for the 

"hypothetical maximum individual" with reference to NPR as well as the 
11 hypothetical maximum individual" with reference to .the fuel fabrication 
facilities at the 300 Area just north of the City of Richland. For the 

NPR it is assumed that this "individual" resides continuously 5.5 miles 
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northwest of NPR. For the 300 Area facilities it is assumed that this 
"individual" lives 2,000 meters east of the fuel fabrication facility." 
These "hypothetical maximum individuals 11 are non-existent persons whose 
dietary and recreation habits maximize the doses received. These habits 
are described in detail in ERDA-1538, Page III.1-1. 

The calculated whole body dose potentially received during 
1975 by the hypothetical maximum individual from effluent released from 
NPR during 1975 was 0.16 mrem. This compares with a natural background 
dose of about 100 mrem. The dose received was primarily the result of 
external radiation from 41Ar released into the atmosphere. i::he dose 
potentially received by the thyroid of the hypothetical maximum infant 
(one year old) is calculated to be 1.2 mrem from the effluents released 
by NPR during 1975. This dose was primarily due to 131 r in milk. 
Essentia l ly, all the dose wou ld have been recejved during 1975, since 
131 r has an 8-day half-life. The SO-year whole body dose commitment to 
the hypothetical maximum individual from 1975 effluents is calculated to 
be 0.17 mrem. This compares with a 50 year dose commitment due to nat
ural background of 5,000 mrem. This additional 0.01 mrem received 
after 1975 was due primarily to the intake of 90sr in drinking water, 
fish and foods irrigated during 1975. Calculations were also made of 
whole body population dose received during 1975 by the total population 
within a SO-mile radius of NPR. This calculated whole-body population 
dose received by the approximately 250,000 people during 1975 was 0.64 
man-rem. This compares with a whole body population dose due to natural 
background of 25,000 man-rem. 

Uranium is the only radioactive material handled in the United 
Nuclear Industries 300 Area fuels production facility. Although process 
wastes have been disposed of in the ground in the 300 Area since oper
ations began, no concentrations of uranium above background have been 
observed at the 300 Area forebay, which supplies drinking water for the 
300 Area. This forebay is about 0.3 miles downstream of any potential 
entry of process waste produced in the 300 Area by the fuel fabrication 
facility. In addition, samples obtained at the Richland Pumping Plant 
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show no detectable concentrations of uranium above background level. 
Calculation of a whole body dose to the hypothetical rnoximum individual 
as a result of the 300 Area Fuels production facility during 1975 show a 
dose of 2.0 x 10-4 mrem. Assuming 250,000 people reside within a 50-
mile radius of the facility, the average first-year whole body dose to 
the individual is calculated to be 2.1 x 10-6 mrem. · 

Table 4.5-1 presents an estimate of health effects resulting 
from the operation of NPR and fuel fabrication facilities at Hanford 
during 1975. The techniques used to calculate these health effects and 
the difficulties in using these techniques are described in detail in 
Section III.1.1.6 of ERDA-1538. Since the number of health effects are 
all far less than one, it may be concluded that there will be no observ
able health effects due to NPR operations in 1975. The naturally
occuring radiation background whole body dose is over 30,000 times 
larger than the dose contributed from NPR operations in 1975. 

4.5.4 Fuel Cycle 

At the present time, spent fuel from the NPR facility is being 
stored in the 105-KE building. No fuel processing is being performed 
and no wastes from fuel processing are being disposed. Further, no 
spent fue l is being transported off of the Hanford Reservation. It i s . 
anticipated that processing of the spent fuel will begin in 1978, 
which will result in the extraction of plutonium from the spent fuel as 
well as other byproducts and waste requiring disposal. The environmental 
aspects of processing spent fuel for the NPR is given in ERDA-1538. 

4.5.5 Other Impacts 

Non-radioactive gaseous emmissions from the NPR are small in 
volume and consist primarily of combustion products from an auxiliary 
boiler and emergency diesel generators. On the order of five million 
gallons of fossil fuels are used annually. It is reasonably anticipated 
that no impacts from the NPR on the atmosphere or terrestrial environ
ment will occur due to the absence of signifi cant discharges. 
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TABLE 4.5-1 

MAXIMUM POTENTIAL HEALTH EFFECTS DUE TO 1975 OPERATION OF NPR 

Mortality 

Whole Body 

Lung 

Thyroid 

Morbidity 

Whole Body 

Thyroid 

Genetic Oamage(b) 

Background 

Calculated 50 Year 
Population Dose 

Commitment (man-rem) 

.66 

.43 

4.0 

.66 

4.0 

.66 

1,250,000 

Maximum Number of(a) 
Hea 1th Effec t s 

.00013 cancer deaths 

.000022 cancer deaths 

.000020 cancer deaths 

.00026 cancer cases 

.000080 cancer cases 

.00020 genetic effects 

(a) Total number of health effects through all future years resulting i n 
operation of UNI facilities during 1975. 

(b) The genetic organ doses was conservatively estimated to be the same 
as the whole body dose. 
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The fuel fabrication facility uses on the order of 640,000 
gallons of oil annuall~. The small volume of the effluents associated 
with this use is not reasonably expected to impact the air quality or 
terrestrial environment near the facility. 

Land areas associated with waste management operations are 
discussed in Reference 4-34. About 3% of the Hanford Reservation is 
used for structures and waste disposal sites, but only a fraction of 
this area is directly associated with the operation of NPR. 
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CHAPTER 5 

THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT 
AND MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 

The' Proposa 1 is to continue to pro vi de up to 570 average MW of 
electrical energy to loads in the Pacific Northwest. The demand for this 
energy presently exists and is expected to exist in the future due to a 
growing population, expanding industry and corrmerce, and an increasing 
per capita demand for electrical energy. In this chapter the short-tenn 
uses of man's environment resulting from the operation of HGP are iden
tified along with the possible long-tenn productivity of the environment. 
"Short-tenn uses of man I s environment" refers to those uses wh.ich may 
cause impacts identifiable during the operation of HGP under the present 
proposal, or from the present to about 1995. 11 Long-term 11 refers to uses 
which may cause impacts to appear in the environment due to the operation 
of HGP and which will continue to exist after the HGP is closed down. 

5.1 LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT 

Continued operation of HGP provides energy for existing loads 
in the Pacific Northwest and significantly increases the cumulative 
probability of meeting energy loads in the near-term critical period (See 
Section 3.2.3. In the event that the Pacific Northwest hydroelectric 
system is not constrained by critical water periods, energy can be trans
mitted to the Pacific Southwest to forego consumption of fossil fuels. 
Thus, fossil fuels, particularly oil, can be saved for future needs. 

Employment at HGP provides 46 jobs directly. About another 
850 are related to NPR operation. Thus, continued operation of HGP contributes 
to the economic welfare and stability of the local area. 

Continued operation of HGP increases the probabi1 ity of meeting 
both finn and interruptible industrial energy loads. Thus, stable regional 
employment in industries with interruptible energy loads is promoted. 
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The environmental effects associated with alternative means of 
providing energy in lieu of HGP are avoided by continued operation. The 
environmental stresses associated with construction of HGP occurred more 
than 10 years ago and are now a sunk 'cost. 1 

5.2 LONG-TERM PRODUCTIVITY 

Operation of the cooling water system, in particular the intake 
and discharge structuresJ are not reasonably anticipated to effect the 
salmonid fish populations in the Columbia River in the vicinity of the 
HGP site. The impacts are generally short-tenn in nature and impact 
relatively small numbers of individual fish rather than fish populations 
as discussed in Section 4.3. In-plant modification to mitigate-impacts 
on fish are described in Section 8.3. 

The environmental impacts associated with the continued operation 
of HGP are discussed in detail in Chapter 4. These include the loss of 
less than 1,000 downstream fall chinook fry at the HGP intake, minor 
shifts in the benthic comnunity below the discharge, and incremental 
increases in the river temperature during late surrmer. These impacts 
effect relatively small numbers of individual fish but do not adversely 
impact fish popul ati ans. Minor gaseous discharges are emitted from the 
HGP with no anticipated adverse impacts on the surrounding terrestrial 
environment. 

impacts associated with the NPR intake have not been quantified. 
The discharge of heated water from NPR is reasonably anticipated to have 
less adverse impacts than the HGP discharge. Other non-radioactive dis
charges from the NPR are minor and are not expected to cause an adverse 
impact. 

Radioactive effluents from NPR during steam generation for HGP 
do not pose hazards to human health. The annual whole body dose to the 
public from the total Hanford reactor area operations is considerably 
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lower than natural background dose. Long-lived radioactive by-products 

are created as a result of continued operation of the NPR. Waste mate

rials are contained in spent fue l and in licuid effluents and should not 
pose a public health hazard. 

Continued operation of the HGP and NPR results in the consump
tive use of resources . The HGP uses about 12,000 gallons of petroleum 
fuels annually. The NPR and associated fuel support facilities use 

about 5.7 million gallons of petroleum fuel annually. In addition the 
NPR uses about 700,000 lbs. of metall .ic uranium annually. 

Land areas associated with waste management activities are 

presented in reference 4-34. About 3 ~~ of the Hanford Reservaf'ion is used 
for structures and waste disposa l sites, but only a fraction of t hi s 

area is direc·ly associated with the operation of NPR. 
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CHAPTER 6 

IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESOURCES 

Those natural resources which are utilized in substantial 
quantities during the operation of HGP or NPR are identified in Chapter 
5.2 above. Al1 of the resources utilized by the HGP and NPR are rela
tively plentiful in that the quantities utilized do not preclude 
development of other actions or processes which require these resources. 
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- CHAPTER 7 

ADVERSE ENVIRONMENTAL IMPACTS WHICH MAY BE MITIGATED 

The adverse impacts associated with the continued operation of 
HGP are identified in Chapter 4 and summarized in Table 7.0-1. Mitiga
ting measures for each of these·adverse impacts are also surrmar iz ed in 
Table 7.0-1. Each alternative listed in Table 7.0-1 is evaluated in 
Chapter 8 (Section 8.3) in tenns of its effect upon the environment, its 
technical feasibility, and its economic practicability. The alter
natives listed in Table 7.0-1 are not considered reasonable in that they 
do not approximate the proposal 1 s objective with a lower environmenta l 
cost or decreased level of environmental degradation. in addit i on to 
the mitigat i ng measures identified in Tabl e 7.0-1 , the impacts asso
ciated with continued operation could be avoided by .shutdown of HGP if 
the NPR were also shutdown. However, the NPR might we ll be operated 

whether HGP is operated or not. Cessation of operat ion of the NPR 
requires a decision by ERDA based on the national requirements for 
plutonium. The alternative of discontinuing HGP operation is discussed 
under the 11 no action 1

' alternative in Section 8.1. 

Energy conservation is discussed in detail in Section 8.1.1. 

in pre-draft consultation the Department of Fisheries and 
Department of Game asserted that the continued operation of the HGP 
pre~ented a potential risk to salmonid populations using the Ha~ford 

reach. In addition, they asserted that, further studies shou ld be 
conducted because of their perception that there is limited knowledge 
about the impacts of the HGP's heat dissipation system. The Supply 
System believes that a rather large and comprehensive body of knowledge 
exists that defines in both general and specific terms the impacts 
associated with HGP's heat dissipation system. The references presented 
in Sections 3.1.S and 4.3 cover a wide range of discussions on salmonids 
which are relevant to this proposal. While there is "potentia l risk" to 
salmonids from HGP operation, this risk, as shown tn Chapter 4~ can reasonably 
be judged to be negligible to the salmonid populations which are the 
important species of concern. 
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TABLE 7.0-1 

ADVERSE IMPACTS WHICH MAY BE MITIGATED 

Impact' 

HGP 

1) Removal of less than 1,000 fry 

2) Passage of less than 1% of drifting 
rirganisms through condensers 

3) Mi nor shift in bottom community 

4) Incremental increase in river 
temperature in late summer 

NPR 

1) Radioactivity released to river 

2) Radioactivity released to air 

3) Cooling water flow 

Mitigation Measure 
Responsible 

Agency 

a) Modify intake (see Section 8.3.1) Supply System 
b) Use offstream cooling (see Section 8.3.1) 
c) Do not operate in the spring (see Section 8.3.3) 

a) Use of offstream cooling (see Section 8.3.1) 

a) Modify discharge structure (see Section 8.3.1) 
b) Use offstream cooling (see Section 8.3.1) 

a) Use offstream cooling (see Section 8. 3.1) 
b) Do not operate in the late surrmer (see Section 

8.3.3) 

Pro vi de additional effluent treatment (see 
Section 8.3.2) 

Provide additional effluent treatment 

Incorporate changes similar to HGP (see Section 8.3.2) 

Supply System 

Supply System 

Supply System 

ERDA 

ERDA 

ERDA 



The Departments of Ecology, Fisheries, and Game also asserted 

in pre-draft consultation that the use of a closed cycle cooling system 

would mitigate the impacts of the HGP 1 s cooling system. The alternative 

of installing cooling towers is considered in Section 8.3.1. This 

alternative is not considered reasonable because of the already low 

impacts associated with the HGP once-through cooling system. In addi

tion, off-stream cooling is not required for the HGP under the U. s. 
Environmental Protection Agency 1 s Effluent Guidelines. 

The Department of Ecology (DOE) identified a number of po

tential impact areas and mitigating actions in pre-draft consultation. 

DOE discussed the disposal to land of debris washed from the i.ntake 

screen. This debris is presently returned to the river. Very little 

debris is caught on the intake screens and the majority of the debr i s 

tha~ is caught is tumbleweeds. The return of this debris to t he river 

is not reasonably expected to cause a significant impact. DOE also 

stated that an oil spill prevention plan should be developed. An 

oil spill plan has been developed and . is discussed in 
Section 2.4.3 
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CHAPTER 8 

ALTERNATIVES TO THE PROPOSAL 

The proposal is to provide up to 570 average MW of electrical 
energy to the Pacific Northwest power grid through the continued operation of 

HGP. Alternatives to this proposal can be divided into three broad categories: 

o Not act on the proposal and shutdown HGP 

o Act on the proposal for continued operation of HGP, but 
require periodic reviews 

o Act on the proposal but make plant facility or operating 
schedule changes 

Not all of these alternatives are reasonable in that they do not all approx
imate the proposal's objective with a lower environmental cost or decreased 
level of environmental degradation. However, they are all presented here for 
the interested reader. In the discussions the following points are considered: 

o Environmental impacts of the alternative as related to HGP 
o Environmental impacts of the alternative related to other 

actions which may occur 
o Human environmental effects 

o Effect on power costs 

The environmental impacts related to HGP and included under the first item 
above are generally impacts .which the Supply System has the authority to 

control. Those impacts described under the heading "related to other actions 
which may occur" and "human environmental effects" are generally impacts over 
which the Supply System has no direct authority and cannot, under present 

institutional constraints, mitigate. The discussions included under "economic 
effect an power costs" do not pertain to any of the elements of the environment 

listed in Table 3.0-1. This discussion is included throughout Chapter 8 
because it represents an "other issue" which is relevant to the proposal. 
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8.1 THE "NO ACTION" ALTERNATIVE 

Taking no action on the proposal would result in closing down the 

HGP by June 1978. This would reduce the resources of the Pacific Northwest by 

up to 5 bill ion l(W-hr per year or 570 average f·iW. This reoresents· ahniit: 4~~ of the 
energy resources projected to be available in the region in 1978-79 and 2.5% 
of the resources in 1986-87. (3-l) Should the no action alternative be imple

mented three methods are available to balance loads and resources: 

o Encourage and/or require conservation 
o Proceed to develop replacement generating resources 

o Purchase energy as needed from outside the region 

Implementation of any of these alternative methods wou l d requ i re actiori by 

numerous local, state and regional entities other than t he Supply System. 

Each of these alternatives have certain unique impacts and effects. They also 

have a number of common impacts. These common impacts are addressed be l ow 

while those which are unique are discussed in the following subsections along 
with the specific al ternative. 

The general impacts and effects of the "no act i on" al ternative are: 

Environmenta l Imoacts Related To HGP 

1..Jith the "no action" alternative the impacts related to HGP (i den

tified in Chapter 4 and summarized in Section 1.2) would not continue to 
occur. 

A decision to discontinue HGP operation would have both positive and 

negative human environmental impacts on the Tri-City area. Within a period of 

up to about 5 years approximately 50 people would need to find other employment 

(approximately 900 people if ERDA decided to also shut down the NPR). At the 

beginning of this period some unemployment would occur. While some people 

would probably be unable to market their skills locally and ~ould be forced to 

relocate, others might reasonably be expected to rejoin t he Tri-City labor force. 
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The loss of primary jobs and the associated losses of sec
ondary jobs may ease the demand for housing and city services that the 

Tri-City community is presently having difficulty meeting. The con
struction labor force impacts expected might be alleviated partially by 
these 50 (or 900) people competing for other jobs in the area and re
ducing in-migration. Those leaving the area would provide some slight 
extra capacity in the corrmunity to absorb in-migrating construction 
workers. 

A decision to discontinue HGP operation would have an adverse 

effect on the individuals employed by HGP particularly in the short 

term. The comnunity infrastructure, however, would realize a reduction 
in demand during a potentially stressful period. 

Environmental Impacts Related to Other Actions 

If the "no action" alternative is selected, in cY-eased pressure 

may be expected on Pacific Northwest utilities to purchase varying 
amounts of replacement energy from outside the region. The impacts and 

effects associated with this act ion are similar to those discussed in 

Section 8.1 .3 relating to purchase of the entire 570 average MW from 
outside the region. In addition, during high water years in the Pacific 
Northwest the resources of HGP, when not needed in the Northwest, wou id 
not be available to the Southwest. This would have the impacts di s

cussed in Section 4.4 relating to the generation of electricty in the 
Southwest using oil. 

Human Environmental Effects 

The Pacific Northwest faces an increased probability of an 
electrical energy deficit during the years 1978-1984 if operation of HGP 
is discontinued and regional loads increase as projected by the West 

Group forecast (see Section 3.2.3). 

During the period of time from 1978 through 1985 deficits of 

between 1300 and 2500 average MW are forecast during a critical year 
without -the HGP. If HGP were operating these deficits would be reduced 
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by 570 average MW. In 1973, at the height of the electrical energy 
crisis, a deficit of almost 1700 average MW was projected. The impacts 
which occurred in that year were short lived since early rains in the 
fall of 1973 relieved the shortage. The impacts were primarily confined 
to the industries which purchase interruptible power. 

The extent to which the industrial sector would have to cut 
back in the case of an energy deficit is unknown at this time. At a 
minimum the sale of interruptible energy will be curtailed. This would 
reduce the energy requirements by about 1000 MW. The savings possible 
without cutback of production would be implemented next. Some estimates 
have concluded that this may be on the order of 5 to 30%. (8- 2•8-l, 8-4) 
This would most likely result in savings on the order of 200 MW. If 
these savings are not sufficient to relieve the shortage, the industrial 
sector may be requested or required to reduce production to meet set 
quotas. Assuming output and power consumption at this stage of the 
cutback are directly proportional and that Northwest industries were 
required to reduce electrical energy consumption by another 1000 MW, a 
decrease of output by 35 percent .would result. The industrial sector 
may feel the effects of not being able to obtain adequate power supplies 
before an actual deficit situation is reached. Energy-intensive in
dustries require some assurance of an adequate power supply before 

investing capital in new plant construction. Some industries have deferred 
plans to 1ocate in Washington State b~cause of their inability to 
receive finn conmitments for electric power. The net effect of this is 
to lower employment opportunities in the area, causing either an out
migration or an increase in unemployment. 

Economic Effects on Power Costs 

Ir the HGP is shut down, power costs in the Pacific Northwest 
1.'lould be affected by three factors, deconmissioning costs, cost of 
purchasing replacement energy, if required, and the loss of revenue 
from the sale of energy from the HGP. Monies re~uired to retire 
the bond debt on HGP are already included in the Northwest's cost of 
power so no increase would be necessary to pay off the ·bonds. 
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Decommissioning costs associated with the HGP can range widely 
depending upon the mode of decommissioning selected. If the plant were 
partially dismantled and usable equipment sold at auction, then net 
revenues may be obtained from decormnissioning. Minor cost would be 

incurred if the HGP were shutdown, disconnected from all power suppl i es, 
drained of all liquids and simply abandoned. Another alternative wou l d 
be to put the plant into a condition where it could be reactivated at a 

future date. · It is estimated that it would cost about $500,000 to 
"mothball" the HGP and about $100,000 per year to maintain it in that 

state. Complete removal of the HGP and the associated transmission 

lines and restoration of the site to match the surrounding area would 
involve the expenditure of considerable funds. 

If ERDA chooses to shutdown the NPR, the Supply System is 

obligated to pay ERDA about $9.2 million between 1977 and 1980 for costs 

associated with placing the NPR in a standby status. Payment of these 
monies may be delayed in the new contracts being negotiated between ERDA 

and the Supply System. 

8.1.1 Conservation 

Conservation programs might be deve1oped to reduce the prob
able energy loads by an amount equivalent to the HGP. The development 

and implementation of an energy conservation program requires the fol

lowing: 

o Identification of conserving actions and their effectiveness. 

o Selection of an implementing program. 
o Designation of responsible agencies/organizations for imple

mentation. 

Two types of conservation, short tenn or immediate savings and long term 

savings, must be implemented to replace the HGP. The irrrnediate savings 
would be needed to replace HGP during the 1978-1985 time frame, and the 

l ong tenn savings would be required for longer times . 
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Some irranediate savings in electrical energy use can be accom
plished primarily by changes in personnel habits. Actions which can be 
taken in the residential, corrmercial and industrial sectors fall into 
the following categories: 

o reduced lighting (residential, corrmercial, industrial) 
o thennostat setback (residential, corranercial, industrial) 
o reduced hot water use (residential, commercial, industrial) 
o cut back on industrial output (industrial) 
o reduced operating hours (corranercial, industrial) 
o reduced air circulation (corrmercial) 

Long tenn savings in electrical energy use can be accomplished 
by investment in materials and equipment which would reduce energy 
requirements. These include: 

o increased insulation in buildings 
o increased efficiencies of appliances 
o increased efficiency of industrial processes 
o installation of supplemental energy sources (solar, wind) 

The effectiveness of each of the immediate and long term 
savings actions listed above have been estimat~d for the Pacific North
west based on varying assumptions.(s- 3,s-4) Unfortunately, it is not 
possible to precisely detennine the extent to which some of these ac
tions have already been taken by consumers in the Northwest. 

Three general categories of programs are available for imple
menting the conserving actions; educational, incentive, and mandatory 
programs.(B-3) Any comprehensive program developed could be expected to 
contain features of each of these categories. These implementing pro
grams may be described as follows: 

a) Education Programs inform consumers of the benefits of saving 
electrical energy and provide them with sufficient infonnation 
to allow them to take the conserving actions discussed. This 
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is accomplished primarily through media advertising, and free or 
low cost classes and workshops, and public recognition of savings 
achieved. 

b) Incentive Programs encourage consumers to save energy through 

recognition, monetary awards, or rates structure. This is accom
plished through contests with cash prizes, low interest loans or 
loan guarantees and tax credits for energy savings related pur

chases, and special electrical rates. 
c ) Mandatory Programs require const.mers to conserve electrical energy 

or to take certain actions which will result in energy savings. 
This is accomplished by the establishment of electrical consumption 
quotas, limiting the end uses for which electricity can be pur
chased, requiring certain energy efficiencies for buildings, appli
ances, and industrial equipment and processes. 

Generally, all utilities in the Pacific Northwest, including 
entities such as the Supply System, can legally implement educational 
conservation programs. Utilities are presently running advertisements 

on the savings of energy through wise use and reduction of waste. 
Private utilities and municipal lighting departments may be able to 
conduct incentive conservation programs. Public utilities and agencies 
such as the Supply System do not presently have the legai authority to 
implement incentive conservation programs. Mandatory programs may only 
be implemented by governmental bodies empowered with legislat ive author

ity. These bodies include cities, counties, state, and Federal govern
ments. 

A short-tenn or immediate savings program could be implemented 

to reduce the electrical loads in the Pacific Northwest by 570 MW or 
approximately four percent in 1978-79. For example, residential and 
commercial reductions in electrical space heating of 10% by thennostat 
setback and reduction in hot water use of 15%, coupled with an indus
trial sector reduction on the order of 3% would reduce the loads on t he 

order of 570 MW. Implementation of this program would most likely 

require i ncent i ve and mandatory measures to ensure its success. Gov

ernmental bodies with legislative powers would be the responsible agen

cies for implementing these measures. A long tenn savings program could 
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also be implemented using the conserving actions described above. This 
program would also most likely require incentive and mandatory measures 
with governmental bodies being the responsible implementing agencies. 
It should be noted that these conserving actions must be • implemented 
above and beyond those already being accounted for in the West Group 
forecast. 

Environmental Impacts Related to HGP 

See discussion in Section 8.1. 

Environmental Impacts Related to Other Actions 

If the energy conservation program did not reduce the loads 
sufficiently to replace HGP then it is reasonable to expect that some 
energy would be purchased from the Pacific Southwest. The impacts of 
this action are discussed in Section 8.1.3. 

If the conservation program were more successful than nec
essary to replace HGP, then alternate generation could be displaced 
and/or construction of new generation resources delayed. 

Human Env i ronmental Effects 

Under this alternative it is assumed that the loads identified 
in Section 3.2.3 would be reduced by 570 MW through a conservation pro
gram. This would reduce the probability of an electrical energy deficit 
accordingly, but would not eliminate it completely. Depending on the 
nature of the conservation program adopted, the people 1 s freedom of 
choice in the use of electrical energy will be reduced. The demand will 
no longer be determined primarily by availability or cost of production 
and delivery but instead to some degree by legislative and administrative 
decree. 

Effect on Power Costs 

With this alternative power costs in the Pacific Northwest 
wi l l be affect ed incrementally by the decommissioning costs of HGP 
and NPR and the loss of revenue from sa le of HGP energy. See the 
discussion under Section 8.1. 
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8.1.2 Replacement Generating Resources 

Large central station generating resources which can be de
veloped to serve Pacific Northwest loads have been described in numerous 
reports. (3-4 ,3- 5, 3- 5) Generally, the conclusions of these reports state 

that nuclear fission and coal plants can be constructed now for use in 
the 1985-1990 time frame. 

Oil or gas fired plants are not reasonable alternatives be
cause of the uncertainty, cost, and limited availability of oil and gas. 
It is national policy to move away from use of these fuels for gener
ating electricity. Geothennal and new undeveloped hydro are li!!lited by 
resource availability and environmental considerations. Emerging tech
nologies such as synthetic fuels (coal gasification, oil shale develop
ment, methane production), solar energy (central station ) , wind, ocean 
thermal gradients, wave and tidal power are limited by present tech
nology to small scale operation. While the principles are understood, 
the scale up of these methods to large central plants is not economical 
nor technologically practical at this time. 

The earliest a new generating resource could be deveioped to 
rep1ace HGP would be gas turbines in the early 1980 1 s with the ~ttendent 
fuel supply problems. Nuclear fission and coal plants could be avail
able in the late 1980 1 s. Other technologies, if they turn out to be 
practicable, would be unavailable until well into the 1990 1 s. 

Environmental Imoacts Related to HGP 

See the discussion under Section 8.1. 

Environmental Impacts Related to Other Actions 

Each of the generating resources described above have impacts 
associated with them. It is not reasonable to present specific impacts 
because many of them depend on the site and design features of a plant . 
Generalized impacts associated with the various generating resources are 
surranarized in Table 8.1-1. 
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Since none of the generating resources can be built until the 
1980's, it is reasonable to expect that conservation programs would have 
to be implemented and energy would have to be purchased from the Pacific 
Southwest to replace that lost from HGP. The impacts of these actions 
are discussed in Sections 8.1 and 8.1.3 respectively. 

Human Environmental Effects 

With this alternative the Pacific Northwest faces an increased 
probability of an electrical energy deficit until the new generating 
resources are constructed (see Section 3.2.3). 

See the discussion in Section 8.1. 

Effect on Power Costs 

With this alternative, power costs in the Pacific Northwest will 
be affected by three factors, the cost of decommissioning HGP and NPR, the 

cost of purchasing power outside of the Pacific Northwest, if required and 
the loss of revenue from HGP energy sales. See the discussion in Section 8.1 and 

8.1.3. 

8. 1. 3 Purchase of Energy from Outside of Region 

Purchase of 570 average MW of energy from outside of the 
region may be possible on a near term basis but does not represent a 
reasonable alternative to the proposal. Purchase of energy is possible 
only when another region has an energy supply in excess of its needs and 
when transmission capability is available to transport the surplus 
energy. Transmission capability presently exists between the Pacific 
Northwest and two other regions, the Pacific Southwest and Western 
Canada. Neither of these regions have sufficient resources available to 
assure the supply of 570 average MW to Pacific Northwest on a reliable 
basis. 

' 
However, during sane years it is expected that the Pacific 

Northwest could purchase energy from the Pacific Southwest. The fol
lowing discussion assumes that 570 MW of energy are purchased for a 
given year: 
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Environmental Impacts Related to HGP 

See the discussion in Section 8.1. · 

Environmental Imoacts Related to Other Actions 

Most electrical energy generated in southern California is 
from oil fired plants. The generation of 570 average MW of energy 
requires about 30,000 barrels of oil to be consumed daily. The en
vironmental impacts of oil fired generation are summarized in Column 3 
of Table 8.1-1. 

Human Environmental Effects 

If 570 MW are available for purchase from outside the region, 
then no human environmental effects would occur in the Pacific Northwest. 

Effect on Power Costs 

With this alternative, power costs in the Pacific Northwest 
will be effected by three factors, the cost of decorrmissioning HGP and 
NPR, the · cost of purchasing power outside of the Pacific Northwest, if 
required and the loss of revenue from HGP energy sales. See the 
discussion in Section 8.1 for decommissioning costs. 

The cost of energy imported into the region depends on many 
factors. These costs would range upward from 23 mills/kW-hr, the incre
mental fuel cost for an oil fired unit. Using this cost of 23 mills/kW
hr, the price for 570 average MW would be 5115 million per year. 

8.2 OPERATION OF HGP 11JITH PERIODIC REVIEW FOR CONTINUATION 

An alternative to the proposal would be to make a decision at 
this time not to operate the HGP indefinitely, but only for a limited 
period of time after which the continued operation would be reviewed. 
This alternative would allow HGP to provide energy during those years . 
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which are presently forecasted to have the greatest energy deficits in 
the Northwest. During the years 1981 through 1985, a number of new 
generating projects are scheduled to come on line. These generating 
projects do not 11 replace 11 the HGP. Energy deficits are projected for 
every year out to 1996. (B-?) It must be recognized that this alter

native does not differ considerably from the proposal . This alternat ive 
could lead to later extension of HGP operation if warranted, as could 
the proposal lead to shutdown in the future. 

Environmental Impacts Related to HGP 

The environmental impacts discussed in Chapter 4 and..sum
marized in Section 1.4 would continue to occur until shutdown. After 
shutdown these impacts would no longer occur. 

Environmental Impacts Related to Other Actions 

No other environmental impacts have been identi f ied . 

Human Environmental Effects 

The short term human environmental effects which may occur if 
HGP were shutdown would not be expected to occur with HGP continuing 
operation. Long term effects would depend upon the actual loads ex
perienced after shutdown and the actual construction schedules obtained 
with the new generating projects. Shutdown-of the plant may stress the 
power supply system after the period of 1983 if construction schedules 
have slipped. 

Effect on Power Costs 

There would be no changes in the operating costs of HGP nor in 
regional power costs under this alternative until shutdown. After shut
down the deco1T1Ttissioning costs for HGP would be incurred. If power is 
required beyond that time frame, th~n costs associated with the purchase 
of energy outside the region would be i ncurred. 

8-13 



-

8.3 PLANT FACILITY AND SCHEDULE MODIFICATIONS 

If a decision is made to continue operation of HGP for either 
a limited or indefinite period of time, then a number of alternatives 
are available to modify the physical plant structures or to schedule 
plant operations. Such alternatives may be reasonable in terms of the 
proposal 1 s objectives, depending upon the cost of such modifications and 
the period of operation assumed. However, none of the alternatives are 
considered reasonable in terms of lower environmental costs or a de
creased level of environmental degradation, due to the absence of dis
cernible, significant, adverse impacts. Modifications could be con
sidered by the appropriate owners for both the HGP and the NPR. -

8.3.1 Modifications to HGP Plant Facilities 

The major interactions between HGP and the environment are 
related to the once-through cooling of the HGP 1 s condensers. These 
interactions may be changed by making modifications to the intake struc
ture, changes .in the discharge structure, or use of off-stream cooling. 

Alternative Intake Structures 

The present intake system is estimatad to remove less than 
1000 downstream fall chinook fry each year through impingement (see 
Section 4.3.1). The number of fry affected by the intake may be reduced 
by either constructing a larger intake with a reduced approach veloc
ity to the screens or by constructing a new offshore intake submerged 
close to the bottom in the Columbia River. 

Construction of additional intake area along the shoreline was 
previously studied.(S-S) This alternative considered the construction 
of two additional pump bays on the northeast side of the intake struc 
ture. The effect ·of this construction would be to approximately halve 
the intake velocities experienced at the screens. Since two of the 
pumps in the existing facility would be moved into the new facility, no 
additional pumps would be required. 
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An alternate to the above system would be the construction of 
an offshore intake in the bed of the Columbia River. This system would 
have two advantages over the existing shore based system. First, it 
could be located well offshore where downstream chinook fry would not be 
expected to congregate. Hence, the exposure of the fry to the intake 
would be minimized. Secondly, the system, consisting of perforated 
pipes lying just off the bottom, could also be designed to have low 
intake velocities (less than 0.5 feet per second). Intake systems 
similar to this are being designed for use on three other Supply System 
projects. (B- 9, 8-lO) These intake systems have been evaluated in the 
Nuclear Regulatory Commission Final Environmental Statement(B-ll) and 
determined by Nuclear Regulatory Commission to be an acceptabl-e alter- · 
native to the river bank intake system. One disadvantage of this intake 
system would be the extremely large size of the perforated pipes re
quired to handle the flows at HGP. 

Environmental Imoact Related to HGP 

Construction of either of the new intake facilities described 
above would have beneficial impacts in that fewer downstream migrant fry 
may interact with these intakes than the present system. However, since 
the present system is estimated to remove less than 1000 downstream 
migrant fry per year from the river the benefits would be small . 

Adverse impacts associated with the new intakes would include 
increased turbidity and d~struction of the river shoreline and bottom 
during the construction phase. Historically, a considerable amount of 
construction has been done on this reach of the Columbia River without 
significant long-tenn detrimental effects. The construction impacts 
would be temporary and would not be reasonably expected to hann the 
salmonid populations. 

Environmental Impacts Related to Other Actions 

No other environmental impacts have been identified for this 
alternative. 
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Human Environmental Effects 

No human environmenta1 effects have been identified for this 
a 1 ternative. 

Effect on Power Costs 

In 1972 the cost for constructing an additiona1 intake ad
jacent to the existing structure were estimated to be $3 million and 
would lead to an annualized installed cost of $200,000. These changes 
represent $4.5 million capital investment and $300,000 annual operating 
costs if escalated at 7½% to 1977. This would re~resent an inccease in 
power cost of between 0.05 and 0.1 mils/kwhr. 

Cost estimates for a perforated pipe intake of the size re
quired for HGP have not been developed. Installation of such a system 
for HGP wouid be expected to cost considerably more than the intake 

. expansion discussed above. 

Alternative Discharge Structures 

The present discharge structure passes approximately 60 per
cent of the cooling water effluent through the last of the four ports on 
the discharge line. This causes higher temperatures to be experienced 
in the river below _that port than exist below the other three ports. It 
would be possible to modify the discharge line to make the flow exit 
uniformly through each of the four ports. This would increase the 
dilution of the heated water discharged in the nea'. field close to the 
ports. It would not change the far field characteristics of the dis
charge plume significantly. Obtaining unifonn flow could be accom
plished by the installation of additional baffles within the large 11 
foot discharge line. This would force equal amounts of water through 
each exit. 

A completely new discharge diffuser system could be designed 
and installed which would significantly affect the near field temper
ature region. The diffuser system could be made wider than the 150 foot 
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width of the present system. For example, if the diffuser were· designed 
to be 750 feet wide and have uniform flow discharged, dilution on the 
order of 1:15 could be reasonably expected within the first 500 feet 
downstream. 

Environmental Imoacts Related to HGP 

No significant beneficial environmental impacts could be 
reasona·bly expected with either proposed alternative modification of the 
discharge. The present system exposes less than 4% of the downstream 
migrant fry to the hottest portion of the plume. Analysis of the 
temperature-time exposure shows that no detrimental impacts are rea
sonably anticipated (See Section 4.3.3). Some data exists to indicate 

that loss of equilibrium may occur to fish exposed to the centerline 

of the plume directly below the last discharge port. Increasing the 
flow out of the other ports or usirig a different diffuser system which 

causes the plume to diffuse faster would increase the initial mixing of 
the .plume and decrease the exposure times that downstream migrants may 

be exposed to higher temperatures. However, it would increase the 
cross sectional area of the river influenced by the plume. It is not 

clear that these changes would reduce impacts on the downstream migrants. 

Temporary adverse impacts would be expected during the con

str~ction phase 6f a new diffuser system. 

Environmental Impacts Related to Other Actions 

No other environmental impacts have been identified for this 

alternative. 

Human Environmental Effects 

No human environmental effects have been identified for this 

alternative. 

Economic Effect on Power Costs 

Costs associated with either modification of the present 
diffuser system are estimated to be on the order of one million dollars. 

This -would represent an increase in power cost of less than a.as mils/kwhr. 
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Alternative Cooling Systems for HGP 

Another alternative available for minimizing the interaction 

of the HGP with the environment would be the installation of offstream 
cooling. Several alternative systems for closed cycle cooling were 
ev·aluated in 1972. (3-3) The results of these evaluations are shown in 

Table 8.3-1. Of the 5 alternative off stream cooling systems evaluated 
(which included helper as well as completely closed cycle off stream 
cooling systems) the mechanical draft wet cooling tower system appeared 
to be the best alternative choice from both an economic and environ
mental standpoint. Insta11ation of a system of this nature •.vould, 
compared to present HGP operations, decrease the amount of water ~ith
drawn from the river by approximately a factor of 20 and decrease the 

amount of heat discharged back to the river by a factor of 100. Approx
imately 7 acres of land would be required for installation of the cool
ing towers. It -would take three to four .years to complete installation 
of cooling towers. 

At the present time the app li cable regulations for effluent 
guidelines for stream electric generating plants do not require the 
installation of off stream cooling ·by plants such as HGP. State water 
quality standards for ·the Columbia River would require off stream cooling only 
if a limited mixing zone for temperature were imposed upon the projec•s 
discharge. 

Environmental Impacts Related to HGP 

Utilization of off stream cooling reduces the HGP 's inter
action with the aquatic environment since compared to the present oper

ation, about 1120th of the volume of water is removed from the River and 
11100th of the heat load is returned to the River. Therefore, intake 
velocities would be negligibly small and impingement would be nil. 

Mixing of the discharge effluent in the present diffuser would be ex
tremely rapid and would be undetectable (<O .S°F) within a very short 
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TABLE 8.3- 1 

COST OF ALTERNATIVE COOLING SYSTEMS FOR A NEW 
1200 MW PLANT USING TIIE EXISTING IIGP TURBINES* 

(Millions of 1972 dollars) 

On- Mechanical Draft Natural Draft Power Spray Open Dry 
Stream Wet Tower Wet Tower Module Pond Towers 

Estimated 
Investment Base 19.52 21. 59 22.59 39.30 52.88 

Capital Cost of 
Energy Due to 
High Back Pressure 1.34 0.30 11.43 6.29 7.31 36.42 

Capital Cost of 
Pump Energy 1.73 3.63 4.29 2.51 3.74 1. 93 

Capital Cost of 

co 
Energy for 

I Terminal Heat Sink 1. 56 2.76 8.11 
...... 
\0 

Capital Cost for 
Water and Treatment 0.58 0. 57 0.59 0.59 

Capital Cost for 
Operation and 
Maintenance 0.19 2.21 1.43 3. 37 .58 6.00 

Capacity Penalty 1.39 8.02 11.38 6. 31 7. 72 36 . 74 

Total Evaluated 
Cost 4.65 43 . 82 50.69 44.42 59.82 142.08 

* Taken From Reference 8-1 
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distance downstream. No significant beneficial environmental impacts 
could be reasonably expected with this alternative becau~e of the low 
level of impacts at present. The existing intake system removes less 
than 1000 smolts annually and the discharge system is not reasonably 
expected to impact fry. Some data does exist to indicate that with the 
present system los_s of equilibrium may occur to fish exposed to the 
centerline of the plume directly below the last discharge port. It is 
not anticipated that a significant fraction of fish are impacted in 
this manner with the present system. 

Increased terrestrial impacts would be expected with con
struction and operation of mechanical cooling towers. Approximately 
seven acres of land would be required for both cooling towers. Some of 
this land would come from inside the present fenceline. Atmospheric 
emissions of evaporative cooling water and salt ·drift could impact the 
surrounding vegetation. Analysis of the effects of salt drift from 
other Supply System projects on the Hanford Reservation indicate that 
the terrestrial impacts are not reasonably expected to be signifi
cant. (S-ll) 

Environmental Imoacts Related to Other Actions 

No other environmental impacts have been identified for this 
alternative. 

Human Environmental Effects 

No human environmental effects have been identified for this 
alternative. 

Economic Effect on Power Costs 

The capital cost of installation of a mechanical draft cooling 
system was estimated in 1972 at $43 million. This would be $62 million 
escalated at 7½% per year to 1977. This would represent an increase in 
power cost of 1-2 mils/kwhr. Additional costs would be incurred for 
purchase of energy during construction and loss of generating capacity 
due to higher turbine back pressure. 



8.3.2 Alternative NPR Effluent Treatment Facilities 

NPR effluent treatment alternatives have been evaluated and 
descri~ed in the Hanford Waste Management Operations Final Environmental 
Statement. (3- 12 ) A surranary of the five alternatives, included continuino 
present operations, is shown below i n Table 8.3-2. Alternatives 2, 3 
and 4 listed in Table 8.3-2 are modifications for which funding has been 
requested by ERDA. 

Intake and discharge alternatives similar to those described 
in Section 8.3.1 for HGP may be considered for the NPR. The impacts and 
costs would be similar to those presented in Section 8.3.1 because the 
two systems are similar. 

Environmental Impacts Related to HGP 

No environmental impacts related to HGP have been identified 
with this alternative. 

Environmental Imoacts Related to Other Actions 

The reduction in radionuclide discharges is shown in Table 
8.3-2. 

Human Environmental Effects 

No human environmental effects have been identified with this 
alternative. 

Economic Effect on Power Costs 

The economic effects are shown in Table 8.3-2. 

8.3.3 Schedule Modification for HGP 

Another alternative to the continued operation of HGP is to 
place limitations on the schedule within which HGP is operated. These 
limitations could be either seasonal or annual in nature. 
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TAUL£ 8. 3-2 

II llfACTOII fffLUfNT TH£ATH£NT AI.TfllNATJ V£S • 

Radlo11uclldcs Discharged, Cl/yr 
>66 hr half- life 

To Crlli.J~} _ _ To River Costs, FY - 77 % 
60 60 1 90Co t 90Co 

Total(a) tl37Sr 
Jotal (a) tl37Sr Al teroat Ives _ __g _ _ C_s Ca~ttal 

I. Continue Present 5,400 410 206 .q Operatlo11s 

2. lfo Inject llupture 4,300 330 205 <I 600,000 Monitor Dleed 
loop 

3. N fuel Basin 3,900 240 204 <I 2,200,000(1>) Closed Loop 
Cool Ing 

4. ProvJde lioth 2,800 150 203 <I 2,800,000(c) llelnJect Rupture 
loop and Closed 
loop Cooling 

5. Total £fflue11t 300 <I 200 <I 22,000,000 Treat111c11t plus 
N Oasln (losed 
Loop Coolln9 

(a) Includes 200 Cl/yr tritium which mov es directly with the bulk ~,atcr effluent. 
(ll) The July 1975 cost estimate Is 4 111illio11 dollars . 
(d) The July 1975 cost estimate is 4,. 6 111lllio11 dollars. 

• Source : EROA -1530(0- ll) 

Annual 
Incremental 
~atifili_ 

-

40,000 

40,000 

6()0,000 

Installation 
Time, Months 
After fund !ml. 

12 

24 

24 

36 
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Seasonal Limitations 

The proposal envisions the continued operation of the HGP to 
produce up to five billion kilowatt hours annually. If the HGP is 
operated at full power of 860 megawatts, the five billion kilowatt hours 
is generated in a period of 242 days. Assuming four refueling outages 
of approximately 10 days each and 23 days of unscheduled outages, then 
305 days are required to generate the energy from HGP. That leaves 
approximately 60 days during the year when HGP would be shutdown. At 
the present time HGP is shut down during the summer when excess water is 
available in the rivers and the less expensive hydro generation can be 
utilized to provide energy for loads in the Pacific Northwes~. 

One alternative to this mode of oper~tion would be to schedu le 
the 60 days outage during the spring (primarily during April and ~ay) so 
that HGP is not operating when fry are in the river. Another aiter-
native is to scheduie the 60 days outage during the 1ate summer (pri
marily during August and September) when Columbia River temperatures are 
highest. A third alternative is to split the 60 days outage so that HGP 
is not operating for about 30 days in either the spring or the late 
summer. 

If HG? is shutdown during either the spring or f all , it may be 
desirable to not operate the HGP during the high flow periods of late 
May, June and July. If this occurs, the HGP would produce l ess than the 
full 5 billion KW-hr. If the project were operated during the high flow 
period, it is reasonably expected that in a year with average water 

# 

there would be more power available in the Northwest than could be 
either consumed regionally or exported. If this occurred, then less 
generation would be provided by the hydro faci1ities with a resultant 
spillage of additional water. 

Environmental Imoacts Related to HGP 

Shutdown of HGP during late March, April and May would eliminate 

impingement at the intake of fall chinook dry emergjng from the gravel 
between HGP and Priest Rapids Dam: According to the analysis i n Section 
4.3.1 an average of l ess than 20,000 per year may be inpinged at the 
HGP intake screens with less than 1,000 of these fry being lost. Also minor 



-

-

passage of fry behind the screens may occur. This loss is not reasonably 
anticipated to effect salmonid populations in the Hanford Reach. Shutdown 
during the spring would also eliminate an interaction between the 
discharge and the fry emerging between HGP and Priest Rapids Dam. The 
analysis in Section 4.3.3 shows that exposure to the plume is not 
expected to s i gni fi can_tly impact the downstream mi grant fry. Some 
data exists which indicates that if the fry were going downstream 
at the bottom of the river and were fully exposed to the center of the 
plume coming out of the end port of the discharge, loss of equilibrium 
may occur. It is not reasonably anticipated that loss of these fish would 
constitute a significant impact to the salmonid populations in the Hanford 
Reach. 

Shutdown of the HGP during the late summer and early fall (August 
and September) would eliminate thermal additions to the Columbia River 
when river temperatures are highest. The temperature increase of the 
Columbia River once the HGP discharge is fully mixed is shown in figure 
4.1-9 as a function of the river flow rate. The frequency of occurence 
of river temperatures with and without the heat discharge is shown i n 
figures 4.1-10 and 4.1-11 for points downstream of the discharge. Over 
the 30 year period of record from which figures 4.1-10 and 4.1- 11 were 
developed, the use of once through cooling is calculated to increase 
the time the river temperature exceeds 6S°F (20°c) at North Richland from 
0 to .2 percent and at the Washington/Oregon border for 2.0 to 2.7 percent. 
This would correspond to an average increase of from O days to 0.7 days in 
North Richland and from 7.3 days to 9.9 days at the Washington/Oregon 
border, although in some years the increase would be shorter and in other years 
a longer period of time. This alternative would reduce stresses on 
fish during the August-September period to the extent that an increase 
in river temperature tends to aggravate those stresses. Passage through 
the plume during August and September of fry spawned upstream of Priest 
Rapids Dam is not expected to impact the fish significantly . Although 
some data shows that loss of equilibrium to fish passing directly through 
the plume below the end discharge port may suffer a loss of equilibrium. 
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Environmental Imoacts Related to Other Actions 

If HGP were shutdown in the spring and/or fall but operated 
during the high water time of the year as well as in a year when average 

flows occur, additional spillage of water at the Columbia and Snake 

River dams would be required . This would be beneficial for fry mi

grating downstream at that time. However, it could result in increased 

nitrogen supersaturation below the dam. 

If HGP were shutdo~n for the spring and/or fall and also not 

operated during the high-flo~v months, then the :full 5 billion KW-hr 

could no~ be produced. During average or better water years when some 

energy is generated above the needs of the Pacific Northwest, .less 

energy would be available for export outside the region, primarily to 

California. This would require more generation in California using oil 

fueled plants. The impacts of this action are discussed in Section 
8 .1. 3. 

Human Environmental Effects 

No human environmental effects associated with this alter

native have been identified. 

Effects on Power Costs 

Under the present arrangements between the Supply System and 

ERDA, the Supply System is obligated to pay for sufficient steam to 

generate up to the maximum number of KW-hr specified, if steam i s 

available from the NPR, reqardless of whether HGP aenerates 

the power or not. If these same conditions are in the new r.nntrni. t 

and if HGP were to produce 1 es s than S b il 1 ion KW-hr ·t11e 

total cost would remain the same and the cost per KW-hr would 
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be increased proportionately. If replacement power were purchased for 

the region (as would be the case in a low water year,) then there would be 
an additional charge for the replacement power. 

Annual Scheduling limitation 

Another alternative for operation of HGP is to maintain the 
HGP as a "critical year resource." Under this concept the HGP would be 
operated only if a low water year were to occur and an energy deficit 
were projected for the coming year or two. A decision on this could be 
made each year in the early summer; if operation for the following year 
were then necessary, the HGP would be started. If sufficient wa-ter were 
available in the reservoirs and in the rivers to carry the Northwest 
loads through the year, then HGP would remain shutdown. 

Environmental Imoacts Related to HGP 

With this alternative the impacts associated with the present 
operation of HGP and described in Chapter 4 would only occur during 
critical water years. 

Environmental Impacts Related to Other Act ions 

Energy generated by HGP and sold to California in some years 
would not be available for export from the region. This would require 
California to generate electrical energy using oil fired plants. The 
environmental impacts of this action are discussed in Section 8.1.3. 

Human Environmental Effects 

No human environmental effects related to this alternative 
have been identified. 

Effects on· Power Costs 

The annual cost of maintaining the HGP in a 1'cold standby" 
condition is on the order of SlO million. Costs for maintaining NPR in 
a "cold standby" condition are not known at this time. 
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CHAPTER 9 

UNAVOIDABLE ADVERSE IMPACTS 

Adverse impacts associated with continued operation of the HGP 

o removal of less than 1,000 fry annually 
o passage of less than one percent of the drifting orga

nisms through the condensers 
o minor shifts in the bottom community directly below the 

di scharge 
o incremental increase in Columbia River temperature 

Adverse impacts associated with the continued operation of the 

_NPR may arise from radioactivity released to the air and r i ver, l onq 
t erm waste storage and cooling water flow. 

Before decisions are made to adopt mitigating measures a value 
judgement must be made as to whether the adverse impacts are significant 
enough to warrant the impacts ahd costs associated with those mitigating 
measures. The adverse environmental impacts_ associated with the contin
ued operation of HGP are judged to be not significant. The interactions 
of the HGP with the environment cause only minor damage to individua l s 
in the ecosystem and do not cause changes in the populations. Operation 
of the HGP for some ten years has shown no discernable interference with 
the protection and propagation of a balanced, indigenous population of 
shellfish, fish, and wildlife •in the Columbia River. The present pro
posal does not include adoption of those mitigation measures discussed 
in Chapter 7. 
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Aquatic Organisms 

Background Radiation -

Background Dose -

APPENDIX A 
GLOSSARY 

Organisms which live and grow in the 
water. 

The level of radioactivity in an area 
which is produced by sources other than 
the one of specific interest: in the 
Hanford region the background radiation is 
produced by naturally occurring radioac
tive materials in the crust of tire earth, 
cosmic radiations, and the fallout from 
nuclear weapons tests. 

The dose received by individuals or popu
lation due to background radiation. 

Benthic Organisms (Benthos) - Those organisms which are attached to or 
live on the bottom of a body of water. 

BPA -

Capacity -

Capita 1 Cost -

The Bonneville Power Administration which 
is an agency in the United States Department 
of Interior and is responsible for marketing 
power from federal facilities in the 
Pacific Northwest. SPA also provides 
services such as transmission of electri
cal energy for other utilities. 

The total amount of power which can be 
produced at any one time by an electrical 
generating system, nonnally measured in 
units of megawatts. 

The costs associated with -installation and 
construction of generating capacity and 
transmission. 
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Coliform Count (Number) -

Columnaris -

Critical Water Year -

Discharge Structure -

Dissolved Oxygen (and 
Gases) -

Decorrrnission -

Dermocystidium -

A measure of the bacterial content of 
water. A high coliform count indicates 
potential contamination of a water supply 
by human wastes. 

A bacterial disease which infects Salmonids 
in the Columbia River. 

A year when the flows in the Columbia 
River system are extremely low. These low 
flows reduce the ability of the hydro
electric system to produce electric energy. 
The critical water year is used in planning 
new generating capacity. 

A structure or port in the middle of the 
river through which effluents from the 
plant are discharged and mixed with the 
river. 

Oxygen, nitrogen or other gases which have 
been absorbed by the water and become 
dissolved in the water. The amount of 
d)ssolved gas (percent saturation) depends 
on the water temperature. High dissolved 
gas content can cause stress to fish. 

The removal of a facility from operation 
and placing of it in a standby condition 
or the process of removing a closed facility 
from the site. 

A fungus disease that infects salmonids in 
the Columbia River. 
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Dose -

Dose Committrnent -

....z. 
~ Ecology (Ecosystem) -rt'Y7_ 
Q'") 

Energy -

ERDA -

Entrainment -

Far field -

Fry -

A general term indicating the amount of 
energy absorbed from incident radiation by a 
specific mass. More particularly describes 
the amount of radiation received by humans. 

The integrated dose which results from the 
intake of radioactive material when the 
dose is evaluated from the beginning of 
intake to a later time. (usually fifty 
years); also used for the long tenn inte
grated dose to which people are considered 
committed because radioactive material has 
been released to the environment . 

The science which deals with relationships 
between living organisms and their environ
ment. An ecosystem is the biological 
community along with its habitat. 

As used in this EIS, this refers to elec
trical energy measured as kilowatt-hours. 

The United States Energy Research and 
Development Administration. 

The drawing into the thermal plume of 
drifting organisms~ 

Tha~ area of the thennal plume greater 
than approximately a thousand feet down
stream from the discharge. 

Juvenile fall chinook saimon of the zero 
year age cl ass. Fry generally do not possess 
significant swimming ability. 
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Once through cooling -

Pacific Northwest -

Passage -
('-... 
::i-
LD 
c::::J 

• m 
:::r 
c:::t 
~ m Pathogenic 
c.r.t 

Periphyton -

pH -

Phytoplankton -

Plume -

PNUCC -

The direct use of river water pumped 
through the condensers and returned 

. :;; . . 

directly to the river at a higher temperature. 

As used in this EIS, generally refers to 
the states of Washington, Oregon and Idaho 
and the western portion of Montana. 

The flow of water and drifting organisms 
through the intake screens, throu~h the 
condenser of the plant and back to the 
river. 

Capable of causing a disease. 

Organisms that live attached to underwater 
surfaces. 

A measure of the relative acidity or 
alkalinity of a solution. A neutral 
solution has a pH of 7, acids have pH's of 
7 to 1, and bases have pH's of 7 to 14. 

Microscopic plants that live drifting in a 
body of water. Algae are phytoplankton. 

The detectable effluent from the discharge 
as it mixes with the river downstream. 

Pacific Northwest Utilities Conference 
Committee. This co111T1ittee develops the 
West Group forecast of loads and resources 
annua 11y. 
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Population Dose -

Radiation -

Radioactive Material -

Rem -

Salmonid -

Terrestrial Organisms -

Turbidity -

Water table -

The summation of individual radiation 
doses received by all those exposed to the 
source then being considered. 

Particies and electromagnetic energy 
emitted by nuclear transformations which 
are capable of producing ions when inter
acting with matter. Garrma rays and alpha 
and beta particles are primary examples. 

Material which undergoes spont~eous 
nuclear transformations (radioactive 
decay) and produces radiation. 

A unit of measure fer the dose of radiation 
which an individual may receive. The dose 
of one rem has the same biological effect 
as one roetgen of X-rays. The term mrem 
is also used to describe 1/lOOOth of a 
rem. 

This term is used to describe those species 
of fish such as salmon and steelhead which 
use the Columbia River for migration and 
spawning. 

Those plants and animals which live on 
land. 

A measure of the degree to which sediments 
and other foreign matter are suspended in 
water (cloudiness) . 

The upper boundary of an unconfined aquaf er 
surface below which saturated ground water 

occurs. 



West Group -

Whole body dose -

Zooplankton -

The West Group includes the states of 
Washington and Oregon, portions of Northern 
Idaho, those portions of Southern Idaho 
and Wester.n Montana served by SPA, and 
small portions of Wyoming, Utah, Nevada 
and California. 

The radiation dose receiv4d by the entire 
body of an individual. This distinguishes 
it from the dose received by a specific 
organ such as bone or thyroid. 

Microscopic animals that l i ve drifti ng i n 
a body of water . 
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RESPONSES TO COMMENTS 
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WASIIINCHIN SIAIL 

HIGHWAY COMMISSION 
llll'AltlMINI 01 IIIC.IIWAYS 

cu 
I ...... 

thu''"'"•II' A•8Uh ........ ..... u11 U,1+IUooty 

ltfi,'•"•"• · W'a._., .. -u,uo 0UC()4 IOllUI 7b~ · tit1UU 

He. ll. A. Chltwuod, H•nager 
1.Jce11alnt1 .and t:11vtro11aent"I reo11n•a 
\l"uhlngton l'ubllc l'nu,:r liupi>IY Syaie .. 
f. 0, lull 968 
kld,l"ud, \l"ul,l1111lo11 99))2 

Decc~liur 2, 1976 

ll E C l: I V l: D 

Ill,: - 1, 'i'..)it., 

ll•uhlngton l'uhllc rouur S1111ply liywtcia 
C,l11l luu,:J Oi>o<al Ion ol lluuford 

Oe;nt.!catln1 froJuclM 
llraft t:nvlrornacnUI Sutc•unl 

lluar Chttuoo,11 

llu havo co101•h•rcd 0111· HIVluu of the Ordt t:nvlron•unlal SI utc1•c11r fur 
ch" al,uv,1 prujocl, au ruljucutcd In youe luuee of Hove1ot.ur 12 . 

1'110 1•1·opo1111l ,101.:a uot •t•l'e•r to conflict wllh ulatl1111 or plunncd 
hl11hway fllr.llltlc11 iR the .area. 

Th•ulr. you foe thu opportunlly to review thh lnfonHllon. 

llA1 eh 
11110/111 

cc1 II. C. Schuster 

Slncur,:ly, 

IIUSliEI.I. AI.UERT 
A•alataul Director for 

r1an11l1111 , ~•'.~~ )lh:•c•rch 
, / .• , . 1 
✓6 ,J.,.,fh,v 

By1 R. I. ll YIIISOII 
t:uvJruu11u.!ntul tlaun&!r 

Thc1nk yo11 for your n:vlcw. 

Response to Conments 
lll9hway Conmlssfon 
hge I 
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Uft a IH)MA~IN 
lk01•U.I ( . &,AHUI 

MAI GHU• 

\I,~ ~ \'ll~ WAloHINU'l'ON lo'l'ATII: 

\t't i.AIUlB & Rli:CIUC~'CION COMMl~SJON 

""' ...... , 
IA.UM I MAOU 
1wuu:a _,,..,,, 
WlltMli I 'IJifO(Wl,I 

iO(AUON: lnUIUOH AIIOUUUAl COOU 

, o aoa 1111 

IHOtU )'U-UU 

81HUU• , 

UtAltll tt 0'-&CiAAIO 
NoveN~er 23, 1976 

35 -2650-1820 

Draft EIS -
Conttuucd Opcrdtton 
of the ll011 fun.I 
Ge11c1· .. tl119 PruJLicl 

([ - 733) 

l•r . II . A. Chitwood, Manager 
lie ens 1119 .ind Env lruuuienta I P,·ogra111s 
11,Hhlugtou Publ le Power Supply Syste111 
P .0. Pox 968 
UlchlanJ, 1'a:.hln!llOn 98152 

OcJr Hr . Chitwood; 

The ll•shln')lon Stile Parks ond 111:creatlon Cuu,ulsslon hos reviewed 
the ahovc -uoled docu,ocnl a11d does not wish lo Mtake · any co11,11enl. 

Thank you for the op11ortunily to revle1, and cou,,icnl. 

Sin~erely, / , 1/ _ 

<;i}_z,~./lj /ft:-u-_ 
David II. 111:iser, Chit:f 
Envlron11oe11tal Courdlnatio11 

l .: 

931301·13 ., 0552 

Thank you for your review. 

Response to C011n1ents 
Parks and Recreation Conrntsslon 
Pa9e 1 
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llece11ber 14, 1976 

Wash Ing ton Pw I le l'ower Supply Sys teta 
l'ost Office Box 968 
3000 George W•shtngton WJy 
Richland, Washington 99l!i2 

Re; Draft EIS on Continued Opentlon of the llfJ> 

Attn; R.A. Chitwood, Haoager 
Licensing ond Environmental Progra•,s 

Dear Hr . Ch I twood ; 

lhaok you for the opportunity to review your docuaoeot. Review 1,y our staff 
has produced the •llached co111nents. lie hope the coa1nents wl 11 be useful to 
you . Since an EIS ts• decision Nklng tool to ultla~tely decide on a pro
posal, the cou'11eteness and adequacy of addressing the proposal Is nost 
vi ta I. 

lie appreciate the opportunity lo have reviewed your staleuoenl. If we can 
he of further service to you, please feel free to contact us. 

Sincerely, 
") 

JZ..~v//0-./4~~ .. :J. 
Donald 0. Provost 
Assistant Director 
Office of Coa,1rehen:1lve Progruis 

OOP:bJw 

Attachuienl 

cc: Toaa Heeker, OeparlAient of Fisheries 
Dave Guffer, Department of Game 
Fred Hahn, Ol!partAie nl of Ecology 
Georye llanson , Departmen t of Ecology 
John Stetson, Departuient of Ecology 
D~ve lhou11son, Ocpartuie11l of Ecology 
Robert Sta1110es, Envlronnienla l Protection /\9ency 

Sl.iw-of 
\\asl 1l11glu I 
llq '? 11111 w 111 
0111-.,lo/:Y 

@ ' . 

'·.I 

Response to Conments 
Dept. of Ecology 
Poge l 
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O~ceul,er 14, 19 76 

Oepartuient of Ecology Cou11ients: 

Orafl Envlro1111iental IA11act StUeiaienl 
Conllnued Operallon of the Hanford Generating l'roject 

l. As we 1ientloned In the pre-dr.aft consultation response, IIPPSS presently 
possesses • State of Washington llute Otscharye Pen11lt for the IIGP, 
whereas your shtement on page· 1-1 Infers It to be an NPOES penrlt. 

2. On page 1-2 thh statement ts uiade, "However, the conpnued operation 
of the IIPR has utl I lty l111levendent of the IIC.P and ul4y occur ra,gardless 
of the decision by the Supply Systeai on IIGI'. • llould this Ir, fact be 
the easel It would apvear the kPR could not operate without IIGP unless 
total off strea111 cooling wen: pruvlded. This seems quite remote! 

3. Page l-30, table 3. 2-2 - Possibly souie clarlflutlons of assUllptlons 
used and conclusions drawn fro111 this power forec<1stln9 uiethod could be 
lncorpor<1ted. Knowing the buts for these tables would asstst one to 
,·ul lze whAt ts Intended rather than what one should ass1une. The energy 
IA~act of IIGI' In the power grid for both the \lest Coast and llashlngton 
State would be beneficial. The sped fies such as the amount of excess 
reserve type energy us.id In the energy l:alance when It shows a Jeflctt 
would be helpful. 

2 

3 

4 . Very I ltlle discussion was provided concerning what ·had been Jone regard
Ing spill prevention ,nd contil1unenl for iny hoordous so.i>stilnces. Uhat 
were the certain ch,nges ullide to ,·educe probability of oil and other 4 
hdla1·dous s 1hstances reaching the water H" spill occurreLl7 Also, •1here 
are the areas where therl! Is still • potential risk of these 11llilerlals 
cnt1:rln9 stile waters7 

!i . Analysts of seasonal ll111lt6llons could be very l11fo11114ttve to1·1ard reallling 
when and how long a shut-down would occur to a.eel water quality standards 
and rl ver t e1,.>e1·ature I llllltat Ions. If IIGP aere do"n for vary Inf. limes of 5 

6. 

4, 6, or 8 weeks during periods In Augu~l aud Septcul,er, what would be the 
effect to r i ve,· temperatures and dilution zc.nes that vary fro111 300 11:et to 
1,000 foet at 200- foot lntervols1 

lnfonnotlon on oth.:r off- strea1u cooling alternatives, such a~ spray ponds 
and/or !Arge cool Ing ponds on either or both s Ides of lhe rher. coul<l Le 
Included. llhat Is the feaslLlllly, costs, etc.? 

7. Numerous t luies throughout the document the statements "No s lgnHI cant 
cnvlronu11:nt<1l ialjlacts" ond "Uo significant beneficial environmental 
Impacts could be reasonably expected,• are used. Uhat criteria or 
Jud9111ent was utilized In defining "s tgnlflcant"? Oependln9 on ones 
pt!rccptl1111, II could take on uiay Interpretations. 

931'301·13 .0554 

l. 

Response to Conments 
Oept. of Ecology 
Page 2 

The Supply Syste,11 was Issued NPOES Pen• tt No. IIA002487-2 on 
January 2, 1975 by the llashtngton Stile Oept. of Ecology pur
suant to the federal llater Pollution Control Act Amendments 
of 1972, Public LAW 92-500. 

2. See response nunbers I and 2 to comnents by U.S. Envlrorvnentil 
Protection Ayency. 

3 . The llest Group forecut Is • regional forecast used by north
west utilities iS a planning doc~nent for scheduling future 
9ener<1 tlon resources. Th11 assumpt Ions used In that forecu t 
are presented In delill In References 3-28, 3-29, 3-30, And 
3-33. T11e Interested reader Is referred to these docunients for 
a further discussion of methodology. Olscusstons related to 
other forecast Ing 111ethodolo9les for the northwest are given 
In the references l-29 and 3-31. 

4. A discussion of oil spill prevention and contal~uent at l~P 
has been added to Section 2.4.l. 

5. Additional detail has b1:en Included In Section 8.3.l con
cerning seasonal llmltitlons. 

6. 

7. 

Additional detail l1as been Included In Section 8 . 3.l covering 
the spray ponds tnd large cooling ponds. 

I 

SEPA Gulilcllnes require thill the responsible official deter
n1lne ~,hlch elunents of the environment will be significantly 
effected Ly a propoul. Rccounlzlng that what piay be Insig
nificant to ona, l11dlvldual nli9ht be considered significant by 
ilnother, the fo II owing gu Ide I Ill.is were used: 
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Response to Comnents 
Uept . of Ecology 
Pagel 

A. An aclton Is considered significant whenever there Is a 
proLabll lty of n,ore than a aXJderate effoct on the qua 1 lty 
of lhe envlro1•11ent. 

0. An l111pact Is considered sl9nlflcant If the plankton or 
Lenlhlc coumunltles are changed such that the balanced 
indigenous population h appreciably harmed or threatened 
or endangered species are adversely Impacted. · 

C. An Impac t Is considered significant If fish cournunltles 
sufler appreciable hann . 
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llec1l111bor 17, 1976 , 
I, 1.; CL::: IV I:'. Q 

uu; 2 :, 1976 

Mr. R. A. ChitwooJ, Man&Klll' 
Liconsine anJ Unvironaaental l'roi:ram:; 
Washington Public Power Supply Sy:.te111 
P. 0 . Box !168 
Richland, WashittKton 99352 

lleli r Mr. ChitwooJ , 

Ro: Draft UIS, ContinueJ Operation of the 
UunforJ Generutin~ Plant 

De a r tt r. Chitwood, 

l have r eviewed t he uhove draft for the Offlco of 
Coui111uni ty o.,volopaaent (l'lannlni: 1rnJ Coa,uiuni ty 
Affairs Ai:cncy) . The proposal is apparontly 
co111potible with l ocal lond u:;e l'ollcles and pluns. 
We therefo1·e huve no :.ubstantivt co,auiont:i on the 
propoul or the draft IJlS. 

Si!)Cofel)' yours, 

t / -· ·::; __ ,, 

Jo s .,ph U. La Tou r rctto 
Co111111u1dty l'lunnlnK llivbion 

JUL: 1111 

11,,,,.. -1 It . • ,11 . 1 .. .. • ·• 11, ,. l &ti h ,M, I W ll,;.,1:.1.111 1 .. , ·, I,,. 

l •o'1 I ,1 ,1 .. 1 1 , •,,4 , , II .. t- ki. I 1 ,1, u ,1, .. 1 ' tll .,, 1 I , 1- 1.1 .... ,. . l , "1.t,i / :. I . •.• 1:1 , ,. 1;,1 ,\t l1 . • II .'.' l !1 

' ' 
(' 

. ___ ,,. 
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Thank you for your review. 

, 

l ·_', 

Response to Comuents 
Offic11 of Con1aunlty Development 
Page 1 
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:n:u:u;:P.AL~r:MENT 
OF G.AM:E 

H.-. It . I\. Chi t wood 
H,,nil')(u· , Ll cen11ln<:1 , Enviconmontal Programs 
Hu11 hln9ton Puhlic Power Supa>ly 
1•. o. Oox 968 
lllchland, Hca sh lngton 99152 

l)<: ar Hl". Chitwood: 

, ... ,' ..... ,,I· • ··· · · •ff l , f 

t ,, •• ' t " " · l I, ., , 
I !,, .. , . .. ,1 , , ,, . .. . ,, 1 , , ... , , 

,,.,;, ' ,, .. , . .. ... ,,, :.,. 

, ..... , ... 1: ,.•, :, II I ,,, .,, 
, .... , ... , ,,,.,., .... , .. . \ 11 . ,, . .. .. 

I ., .,, I 1 . ~ . J., 

Oecemho1· 17, l 976 

l'lo a po loiJIZe foa: our late l"IHipunae. 'l'he Dr aft Envi,-0 ....... .... a • 1111pact 
titatc111e .. t --Contlnued Operat i o n of the llanford Ge u e ratinq Project --was 
reviewed by our staff a11 ceque11teJ. Co~nants follow . 

'l'hu 1-1a11hin•Jton State Department of Game Joes not concur wi Lh s l<1to 
ment11 ln the Jcaft 11tat ln') or llllplyln<J that thei:e an, no ad verse 
environmen tal l1111•<1cts fro1A the operation of the llanfocJ C.eneratl119 
Project (IIC.P), and that 111lt l•Jatln':l measu1·e:, are no l 11ocess ,, c y. 
/lddltional co11~11,rnts follow ilccort.llng tu t.ection headin•J. 

• /111y u,leasu of rilJlonucli J es anJ concentration 111 fi,;h and wildlif e 
should be mentioned anct waste dleipo sal :s houlJ L> e Jio;cuo;se,t. In Lile 
csl l111ale that l eo;s than l\ o f dci ftin') ot"qanlsm:, ace expo,;ed to 
passil<JO lhl·o u!•h condensora, la l t ass,uuod that J c l ft Or<Ju n i s 111 s are 
tqua lly Ji,.trlLutud lhrou9hout the river? (Paye 1- 11 

1'he healed plt1111e can affect littoral plant ,uul animal a:;:;oclaLion !l , 
«111 I fi:;h may be tm,.>actod as they ,;wim out of lhe plume or du.-111'.J 
shulduwn·. A s udclen drop o f water te,nperature!l as su,al I a,; 2• C 
can resu lt in unstilb l e S\li11u"101J mo vements lo fi:,h, ant.I a 6" C Jr·up 
can cause death ln some fish. t'ish could aJapt Lo lhe wacn,or 
tempera lure:, of the plume , s wiA1 upst r e a111, anJ suffer s hod, f C(JlU the 
drop 111 water t e111peL"atu1·es. St.id lar problems could occu r durin<J 
shulJown . (Pa<Je 1 - 2, top p<1ra9 raph) 

2 

I l 

4 

Hhat sucurlty proulems ex l "t with plutonlu111? l~h a t r.'l<ll oa c livo flssiunl 5 
1, roducts would be produced? Js it acc uratn t.hat thu hi<Jlw ,a ,tos .. s of 
radiation l o a ll l111111an1> from lhe llanforJ C.e 11er,ll. l11<J 1'1·oject 110tlld l;e 6 
0 . 16 111re,a . ? (l'a,,c 1- 2, pan,9raph 2) 

93 f 301·13 ~ 0557 

Response to Comnents 
Dept. of Game 
Page I 

I. A de tailed discussion of the radionuclide uptake and doses for 
teoTestrlal and aquatic organisms ts given In Sec tion 3.1.2 
of LRDA-15 38. 

2. The dislribullon of drifting or9a11is•1s In the river Is shoHn In 
Reference 3-9 to be uniform. Addlllonal discussion relating to 
the Cdlculatlon has been provided In Section 4.3.2 . 

l . The IIC.P plu11c Is confined prtn,arlly to the center of the river 
and doe s not sl9nlrlcantly affect l lttoral zones. 

4 . lhe subjec t of "cold shock" Is dis cussed In Section 4.l . 3. As 
noted In slction 4. 3. 3, there Is not a reasonably anticipated 
s i!Jniflcanl adverse impac l due lo cold shock . 

5. A ,lctalle,i dl~cusslon of the security re!Julatlons used In the 
hJnJI In'] and ~hlpment of plutonlu11 by the U.S . Government Is 
licyornJ the scope of this final [IS . lhe reader ts referred 
tu the U. S . fncr<JY Research and Dcve lopmenl A,~nlnlst r atlon, 
llldll anJ Operations Office, P.O. Oo x 550, Richland, \.IA 99352 
for furth er illfonnall on. 

l 
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Response to Coc11nents 
Dept. of Game 
Page 2 

fission products which are produced by the NPR ind ne con
sidereJ 111 the processing inJ storage of wastes are discussed 
In detail In Ek0A- 1538. 

6 . The radioactive effluents froiu the NPR ue proJecteJ to give .a 
dose of 0 . 16 u1re111 per year to a hypothetical aaaxlmum Individual, 
a non-existent person, who could live u close u poulble to the 
Nl'R and has dietary ind recreation habits which AliXlmlze the dose 
received. The closest point where in Individual could l Ive In in 
unrestricted irea Is 5.5 111111:s to the northwest of NPR. lllgher 
rad id t io11 doses mdy be ri,cel ved by "rid lat Ion workers" who work 
at lhi, tll'R facility. Doses received by these Individuals are 

o govcrncJ by rnOA Hanua I Chapter 0500. 
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He. R. A. Chitwood 
llecember 17, 1976 
Pa•Je 2 

What security prol>lems do the Ne i, P roduction neactlon (IIPll) caus e, 
especially if it is manufacturing materlills for atomic expl<rnlvc:-;? 
Is weapon grade plutonium produced at IIGP? (Page 1 - 4, paragrilph 11 

Ur. do not concur with your statement that i111pln9emcnt, entra inment, 
"'"' thcl·mal pollution result in a lack o f imp.lets , and that coo l i11q 
tm,e1·s ar:c not reasonable. (l'a9c 1-4, paragraph 3) 

Uhat data do you have on r:adlonuclldc concentration In anadromous 
and resident fish, aquatic orqanisms, Inse cts, and wildlife ro und 
In t he Columbia River: and basin? Can it be stated that any <liucharye 
of radioacti ve effluent11 is neg li«Jibl e? (Pa9c 1 - 5, par:a,11·aph I) 

We ca nnot a9rce with your statement tlldt present Impacts arc s ma ll 
a111J mitigating measures need not be tak e n . (Page 1 - 5) It is uni ikely 
tha t tho only fish lost from the operation of llanfor-d an~ 1,00 0 
chinook salmon . t:ve n if only 1,000 chlnook are l ost , we consider 
ll a m'1jor loss. (Page 1-5, paragraph 41 

~scr.iption of the Proposal 

Wou\d fish that travel up the screen su ff er any str-ess and po s sibly 
succumb to disease once they are r:elea,;ed to the Columbia lliver? 
(Pa<Je 2- ll, paragraph )) 

lle scription of the Existing Environment 

I-lo do not concur with the statement, "since no elements of t he 

u 

9 

10 

11 

12 

13 

envit·onme nt are significantly affect.:d, all of th e ele1Ri! n t:, of t he I 
euvironment should be marked 'not applicabie••. (Page 3- 1, paraCJraph 2~ 15 

In what ways do the thermal plume, with increased temperatures, 
c ontdhute to £. £olumnar.ls disi!ases in fi,;h? (Pa CJ e l - 23 , paragraph SI 

\-11,at months, and for how lonq was 11<:P. i;hut down o ver the I as t nl ne 
years? At what perceut of capaci ty dlct It operate o n the ilver a 9,1/ 
What Is IIGP doing to encourage conservation? (Page l - l:J, par11qraph 21 

Environmental Impacto of the Proposal 

\-le do not conc u r that elements of the envl ronme nt should be marked 
"Not Applicable". (Pa9e 4 - 1, para9.-aph 11 

Hhal wa!I the la rgest fish sucked onto the intaku scree11? (Page 4- 14, 
1•.1ra,Jr-aph 21 

l t would bo he lpful lO know wha t mo nth s lmpin<Jement ,,nd <:nt n , i nmenl 
studle,; "ere conducted. Stee lhead peak s pawn ln<J occurs l.11 ~'-'l", and 
erner•Jent fry come out of the g r ave l in June, July, a n,1 Au<Ju s t . ll ave 
slu,lies been pe rf o rme d 011 the impacts of impingement an,1 c11 L1·a ln111ent 
In those months? (Page 4- 15, p,11.- agraph 21 

16 

17 

18 

19 

20 

21 
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Response lo Comnents 
Dept. of Game 
Pagel 

7. Secur lly for Liu: NPI! Is handled by ERDA . See response m111l>er 5 lo 
co11111c11ls of llcr•t. of Game above . 

II. llo plutonium Is produced at the IIGP. The IIPR produces a number of 
dif fere nt 9rades of plutonlu11 . One possible grade from tlPR Is 
">11:apons 91 ·ade" pluto11tu111. 

9. Tlie tm1>ac ts associated wllh tmplngc,nent, entralrvnent, and thennal 
dtsc ha19e are discussed tn Section 4. 3. The alternative of using 
cool Ing lOl~ers ts discussed In Seclton 8.3.1. 

10. Dale on radionuclide concentrations In ana,lromous and resident 
fish and wild! lfe found In the Col .. nbla River And bastn are pre 
senled In the annua I reports on env lro1w11enta 1 survet llance spon
son!d t,y lhe U.S . Energy Research and Development Administration . 
llw l a t es t data Is given tn the documen t DtMl - 1979 (Rev). Environ
men tal Surveillance at llanford for CY - 1975, Batlelle , Pactft_c __ 
llortiiwcslTabora tortes. Rlcliland,\IA.Jimc 1976 . 

11. The statanent on page 1- 5, paragraph I ts that "The present dls
cha1·ge results tn negltglble doses," not that "any discharge of 
radioactive effluent ts neg! lgtble. • The statement AS IL Is 
1wese11led In the draft EIS Is correct. 

12. The magnllude of the Impacts are discuss ed tn Chapter 4 of the 
draft and final EIS . llased upon this discussion lhe Supply System 
Judges the pres ent Impacts lo be small. The loss of 1,000 chtnook 
salmon fry ls related to operation of the Intake structure at IIGP. 
This is not a major loss because fl represents a very small frac 
ti on of the total nunlier of downst ream migrants. 

13 . See res ponse n11111bcr 7 to conu11ents by the Dept. of Eco logy for a 
discussion of whal constilules a significant Impa ct. 

14 . The studies conducted to delen11lne the mortal lly of fish lm;iln!J ed 
on lhe traveling sci-eens Included holding fish for 96 hour s (4 
days) after l111piu9e111ent occurred . lloldlng and observing fish for 
96 hours lo delennlne mortal tty ts a standard and reasonable ex
pe.-imenlal method used by fisheries biologists. At the end of the 
96 hour period the behavior of flsh .~1hlch had been Impi nged was ob
se, ·ved to be shnllar to behavior of those fish used as con trols. llo 
obvious s lressh such as descal 1119 or physical damage were observed 
on thos e fi sh relea sed after 96 hours. 

15 . See re sponse 11u1111Jer 7 to cooKnents by the llcpt. of Ecology for a 
discussion of sl!)niflcant Impact. 
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lies pons e lo Comnen ts 
Dept . of Game 
Page 4 

16 . Ihc Impact of tf:l1111erature Increases 111 the Columbia River 011 h 
~!!.1!'!!!!~ !.i is Jlscussed 111 Section 4.3.3. 

ll. The IIGt• hH !le11crally operated between mid Au!lusl of one year to 
the cnJ of April the following year . Uurlng Hay, June u1d July, 
hi!lh uHcr In tho Columbia River syste1~ provtJes sufficient power 
that 11r.r•s operation Is not rec1ulrcd. The average capacity factor 
(,lcfincJ as ll1e actual kllo11att hours produced divided by lhe num
ber of Ulo1-1att ho"urs which coulJ be produced If IIGI' operated 365 
Jdy s .i year at 660 HII) for the last five years ts 45:l. 

HI. Sci! response ruuuller 17 to co11111ents by H1·. llol>ert G. llalton. 

19. See response 11u,11bor 7 to co11111ents by the Dept. of Ecol~!JY for a 
Jhcusslon of significant Impacts . 

·20 . ·111c lar!)est fish founJ l111pl11geJ on the IIGP Intake screens was a 
llaJly Jecompo~eJ chlnook sal111on with a fork length of 71.5cm. 

21 . Sam1d ing of the inta~e screens has been corulucteJ for every AIOl1lh 
of Liu, year except July . The IIGP h normally shul down during July 
Jue tu lhu lack of need for pouer from IIGP at that tl111e . 
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Hr. R. A. Chitwood 
llecomber 17, 1976 
Pago l 

,. i:., 

Js it accurate to st11to that II fish leaving the plume would not I 
encounter lose of equilibrium? Cl,anges of temperatures as low as 22 
2• C havo resulted in equilibrium problems for some fish. (Page 
4-25, paragraph 1) 

to state that continued spawning indicates that those areas an, st 111 23 
Wllh alternativo spawning grounds eliminated, it may not be accurate I 
qulle acceptable to salmon. "fhey have nowhere el;;e to 90. (Page 
4- 29, paragraph l) 

lih il re Is the closest stoelhe ,ad spawnln9 occurrln9? (l'aqo 4 - lO, 12• 
pa r agraph 21 

Are any fish attracte d to the plume to feed? (Page t-JO, paragn1ph l) I 25 

While secondary impac ts way not be 11a great as those caused by other , 
factors, they should not be played down. 'l'he Game Departmeut consider 26 
any loss of •wildlife habitat to be significant. (Page 4-ll, paragraph 
2) 

Studiea should be conducted on fish impingement at the Nl'H facility. 
It may be faulty to reason, because NPR is smAller than UGI', it 
produces 110 significant l111pact to the aquatic cnvlroument, e s pecially 
when both operated at the same time. (Page 4-34, paragraph l and 2) 

ft is unlikely that burning of 640,000 gallons of oil would produce 
~ !mpacts to alr quality. (Page 4-38, paragraph 11 

' Adve rse Environmental Impacts Which Hay Be Hitiqated 

27 

We do not feel tho plume models adequately assess impacts to sal111onids ,1 29 and that no, potential risk to aalmooid populations using ll a nfocd reach 
s ti 11 exists. IPaqe 7 - 1, paragraph 31 

We :s ti 11 re c omme nd a closed cycle cooling system. (Page 7-l, paragraph! 30 
l l 

A lten1ilt i ves to tho Proposal 

ft may be lnaccur11to to state a lack of growth means an increase Jn 31 unemploy111eot, and imply that growth would mean a decrea,ie In unemploy
me nt . (Pago 11-4, paragcoph l) 

llooe it necessarily f o llow lhat If IIGP ls shul Jown, elec 1: rlci.ty would 32 
ocod to bu purc h a s c J e l oowherc? If ur.t• wccc shut d o wn, wh a t .. 1mount 
cu r r e ntly spe nt on aecu r ily could l,e saved? (l'age 8 - 4, paraqr .. ph 2) l3 

He concur with your sec tion o n conservation. (Page s 8 - 5, 8 - 6, 8- 7) 
wt,at ie tho expecte d life of IIGP? IPaqe 8-12) 

34 

35 

Response to Coonienls 
Dept . of Game 
Page 5 

22. lhe discussion on page 4- 25 relates to the exposure of fish which 
have been acclimated il one te,nperature to a higher temperature . 
Loss of equlllbrlun depends upon many things including the accll
ma tell lemperJ lure, the 11u19n ltude of the ler.ipera lure channe, the 
time the fish ts exposed to the higher temperature, and the species 
of fish. for the conditions presented In Section 4.3.3 It Is not 
reasonably ant le I pated that fa 11 chi nook fry would encounter loss 
of euqll lbrlum. 

23. 11,e co11tl11ueJ s11awnln9 of salmon lo the llanford Reach over a period 
of !Jeneratlon:. lnJlules that the :.pawning grounds are adequate for 
sa lonon reproduction and are st 111 qu I h acceptab 1 e to the sa 1111011. 

24. Specific Individual steelhead spawning areas have not been Iden
tified In the llanford Reach . 

25. 

26. 

llmlteJ studies have been done to detennlne If fish are attracted 
to the plume uea. These studies concluded that attraction would 
not appear to be a problem. Hlnor shifts In the benthlc coovnuntty 
In the plume below the discharge have been detected . These changes 
may Increase food availability lo the ph,me for certain fish that 
feeJ off the bottan. 

Nn allt!mpt has been n,ade by the Supply System to play down sec
ondary l111pacts. The lmpuls discussed In Section 4 are 11resented 
at a level of detail related to the significance of the possible 
tn,pacts . Since the IIGP Is an existing facility, loss of habitat 
associated with continued operation should be minimal. See re
sponse mwnber 7 to coninents by the Oe(Jl. of Ecology for a dis
cussion of significant Impact. 

27. Fish 1A1plngemenl at the NPR facility h a potential Impact of which 
£RDA Is aware. It Is our understanding that ERDA has had dis
cussions concerning the NPR Intake facll I ties with various stale 
and federal agencies (see page l of National Marine Fisheries 
Service letter). In the draft and final EIS, the Supply System has 
not reasoned that the NPR Intake produces no Impact. 

28. The draft £IS did not state that the burning of 640,000 gallons of 
otl would not produce any Impacts to air quality. Instead, the 
Impacts are nlit expected to be s1gn1flcant due to this relatively 
small volume of fuel consumed annually. 

29. The analysts perfonned In Chapter 4 Is based not only upon plume 
models hut on direct field 11casurements and laboratory experlme11ls 
uvcr a wldt: ran!le of conditions. The techniques used are rcason-
.ib I c 111cl110Js for dS~css 111!1 the Impacts of the IIGI' thenna I d I schar9e. 
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Response to Cop1nents 
Dept. of Gilllle 
Page 6 

30. The alternative of Installation of ii closed cycle cooling system 
Is discussed In Section 8.3.1. 

31. The statement In pilragraph l on page 8-4 refers to the location 
of new lndustrlt:s In tho State of Wohl119ton. Given the lncreulng 
numher of persons of employ111ent age In the St4te of Washington, 
even without In-migration of new personnel, the conclus Ion that 
fewer eu1ploy111e11t opportunities would cause either illl outmigration 
or an increase 1n unemployment Is correct. 

32 . It Is necessary to balanc~ electrlc•I loads and resources In the 
Pacific llorthwost. If the IIGP were shut down 111J electrlclt,y 
were required, It would need to be purchased frou1 outside the 
l'aclflc tlorthwest . 

33. If IIGP were shut down It Is not antlctpUed that there would be 
auy changes In the security required by ERDA. If the NPR were 
shut down l l111lted savings tn security lllilY be possible du11 to fewer 
nl.fl1llers of personnel being employed at the llanford Reservation. 

34 . lha11k yuu. 

35. IIGP hl!c ame operational In 1966 and bonds were sold to be paid 
uff In 30 years (by 1996), The IIGP Is expected to have a11 
use ful operatln9 llfetln~ In excess of 30 years. 
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Hr. IC . A. Chitwood 
lleccmhol· 17, 1976 
1•a11e 4 

I-le un1c you to 1Aa ke tho ,~odlficatlons to lut11kc ulnu:lurc,,;, c han•J'" ' 
Jn ,llscharqe str11cture11, and use of off str"am cooll11<1. (l'il•Je 0 - 14, 
p11ragra1>h 11 Ueneftclal envlroniMental impacts would occur l'ro111 ott 
s tream cool lng. (Page B- 18, paragraph 21 

1:ruat concena :.hould l>e <Jlven to the envlronmunt of al I alatc:s; 
1 .. ,wuvor, 11ho11ld the States of washin<1ton and Ore9O11 i.uflcr cnvlron
m.;utal de9radal1 011 and risk of nuclear accident to po:;tpo nc anoll,er-
l11 lids cauu- - Cilllfonda from curnlnq to &Jrlpll with Its cm;1·yy/co11uo •· -
vation pro t,lc,o,i? (l•aye 11 - 2, paraqn,ph ll 

'l'hank you for scndln•J the draft. Wa hope you find O111· _co11o111c11t,i 
hulpfu) . 

ll:t1cm 

Slocorcly, 

'l'IIF. Dt::l'Al\'l'HEN1' 01-' G/1.Mt:: 

~,-(. \/c ·1,·;:_~ 
~~~ Zui<Jt:l {) 
Applied Ecoloylst 
t:11viro111111:rnt.,al Hd11i1•Jt:111e11l llivl s ion 

; .. · 

l6 . 

)7 
37. 

Response lo Comuents 
Dept. of Game 
Paye 7 

lhe dlti:uHlun In Chapter 4 and Section 8 . 3. 1 Indicate that present 
i11~iacls are not slgntrlcant and In 111any cases not dlscernable and 
lhat uaodlflclllons of Intake and dlschai-ye structures and the use 
of ofrstream cooling would not approximate the proposal's ohJectlve 
al a lo~1er envlro,uueutal cost or a tlecreilSl.!d level of envlron111enl11l 
de~ra,tat Ion . 

lhe objective of Lhe propos11l Is not to supply Callfornlil with 
prn-,c,· unt 11 It can come to grips wl th enea·gy/conserva lion l'rohl ems. 
lhc ut,jcctlve of the proposal Is to 111alntal11 existing electrical 
yc11crdtl119 ,·esources which can continue to 1orovl,le a hase loatl 
cnc1·9y resource for consumel'S In the Paci fie Northwes t. In lhose 
years ~,hen high 1·1ater occurs and the energy Is not needed In Lhe 
rac.lflc North1,csl, the energy can then be transuillled lo Cal lfornla . 
lu uur juJ!Jeoacnl the contluued operallon of lhe IIGP will not 
i:ausc !he stales of 1/ashlnqlon an,I Ore11on to suffer significant 
euvlru11111:?11lal ,le9ratlon. 
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D[ C :! '/ 1976 

.'Ir. II , ,\, ChiwuoJ, lla11a1:u1· 
ti&.:t:usiur. t11hl 1:11virmuNt:11lttl l11·01:r.i1&s 

lla:ihiu1:1011 l'uldk f',1wu1· S11p1oly Syst""' 
r. o. 110~ ~u.a 
llidd ,,u.l, l~a:aldn1:tou U~•l!.1 

Thu lla:ihiui:1011 l'uhllc l'owul' S1111ply Sy:ilO,.':i lira fl l'uvl rn11w1.:111ill 
lu.p;,ca: ~tat\!uu.>nl. 011 C:outluuc,I Uj•uraliuu of thu JIJufurJ t;c,u,a·.ati111: 
l1

rojt:c t, i :,::iucJ ou :iuv~1:,l1or JO, l!.176, has hucn rcviuuc,I l•y thu 
ll.:par&w,,;,111 of Ll1:l11 i111:' s l:111:l11ouri111: Ill vis io11, Off I cu of tuvl ru11-
111.:111;d Al'f.dr:i anJ Coq,u.-atlou Couu~ul 011J has Lucn J11,l1:uJ lo I,.: 
coau11l u lc a1hl suffi..:ic-ut in Jctail. 

I ,.-ii i& lo conu, .. .:uJ rou for haviuc ,lo uo u tl,oruut:h jot, uu ,t,is Uraft 
1: IS . 

i:su:~, 

1,1, .. . • • .:. 1 11,1 , . .. . . .... ..... . . . .. . I . .. .. ...... ··••w I O!,ltl lhO,hh .. •t . IWI ~ ....... , , .. .,. .. . .. , :. .. ~ui.. _ w. , ..... ... .... ~-·"·· 1;.o u1,,,1 .. ;, :, Uh.lU 

I hJnk yuu fo1 · your rev I e,~ 

Ucsponse to Co11111c11ts 
Sealllc City Light 
Page I 
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l>El'AllTI\IENT OF FISI IEICIES 
ROOM 115. GENERAL AOMINISltlAIION 8LOO 

OLYMPIA, WASIIINGTON 0850~ 
Phooo: 15J 6600 

I_' ,, 

Ocu11J,cr 2J, 19/6 
110 NAI I.I W U IJU !o ,,,,., ,:,1111 

111- . R. A. Chlluood , Haoa9er 
licensing and £11vlro1u11eotdl P.-o!Jo·ams 
ll•shlolJlOo Pub I l e l'owe r Su1111ly System 
JUDO George Wdshlngton IIJy 
Richland, llashlngton 98352 

llear Hr . Chitwood : 

•'~),-\1:•\,LU 
~(!___ 

UEC 29 1976 

We have reviewed the Draft En·1lronmental Impact Staleuienl 011 Continued 
Operalluo of the llanford Generdlln!J Plant and have lite fol lowl119 cou,ucnts 
re9ardlny the saluion resource : 

1'1' · 3- 21 - final para9raph. Reference to the chtnook spJ1mi119 shoul,t 
be In teru1s of 111,iibers of redds rather than nuuhe r of t.hlnook 
spawning. 

Pl' · 3- 23, 2nd paragraj.lh . Al I fa 11 chi nook fry have not euic,·!Jed from 
the grilve l by lla r ch . 

Pl' · 4- 1, llcated Effluent lllstrlbul ion. lllis llc11arl111c11t Joc s not cornJo11c 
the continued dlschJrge of healed effluents Into the Columbia ltivo!r 
which could hJve an adverse effect on the salmon resource . 

pp . 4- 14, final paragraph . Once again, we e111pl1aslle that the fry ,lo 
not culi!rgc from lhll g,·avel primarily lo February anJ 11Hch. 

pp·. 4- 15, final paragr·•ph. Thi! st.1le111e11l re9arJl119 chtnouk los ses ill 
lhe lll'G lnl.i~e Is 111lsleadl119. In 19/6 a lot.ii of 12,000 ddno11k 
fry were lmpin!led ,luring ll,e lest period. The tests rr!9arJiny 
survival were conducted In a completely protected envtro,uuenl. 
Whereas 1,lld fish that have l>ecn Impinged wt 11 be much cas ier prey 
for 1iredalors, they wl II be descaleJ and u10re subject to tllsl!a~c 
and, lo addition, t11ey 111ay have received physlt:al t1a,11a9e so severe 
Lhat they will cease feeding and migration . 

The stat ement does not address fish passage Lhrou!lh the screens . 
During the first two years of st111ly al the sueens large nu11J1ers of 
chluook fry pas sed U,c screens . D111'1119 the last 11,0 ycMS of study, 
lovest19a l1 011s to 1lelcnui11e Lloe fflJ!Jni ludl! uf paS SJlJC lhn,11'.lh thl! 

·-.::'J- . 
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I. 

2 . 

Response to Cooments 
Department of fisheries 
Page 1 

The appropriate changes h4Ve been made In the final EIS . 

The appropriate changes have been n1ade In the final EIS . 

l. Section 4. l . l discusses the Impact of the IIGP's discharge on aquat
ic biota. lhe discussion lo Section 4. 3.3 does ool Indicate that 
there Is an adverse effect on the saln10n resource. 

4 . Emergent fa 11 chi nook fry have been observed In the llanford Reach 
as early as Deceuol>er and fry have been ol>served stl II In the gravel 
45 late as April. However, emergence occurs primarily lo February 
anJ March. 

5. See resvonse ntAuber 14 to cournents by the Department of Game . 

6. Passa!Je studies were conducted oo April 26, 1976. The results of 
those studies are suurnartzed In reference 4-6 and conclude, "The 
s111all llllnhers of fish observed behind the IIGP travel Ing screens 
on 26 April 1976 compared to l11,pln9e111ent rates on the days 1nrne
di4lely preceedlng .. . Indicate that sc reen passage was low compared 
lo lnopinl)emenl". 
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Hr. Chi lwooJ -2- Uc.:. ll, 1!176 

screens wero nol un,lcrta~cn. fry 1wcre found lichind lhc ~crcens bul 
the u1~9111ludc of lhls loss was reported as unrnrl•in . 

Hit: 1!176 NIOrlallly figures Wolfl! nol exlrJpolillcd lo cHlmJlc lhc 
total loss. Ouri11!J 197!i, the uior·Ullly for lhc 11erl<ul tl.irch Ill 10 
April lll wu 8- 91 of° the total Ali!)r~I 1011 of ll l ,,000 chlnook i111d c1.
lrapol.ited to l!i - 18:t. IIIOrlallly of lite u1l!)r<llln11 lo tlJy !I . fvcn 
though the phnl shul down eul li!r than usual durin!I 1!176, the 
u111rlollty should lie exlr.ipohted lo lhi! date lhJl lite plant usually 
shul:i Jown lo obuln real ls tic a1orla lily fl!Ju,es. 

Yhe11 these f.clors are consiJe,·cd your estuu•leJ yearly o1yc1·a9~ 
uiort11llly fl!Jurc of 1,000 chlnook juveniles Is fiJlculou~h· lui1. 
This lk11arluoenl c,111not coodonc lhi! cn11l l1111cd 011e,·d Ion of 1111 .• ~., 
sc rl!cns lh4l h•ve licen sl,01111 durln!} four· ye.rs uf studies lo havl! 
.a sl!)nlilcanl 11Jvcrse lu111act on the >Jlu,111 rcso1J1·ce. 

lhese ~aull! c0t1111c11h ap11ly lu Pl'• 11 - 14, Al _leruoliv.:! _lnlJke Stn,c 111rcs, 
firH sentence, jl(l . tl - 1!>, Envlro1111ie111.1I_ l•~•.ict Rl!lat.iJ to IIGI', second 
seolence, 1111. tl- 10, f11vlro11uie11tal_ iM.!1'¥lS llclateJ to 111,r, Isl para -
9;-.. pll f I rs l sc1Hc11cl!, pp. !I-I, f I rs t adverse 1nl{lact 11 Sled . 

111, . 4- lli to 4- 30. lie cannot a!)ri!e wllh the ui.,jorlly of your stat e1111:11ts 
rc!).:irdln') lhe effects on saluion. Much of 11,e cviJc11ce on effoc l o,· 
l•d of 1:ltect on the ulu,011 resuu.-c1: Is Inferred from lluiltcJ field 
Hudles, lahorillory experimc11ls or lhc I lleral11l"i!. ll4l4 exists lh•l 
sho,.,. lhal heated etfluenl:i h.ive au a,lvc rse i,ffo,: l 011 saluk1n . 

I'll • i - l, 1st 1•4r.i9r .. 1'h - The Hatellll!nt Is 111,,dc lhal iusta I I.it Ion of 
coul 111!1 lnwe1 s h 11ot co11slJercd rea~onahle hcca1JSI! of lhc 1011 lmpacb 
associated wilh lht: 011cc lhr01J•Jh coolln\.l systc1k . We reltcral.: thal 
the cn11tl1111ed 01•c1·at l o,1 of lhe plant 1•oses a pulcut i•I risk to the 
S4luion resource aoJ t hose ri , ~~ CJ1111ot hl! adc1111alely defined wil11i:Jl 
lul"ll1.:r st1JJics . 

I'll • !1 - l, final par•!Jr.iph . It Is Sl.t~d, " flu: adverse: c11viro11111c11l41 1111 -
pads .. ssoclated wi lh the cont l11uc J opcr.il 11111 .if 111;1' ore ju:lijctl to 
hc ' nnl si911iflca11t• . What crilil.-14 w:fe 1Jsed to u1Jlc these J11d9e-
111,w1 s l llr. don't 1111dcrstond hu,i the~e j1Jd!JC11.c11t; Citu he 111atli! •ii lhuul 
suffic i ent J.il.i re!JarJl119 t11c dteds un lhe ~almon resource . 

llu •P1•n:ci.He lhc opporlu111ly tu revlc11 _lt.i_s dr111l LISs 
j • 

Slnt·"?• / 

/i ( . I. 
lK111diJ \I . H,10, 

~.: lllrcclor 
cc: ll•vc Gufla!t· - IUlli, lllyu~>l.i 

11.ivu lho11~•~1111, 1111(. Olyu,pla 
l'n·d ClcJvc 1·, llttl'S, l'nrtl~nd 

.. ~ 

II 
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7. 

llesiionse to Comneuts 
Ocparlment of fisheries 
Pa!)e 2 

Jhe dl~cus,h,n 111 Section 4. 3.1 of the final EIS has been expanded 
to l11cl11Jc aJJitlonal Jetall 011 the estimated 11rn11Lers of fry 
lu111a c I cJ. 

0. The Su11ply System bel I eves that a rather lar!)e and comprehensive 
huily of kno1·1lud9e exists that defines In lluth 9e11eral and specific 
ler111s lhe l111pacts as~ochted wllh the IIGP heat dhslpatton system . 
lhe rufcrences listed In Seel Ion 4.3 cover a wide ra119e of data 
dnJ discussions or. salmon Ids ~,hlch are relevant to the 11roposal. 
llh i I e data does ex Isl to sho11 lhil healed effluents may have an 
a,lv1.:rsc c Hee t 011 sa l11100, ana Jys Is of this Ja ta AS ap11l li!d lo the 
IIGI' dlschaq1e (see Section 4.3.3) shows that 110 i.tgnlflcant adverse 
impJcl 011 saluionltl pop1Jhtlo11 Is reasonably anticipated Jue lo the 
IIGI•' ~ dlst:1,.1r9e. 

9 . Th" alturnallve of i11stallln9 cooling towers Is dis cussed In Sec
l1011 tl . 3. 1. See Jlso response number 8 aliove. 

JO. ~cc response 111u111ler 7 to coi1111i!nls hy lhe Department of Ecolo9y for 
J di scussion of what constitutes a sl911tflcanl impact. 



OJ 
I ....... 
'-' 

.._. UII Id W ~, lk AIII ~ 

It I:: C L: I V I.: U 
14 -6- 3 

. .. ' · 

DEPARTMENT Of ENERGY 

528 COTTAGE STREET N .E. e SALEM, OREGON • 97310 • f'hono 370 -5504 

December 20, I 976 

Hr . R. A. Chitwood 
tldni191w, ll ccnslny and fnvlro1u1:e11lill 

PrograM1s 
lldshlnyton f'uLllc Power Sul'ply Systi:m 
P. 0. Do• 960 
lllchl4nd, Hashlnyton 99352 

Ocar Hr. Ch I bioo<l : 

The Stat.! of 01·e9on enforces stricter 1·e9uhtlo11s on the Col11111Lla than 
are currently lm(losed on the llanfon.1 Generd lny P.-ojeCL (IU,r). The 
Stilted pol Icy of the Oregon Oepartments of Encryy, F lsh a11J WI IJI I fe, 
and fn~lronuiental Qudllly Is to re,1ulre off stream cool lny for energy 
fac II It les. 

Uuder the exi s t Ing peru1lt, thermal effluents arc of major coucern. The •I 
amount of l,eat discharged to the ColuuiLla by the IIGI• is 100 times that 
of the Trojan Nuclear Plant In Oregon . The allowe<l temperatuni diffcrenc 
at IIGP Is ove.- two tlKieS the uiaxhum allowable for Trojan . l11e mlxh19 
zone for the IIGP extends 3,000 feel do1-mst1·ea111, ten thucs lonuer tl1an 
the • I lowed 1ulx 1119 zone for lrojan. furthenuu.-e, the IIGI' mix Ing zone 
Includes tl,e surface of the river, i,hereas T.-ojJn's ends a foot helm; 
the surface. 

A second area of varll cuhr concern Is the discharge uf chludne to lhe 
Col111ubla. Chlorine In very suiall ,1uantllles has bee11 sho1-1n to he 
dctrlu1enlal to fish . lhe exlstlny lll'll[S peruilt for the IIGI' al lows 
concentrations as hl9h as .5 ppn1 chlorine In very lar9e floi; s of i;ai.er 
to the Colundila . Tl,ls Is cou~iared with Troj,111's llu,lt, 11hlch Is set al 
no delec table chlorine In flows that a.-e less than one - tenth as lar9e . 

Our concern Is that fish pi1Sslng throu9h the therA1al a1HI t,loc lde j1l11111e 
are tieal-ened . Possible conse'lueuccs could be increase,I predatiun and 
disease . Considerable numbers of fbh spa~m In the an!d . It is nol 
possible to det c ru,lnc 11hether the nuudicrs would be lai-yc,· II the jilant 
we,-e not prnsent. 
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Response to Coornenls 
State of Oregon 
Page I 

A number of essential geographical , hydrological, and biological 
dlflerences exist between the IIGP and Trojan sites. Current 
effluent 9,ildel Ines for thennal jlower plants, such as IIGP, that 
were Ojlcratlog prior to January I, 1970 do not require the use 
or ofrstrea111 cool Ing. The analysis given in Section 4. 3 of 
this EIS shows that the thennal ph,ne has no significant Impact 
"" lite a1111atic blot.a of the llanford Reach of the Collm1bh River. 
lhe IIGI' ,llscharge has no discernablc effect at the llashlngto11-
0regon borde1·. 

As stated In Section 2.4 . 2, the chlorination system l,as never 
been used al IIGP during Ojlerallon of the project. ft should 
lie noted that the conditions In the IIGP lff'O(S pennlt are In 
comp I lance 111th the effluent guide I Ines es tab I lshed for units 
such as IIGI'. I 

11~~ ln•pacts associated with the passage of fish through the 
lll,I pli111e are discussed In Section 4 . ) . 3. This discussion 
sl ,01-,s ,1 lack of slgnlflCdnt Impact to fish passing through 
1111: plume . 
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Response to· Con111ents 
State of Oregon 
Page 2 

4. The Impacts of lhe lll'G dlscharye pl1111e on adull passage and 
Spdw11in9 are discussed In Section 4.3.3. This discussion con
dudes lhat la1pacts on spawning are not significant. The ther
mal plune does not Interact with known spawning areas until 
after ll Is uilxed with the river waler. It Is highly specu
laLlvc to suggest lhat the nuulier of fish spawning would lie 
gredter- since the llliP plume does not laipact any known spawning 
areas. 
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Hr. R. A. Chitwood 
llece111ber 20, 1976 
Page Z 

·., . 

The benefit derived fro11 off-stream cooling depends largely on how 10119 
the plant Is to operate. If, within the near future, the reactor were 
to be closed down, the eco11011lc cost of otf-strcalft cool Ing would not be 
warranted. 011 the other hond, If the NPR and IIGP were tu opera le for 
SIMIie longer period, the cost of Installing off - streaui cooling woulJ 
be justified . lids IA1portant alternative to the prnposed action can not 
adequately be cons idered without ass11ssme11t of the I Ile! I hood of cunt luuetl 
operat luo of the HPlt. If, In the aLsence uf ope rat Ion of IIGP, 5 
Nl'll were aho to stup, then l•~>acts frou1 l>oth need to be conslde1·ed 
In this (IS. 

It Is highly desirable to use NPR for electrical generation If It 110ulJ 
be operating reganlleH of IIGP. Relative to the cost of a new facility 
of e•1ual size, the cost of off -stream cooling for the llaufo.-J 
Generating Project Is u,all. for .a single plant, IIGP could Le 
adversely affecting fish life In the Colualblfl . This Impact could 
largely be el l11lnated through off - stream cool Ing. 

OPh;sJ 

Very truly yours, 

G1 . J . ,iJ ' / 11u,•.-i / ~dc<1,t • 
Dav Id Philbrick 
Environment.ii Special Isl 

cc:. Irv Jones, Fish l lllldllfe 
Steve llllltngham, OEQ 
Department of Ecology, llashlngton State 
Janet Mclennan 
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Response to Conment s 
Sl4le of Oregon 
Page 3 

5. Th ts EIS cons Ide rs opera lion of the IIPG on • cont I nu Ing bas Is 
Into the 1990s. The alternative of offstream cooling 1s dis
cussed In Section 8 . 3.1. Installation of offstream cooling 
would have little beneficial affect on the environment because 
of the lack of sl9nlflcant Impacts associated with the present 
system. The shutdown of IIGP does not ln1ply that IIPR would also 
ceaso operapon. See response number I to co111nenls by the U. S. 
Envlrou11c11lal Protection Agency. 
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Hr . ll. A. Chllwood, Kanager 
Llccns 1119 & Envl ronmenta 1 Programs 
Washington Public Power Supply Systeu1 
P. 0 . Box 968 
Richland, lloshlngton 99352 

D1:ar Hr . Chlh1ood: 

The Environmental Protection Agency hos co11,pleted Its review of 
your recently Issued Draft Envlronpiental IP,pact Statement on the 
"Coollnued Operation of the llaoford Generating Project.• I-le have 
the following co,111ients and suggestions to offer for your consldera
l1011 In the preparation of a final E11vlro1111ic11tal Statenient. 

Gc11erill Con11ic11ts 

There seems to be a re•l question wllh re9a1·d to ~,hether the tlew 
Production Reactor (NPR) would continue 1n oreratlon ~,llhout the 
sale of st1:am for p01-1er generation to the WPPSS llanford Generating 
Project (IIGP) . It appears that the demand for steam and the revenue 
associated with Its sale could be a significant factor In ERDA's 
decision on ~,helher to continue operation of the NPR. 

A corollary factor In EROA's decision on continuing operation of 
U,e «rR woul<l be the terms of Its current Nl'OfS ,llschaf!Je permit. 
The pcnull Is written so that the NPR cannot he In co11.1llance 
i.lth the effluent limits without selling its ~,aste steau1 to llu, 
IIGP . Thu~. the sale of stea10 appears to be ii key causill factor 
In the contluuet.l operat ion of the tlPR and Its associated tucl 

,cycll! (uranium mtnlng/1111111119, enrichuicnt, fuel assc11ibly, burnup, 
spent fuel reprocessln!l and waste disposal) . 

2 
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Response to Coornents 
U.S. Environmental Protection 
Agency 
Pagel 

I. The Supply SyHem requested lnfonnatlon frotn the U.S. Energy 
Research and Development Administration, Richland Operations 
Office relating to EllOA'i policy with regard to t!1e continued 
operation of NPR ant.I Its relationship to IIGP. The Richland 
Operations Office of EROA responded that the only reason for · 
operallon of the !IPR Is the production of plutonium and that 
IH'R will continue to operate to produce plutonium If plutonllfll 
Is n:qu Ired by the f edera I Government. It would be presumptuous 
of llu: Supply Sysle111 to speculate on El!OA's actions for IIPR 
~hould lhi: IIGI' c1:11se operation. 

2. £ROA Is co11tlnul119 to u1011ltor the envlrornuental aspects asso
ct11ted wllh operation of the NPll (see response number 2 lo 
co111,1ents by fllOA). See also response nu111Ler l above . 
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It would therefore be ilpproprlilte for the IIGP envl ronmenta I state 
aient to discuss the euv1ronuientill h-.,acts associated with the 
continued operation of the NPR and Its assochted fuel cycle 
facilities, with partlcuhr otlentlon Lelng paid to on -situ and 
near-site tu-.,acts. The discussion could be a sun,uary based on 
other envl rorminto I s tateuients/reports such as the llan ford Was le 
Hanilgen.int EIS Issued by EROA. The discussion could then refer 
the reader to ·these source docuuients for additional detail. Glvi:n 
the lnlegnted nature of the operation of these facll ltles, we 
believe such • discussion Is necessary In order to provide Loth 
lay and p.-ofcsslonal rc11Jers with ii foll understanJln!J of the 
envlronuiental effects of the proposed action. Oet..11 equivalent 
to that provided on the IIGP uiay be appropriate. 

Oetal led Con11ients 

I. The expanded discussion of the Impacts of continued NPR operations 
should pily particular attention to the following questions ilnd Issues: 
(a) effects of the lnta~e structure ilnd lherm<1l discharges 011 aquatic 
blolil ilnd water quality, (b) whether water quilllty standards viola
tions could or would be Induced by either the NPR or the IIGP dlschar9e 
or the co11bl11ed effects of the two dlschar!)es, (c) radioactive waste 
storilge ilnd dlspouli (d) whether fuel reprocessing would be post 
poned until 1983 If the joint operation of NPR/IIGP were continued 
until then, (el the effects of llPll ope1·i1tlon on the Colu11Ma lliver 
In the obsence of IIGP operation (asrn111lny the pi·oposed action Is mit 
lu'1 le1Pented). 

2. Reference Is 11adc lo the renewal of the IIPPSS NPOES permit as 
iln Identifiable action on page I (anJ several other pages) of thi! 
OflS . The Agency does not consider the exlstln9 Slate-Issued pcrmll 
to be a currently villld NPOES permit because (1) 00£ did not fullo11 
appropriate procedures and al low EPA to express con,11ents before the 
perN1lt's ·Issuance, and (2) the existing permit dots not reciulre 
co11-.,llance with State Water Quality Standards (and thermal 111ixln9 
zones) as lnteqireted using OOE's 111lxln!J zone policy doted Ja1111My 12, 
1974. Unt 11 these proL leNIS are corrected, £PA does 110 l cons ldt!I" I he 
IIGP lo have a valtdly Issued NPOES permit. The application Is for JII 

original permit, not for a renew,,!. 

3 . The OflS creates so11ie confusion about the N1lxln9 zone for lhe ll(jf' . 

At 11a!Je 4-12, the 0£1S Hates that water quality staudanls for 
chemical dlluenb are met at the e,l!Je of the "dll11l111n w11e . '" Vt!t 
the dilution zone is nol described. 

l 
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Response to Ccm11ents 
U.S . fnvlron111ental Protection 
Agency 
Page 2 

l. Ap11roximately ten percent of the discussion relating to Impacts 
Is devoted to Impacts of the Nl'R. Huch of the discussion In 
Sec tion 4.1, 4.2 and 4.3 relating lo nonradlologlcal Impacts of 
IIGP also applies lo the IIPR. However, since the NPft Intake vol
ume and discharge of heat Is considerably smaller than that of 
the IIC.P (when Loth plants are operating) the Impacts of NPR 
should be smaller. Radlologlcal Impacts are discussed tn de
tall In EROA-1530 and the reader has been referred to that docu
ment l11 the final EIS as suggested. Detail equivalent to the 
IIGP treatment appears unwarranted because the NPR Impacts re
lated lo nouradlolo!)lcal affects arc reasonably anticipated to 
be ~,nailer than those of IIGP ant.I the radiological Impacts are 
discussed 111 detail In fRllA-1530. The effects of the Intake 
Hn,c lun, on,I tl11m11al dlschar!)o on ••111atlc biota ,i1J water 
<Juallty are su11111M·lzed In Section 4. 5. 1 and 4.5.2 . Additional 
detd 11 has hecn added lo Sect Ion 4. I to d I scuss the combined 
Impa ct s of IIGP and UPR discharges. Radioactive waste storage 
and tllspoul Is covered In detail In EROA - 1~38. fuel reprocessing 
Is Lrlefly sunwuarlzed In Section 4. 5. 4. The Impacts of lll'R 
operation on the Col1111bla River In the absence of IIGP operation 
Is not the subject of this proposal. It Is reasonable for 
ERllA, pu.-suant to NEPA, to review the environmental factors • 
related to a proposal . for continued operation of IIPll (see re
sponse 11u111Ler 2 to ERllA corunenls). 

4 . The Supply System considers Its present discharge pen11lt to be a 
val Id llf'OES pcnult Issued by the Washlnylon State Oeµt. of 
lcolo!Jy (see also response nrnnber 1 to cornuenl by DO[). See 
response n1111bcr 7 to EPA con,nenls below for a discussion of 
DOE's mixing zone r•ollcy. 

5. The 111ixln!J zone Is defined In the IIGP NPOES penult for turbidity, 
total col lfon11 Ol'!Janlsms, dissolved oxy!Jen and total dissolved 
gas. lhe statement on page 4-12 hu b1:en revised to better de-
f lne this mlxll119 zone. 
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The first full paragraph on page 8- 18, on the ollu:r hand, Indicates 
that Stile water quality standuds 11l9ht require off-strenH1 cooling 
"If a 111txl11!J zone were lu,posed .... " If the 111lxlng zone dis cuss ed 
h not the saAie u the dilution 1011e on page 4- 12, that fact should 
be 11.1Ji: clear. 

In ally case. lhe discuss ton on page 8- 18 appears to Indicate lha t 
no 11ixlng zone will be h,posed on the IIGP. Yet the OOE P1hlng zone 
policy (copy enclosed) would require the ln,posltlon of 1 11lxlng zone 
of 300 feet In length. The EIS should discuss whether ii 11hln9 zone 
will be lu,posed, Its ilntlclpated length, and If It Is anticipated as 
being longer than 300 feet, how the WPPSS expects to establish an 
exeuiptlon from the 00E 11lxl119 zone policy portion of the Slate 
water quality standards. 

4. The coAiblned effects of the tl1ennal discharges to the Coluubla 
River fro111 the IIGP and the NPII should be described . A diagram of 
the two thenial plua1.is (horizontal and vertical) on the same sheet 
would aid the reader In Jeten1l11lng whether any •overlap" problems 
are likely . Thh description should lndlcale whether tl,e combined 
pl1u1ies would be able to con~>ly with OOE's "mlxlrog zone" policy, 
referenced In coa,ueut ll alJove. ·· 

5. Nl'R flows with IIGP operating are given as 270,000 9p111 (page 2-7) 
anJ 315,000 9pm (page 4- 34). The ,llfference beh1ee,1 these two fl9ures 
should be expldl11ed. 

6 . lhe analy~ls of the luopact of IIGP discharges upon Juveulle and 
a<Jult fish Is fairly COPl>lete. llowever, a more quantitative discussion 
of the ln114cl of loci-eased river teMoper4tures u1H111 spawning and lncub il 
tton and tho! Incidence of te11operature dependent disuse is necessary. 
In pc1rtlcolar, (on page 4- 29) lhi: SlHe111ent Indicates that the Impacts 
of the IIGP dlsd1arye on spa1~nlng ind fncub4l Ion wll I be less than the 
fu,,acts of past discharges from Mu1ltlple-nuclear production reactor 
otieratlons . lhls Is lnforuiatlon of ltltle utility . Uhat the reaclcr 
needs to know ls what will be the IPopacl on spawning anJ incubation 
(I0- 12X loss as oiodeledH) and whether such a loss should cuntlnue 
to be cons idered acceptable In l19ht of the Increasing pressures 011 
this fls l1ery resource . Sl111llady, the statement should clescrlbe, 
quantitatively, the Increase In dlseasi: Incidence and 11o0rtallty due 
to the IIGP dlschar!Jc! . 

7. The U S should describe the quaotlly of pollutants discharged 
from low vol1u11e waste sources ~nJ In the 1111ce throuuh ~0011119 wa ter. 
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Response to COOlnents 
U.S . Envlro1¥ne11hl Protecttoo 
Agency 
P1ye 3 

lhe 111lx Ing zone discussed on page 8-18 ref en to temper1tun1 . 
Hits stuement has been revised to clarify this point. 

lhe Department of Ecology 11lxlng zone policy referred lo Is the 
used by 00[ personnel of drift guide! Ines for the est•bl lsh111ent 
of dilution 10nos when developing penolt conditions . It should 
be noted that this policy: 

(I) llas never been developed to the point of becoming regulation . 

(2) Provides thilt the penAlt writer Is to use his discretion ln 
applying the guidelines on a case by cue basis. 

(3) Is based on "Jr.1ft guldeltnes• for developing mixing zones 
that have no olJvlous scientific basis for widespread appli 
cation and have not undergone public cou,nent. 

The Supply System does not bel I eve that a 11lxtng zone Is required 
for IIGP for temperature to protect the aquatic environment (see 
lhe discussion In Section 4. 3.l) . If• 111lxln9 zone were l1nposed 
upon the IIGP discharge such as to preclude the use of once through 
cool tny the Supply System would use such ad1utnlstratlve And judicial 
remedies as are Avalhble Al lh4t lime. 

A tllscuulon of ttoe cornlJlned affecl5 of the two plu11es has been 
adJl!d to Section 4. 1. A vertlcdl profile of the IWG discharge 
has been 4dded as figure 4. 1-8. See response number 7 abov~ for 
d discussion of 00E's mixing zone policy. 

The appropriate chanyi:s have been made In the final EIS. 

·111ank you . 

Thi! dlscusslon ·on sp4wnlng onll Incubation fairly lndlcatl!s that 
the i,upact associated with IIGP operation In the past have not been 
sl9nlflcant. Additional discussion of te111perature effects on 
disease lnc lcJcnls are provided In Section 4.3. The ten to twelve 
percent mortal tty refers to h4tchery experience, not to any nl'.ldellng. 

The ·111axlmum values ltor the quantity of pollutants that n1ay be 
&JlschanJcJ in the low volume 1-1<1ste sources and the once through 
cool Ing 11ater are given In TalJle 2. 4-2. 
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A co11llarlso11 should be madl! between these quant I lies and the limita
tions established by the Steau1 Electric Power Gc11eratl119 Point Source 
Category Effluent Guidelines and Standards, Chapter I, S11bcha11ter N, 
Part 423. 

8. The discussion of the hllacts trOIII NPR fuel production wastes, 
on pages 4-35 to 4- 36 should be expanded lo Include a description 
of the effec ts on local groundwater. 

9. figures 4. 1- 1 th rou!Jh 4.1 -6 ue •ieanln!Jless without a specifica 
tion of the dlscharue flows and ten,1eralures (of the dls char!Je) used. 

10 . f19ure l . 1- 2 should show river 111le points In order lo help the 
reader locate the arec1 under conslderc1tlon, 

11. A Graphic showing the vertical tenl)entures In the discharge plume 
would give the reader .t better picture of the u1hlng whkh lakes place 
tn the rt ver . 

12. Given the uncertainties In current power planning, It woul,1 no t 
be suqnlslng If Wl'PSS decided at soue hter date lo prnpose conllnutng 
operation of the NPII/IIGP co11'1leK beyond 1983. This seems 1 lkely 
because of the rather low ~ey efforts alnied at pro111otlng or requiring 
energy conservation and because of the long lead tl11ies necessary fo r 
the successful planning and construction of large base loaded power 
plants. It would therefore see•• approprlite for this statement to 
discuss the long-term effects of the continued operation of the IIPR/ 
IIGP co11l)lex, In conjunction with other thermal electric po,;c r 1, lants 
planned or under construc tion In this uea, on the CollJllilla klvcr 
sys tew11 s long- ter111 waler qua l Hy . 

q. The dlscusslun of the economic costs of alternative mitigation 
uieasures Is mlsleadln'.l In that It does not convert this tot al captldl 
and 0 & H costs to a bussbar cost per kilowatt . This should be dune 
and these figures should be compared to current costs per kilowatt 
and the costs proje c t.ed for future nuclear and coal - fi re d pm,e r plants 
in the 860 860 Kie she range . 

We hope that these couwnenls and suggestions will help you prl!pare a 
f Ina I envt ronmen ta I hl)ar. t s la tenien t wh I ch prov I des a coo1q11 e le 
discussion of the environmental effects of ·continuing the ope rallnn 
of the NPlt/llGP con,,lex . lie ha•,e atlache1l a copy of EPA's con,neot~ 
on ER0A ' s llanford llasle Management EIS for your use In evaluating 
what por tions of this state111e,1t should be used anct refe re11 le 1t in lht: 
Hanford Gene r a ting Project FEIS . If you have any •1uesllons alioul our 
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Response to Co111ne11ts 
U. S. Environmental Protection 
Agency 
l'age 4 

13 . The envtro11111enlal Impacts associated with the continued operation 
• of lite IIGI' are not considered to have a direct r e lationship to 

the 11fflucnt gutdel Ines given tu Chapter I, Subchapter N, Part 423 
of lhe Code of federa 1 Reyula l Ions . However, for the readers ln 
fo1111allon, the comparison Is given below . 

Max lmum 0a tly 
Quantity from Max I mum 0a fly 
IIP0ES Penn It Measured 

f~U!I.!!!>.! iSee Table 2.4-2) fjuant It~ 

Tota I Suspended 535 lbs/day g _31 lbs/day 
Sol Ids 

Otl aml Gr ease 107 lbs/day 30.7 lbs/day 

Iron 0 . 8 lbs/day 0.335 lbs/day 

Chlorine o. 5 1119/1 0 

pll Between 6. 0 and 9. 0 6. 9-8 . 5 

14 . As stated on page 4- 35 the calculation of doses and dose conmlt
••enls ore primarily due to a!Joospherlc releases not lo ground 
waler re 1 eases. Hence, lmpac ts assocla led with ground wa tcr are 
expected to be m In Ima I. A deta 11 ed descrlpt Ion of IIPR d ts charges 
lo ground as well as ground water Impacts from fuel reprocessing 
Is given In ERDA - 1538. 

15 . flows and temperatures of the discharge have been added to the 
Jlsrnsslon In Sec tion 4 . 1.1. 

16. River nille Indices have been added to figure J.1 -2. 

17. A figure showing lhe vertical and near field temper ature profile 
of the IIGP plu111e downstream from the eud port has been added as 
figure 4. 1- 8 . 

10 . The proposal considers continued operation of the IIGP for an 
Indefinite period of time at least Into the 1990s. The present 
ne9ol lal Ions Letween the Supply System and ER0A contemplate a 
contract oflftve years duration . Sec response number 17 to 
co11111ents by Hr . Robert G. llallon for a discussion of conservation. 

19. A discussion of the Impacts of IIGP In conjunction with other 
thennal electric pcwur plants on the Columbia River has been adJe<1 
In Sec lion 4. I. 

20 . Costs per kllo1,alt have been Included In the alt erna tive Section 
0 . 3. 1. 
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cou11icnts and su99estlons please conhct •ae or Hr. Daniel Steinborn 
of "IY staff, at (206) 442-1595. 

Sincerely , 

M~ " .. ... _;. __ , fl f-, ... ~---41, 

AlexanJra B. 51111th 
Director 
Office of federal Affairs 

cc : J. E. Cowan 
L. Reed 
R. Rul If son 
0. Sta11111es 
C. llllson 
J . Yearsley 

,-, 

931301·13 •· 0574 

Response to Connents 
U. S. fnvlrornnenlal Protection 
Agency 
Page 5 
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II iclilaml, Wa~lii1111 Io n '1'1152 

Oc,u· M,·. Chllwoo,l : 

ll E C I:: I V k:: U 
,t:a c__ 

Ill 1· dill 

I 7 ,;,· ,: .~/ti 

\'le have •·evlcwcll the ,Ir.till cnvlrunmculal Impact tilalcmcut un t:unlinucd 
Opc•·•llon of lhc llanloa·d C.cnca·atlng P1"ojcct wllh 1·c:1p.:i:I lo the U .!i. Anny 
Coa·ps of E11i;lucc1•fi 1 _.,·c.t,:t of rc:tponrJihillly fu1· rluoJ couta ol, nil v ia.;atiou 
ii1ul hv,h·opowc1·. Confirming your l~lcphonc couvcrtoiillou wilh Ma . Jt·au 
M,:Manus ol my s1.- U. the due ,tolle for :auluuittiu.: cuw11u•-.1s w..a:.. cJ.dcud e J 
from IS Occcmhca· l'Hi. lo 21 DcccmLca· l'rt6. 

Wc woul,I like 10 ;ulvl&c you lhal a O.:pi11•lu11,nl of 11,e Anny pc1"01II I~ 1·c<111i.-e,I 
fol' a ll wua·k In navii:ahlu wuh:r11 of tlu: llnilcd Slillcs, and lu.- :di ,lbd1a1·1:c uf 
,lrcili:c,l, 01· lill 111 a le .-li1l l1110 navic;ol,lc wiOlcn; aud lh.:ir ••IJac-,111 wcl1 ,u1d:. . 

'fh.a1tk you fo r lht.1 t.l ppo •·luolly lo couuucnt ou lhi::i :,tatc11u:ul . 

llesponse lo Connenl 
U.S . Ani\Y Corps of [n9lncers 
P~9e l . 

I. lhe 1•roposal doe~ nol anticipate any 1,ork In navlgdble waters. 
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t' . 0 uu-. t.t.U 

uu:1u ANU . '"~:t •UN•f 1 '-U4 t)IIJ~;, 

Hr . William WaJJol 
lfoshini:to11 l'uhlh: l'oucr Supply 

SyslCUI 
lOOh Goori:e Wa s hinglon Way 
llit:hla11<I, UA !l!llSi 

11. ,,11· •11· . lfo ,hl e I; 

1:11111\ 1:0•1•11 :NTS IHI llUAl''f 1:NV lltON•ll: NTAt. Ull'ACT STATHll:NT ON 
CONTI Nll l:11 111'1:llAT ION Ill; TIii: IIANl'Ottll Gt:Nl:ICA'fl Nt. l'IW.11:t:T 

Thu ,lis c ussion s of rhc operation a11J cnvironu,cntal impu c ls 
of N llc ac tor uru very h.-iof in your J1·afl l:IS . lfo rcco111111u11,I 
lhal a s 1,11ci111:nt l,o inclu,lc,1 11hich i,uulJ Jirect the 1·e u.lcrs 
-tu l:llllA 15:\li for a 111111·c ,lctailo1I Jcs c ript ion of thusc 
sul,jc<:ts. Thus, 11 c feel 11wny of the Jisc 11s s iu11s of N, if 
1101 all, cuul<I hu ,lclclcJ . ln ,i.l,lition, it sliuul,I he 1111ule 
,:iuplwt i c,11 ly c lear c,11· ty in 1ho ,lrnfl 1:IS thar N is an l:ltlli\ , 
11111 a l~l'l' SS, reu<:101· ,11111 I hat it opcrarcs in c ,1111pl i.1111.:c 1d1h 
Nl:l'A 1·e,111irc111c111s an,I ull applicul,lc l,1 <:a l, . Slalc, a11,I 
1:,;,fca·a I cuv i roumcul al s t itHllar .. l $. 

lie also s111:i:cH lhul you poi111 011l thal l:ltllA has <:,1111i1111all)' 
1· e cval11i1l<:J 1hc opcra tion 1111<1 c11viro111uc111,il i,upa c r ~ uf 
r. He ,1.:111r since 1:IIIIA ISltl uas pulilbhc,1, illl,I ,1 11 i:11viru11111u11l il l 
,1ss uss1u u nl uill he 1'11hlishc,l in 1!177 11hid1 ,lest:rih c s llw;;e 
cvaluat ion:,. 

1l11r u11111ui:1i1~ 1111 specific parts in the ,lral'I 1:IS ., r e e11cl11sc,I . 

1:uL I l•surc: 
C:omuu.:ul :, uu llanfor,l 

ticucr .al int: Plaul 
llrnfl 1:IS 

V~JY 
/;~_ u 

t.,ru I)' )'11! 1 rs , 
I / / \. _/ .,. . 

I .. I .. ! i 
0 . . ). t:li:t,:1' 1, llirc <: 1/H 
Nm: lcar Fuel Cyclu illld 

l'rodut· 1i1111 llivi s i1111 

I. 

2. 
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Response to Co111ne11ts 
U.S . Energy Research and 

Oevelopu,ent A,•utnlstratton 
Pd!Jil 1 

Ucfcrc11ce has hec11 u,ade EltOA-1538 In Ille final EIS. 

The Supply System will conslJ~r [IHlA's envlroninenlal assessment 
ol' lhe ti lleoclor 11he11 It Is avallahle. 
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lillllA CO~UH:N'l'S ON IIANl'Ollll GENl:ltATI NC; l'I.AN'I' IIIIAl'T I: IS 

!'!'8£..1 · .?_L l'!!!'~ll! !l~!!__J · llJrst sentence shout,! stutc tl,at 
rluloni111n ls proJ111; eiJ for 1111tlon11l Jefeuse 1111J rcscard, 
puq,oses . 

t•a~..!,_i2, rara1tr11e!!_ J · "flypotl,et lea! nuuimu., i11Jivi,lual" 
slioul<I lieiasN fiistcaJ of closest lndiviilual fur ,·onsistency 
with llanfunl Jose culcul.at Ions. 

1',1~_L:S_._ Sc!!_te~1ce 2 • This sentence 1rnuld h,, R1orc ,11.,a11l11gf11l 
rr the fol lowfiig were oddeJ to the end of the sentence: "The 
pnu: tlcatlty of these reductions wus JiscusscJ In <lclail in 
1538, l'a1:e 1 -6." 

!'.!!i:£.2.: 2.__!_'.!!~!.!.U~- ~. Sentence I · Add national ,lcfcnsc '""' 
rcseorci rurposes . 

• 

~!~li£. ...! · 1 · Table 2 . 4 - 1 should stute that tho 11axlo111111 cooling 
water Tfuw Is J!)0,000 GPH, the 11un1111l cooling water flou is 
Z!I0,000 Gl'H, the i111uko H1·ccn velocity Is 0.8 lo l.2S f1/sc.-, 
and the ,lis c hargu waler te•1rerature ls dcpenJeut upon the 
intake 11a1cr te•1puralurc. lhe 83.4° n,al(imulQ is a dis,harlle 
I i111i I.it ion in our Nl'Dl:S pend t. 

!'.!!li!'..l.:..!~ · A comparison of the numbers in. Tables 2.~ - 1 and 
2.4 - 2 reveals differences in Jlsch11rge water temperature~ . 

l'~li.£.. 2.:. !..! · The rcfen,uce to "other Issues'; should he clarified 
for tlic reader. If it has sillniflcance within the frau, c o,ork 
of Sl:l'A, ptirhaps this should he dlscusscJ. 

l'ilJ:C 2 - ;rn 1 l'11rasraph 2 · J.ast sentence shoulil he •·orrencJ co 
say: 0 l)ur1ng screen opcrot1on, trash is washed f1·0111 th e 
s.:1·eens h)' 11ater j<'ts 111 a 1ro11i:h fro,a o,hicl1 the I r.1sh is 
n,u111v••J ,111J Jisposcd of 011 lan,1." 

l'.ii;,: 2 · 211, llisdiar~c S~t_c111 · A Letter ,!cscript ion of the 
S)'Stc11 tiout.r fie: 'ficclrc11l111 ini: ra" o,ilter for N 11 -, a.:1u1· is 
,li s chnr1Jcd ill t1m points: (I} at the a1iJ - poi11t of Ili c river 
tl,ro11i:h u slni:le port at 1he en ,! of a 102" line, 1111.t (2) al 
tlu: :- horcl inc f1·u111 a fl11111c . " Tl,e lust sc1~1c1n·" ,loc s 11'1· 
11, 1111)' ,111,1 a11rthin1: 1,1 Ilic ,h·s.: ript 1011 of normal 11111:ral ions; 
it ,lc sLriluis .an l!mcri:cnt.:)· f,: ~111u·l· arul p1·ol1ahl)' ,·o,illl tu· 
, : li1niu a l c 4.J s int" l ! c 11wr1:c11L: y s rstcms arc not ,li sLus scd •~l :, culu! rc . 

• . I 
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Response to Co11ments 
U.S. Energy Research and 

Development Ad,nfnfstratton 
Page 2 

The apprnprlale changes have been made In the final EIS . 
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l'a.1:e · 2 - 20, l.aH l'11ra1tru~ - This parai:rnph would u,orc correctly 
ilesci~Nl11lsyste11s Ir H were wrlucn as follows: "Other 
nonradio ,u:llv.i liquid effluunu, 111e releuse,I frow Nl'lt via llie 
main 102" line, the shoreline fll1111c, seven,! ulinor ov.irflo" 
lines and the sanitury tile field. lia,lio,u: tive li•111iil 
c:ffluunts arc released via the Tiverhank springs au,I the 
102" l i ne. Nonradioactive caseous cfrlucnts urn ri,lcascd 
froui lhe oil - fired boilers. R11ilio11ctlve gaseous effluent~ 
trow the reactor ventilution systeu1s are relcasc,I via ll,c maiu 
reactor ventilation stack un.t several swul ler vents .ii th•• 

-stcaia 1:cuerator hui 1,11111:, lt11,lio11c1 Ive and nonra,liuact ivc 
effluents fru1u Nl'lt ure dcscril,cJ in ,lctail in l:llllA - 1538 . " 

l'agc 3 - 11 Ground l~atcrs l'a1·a.i:ral!.!! I !:icnlcnco l - llathur 
iliansay- tliciincoiiHnea-tqiiner-Ts bo:,-o,1crf>y?.i61c 11111 It: unJ 
Gable 1-lountuin, It would bi, wore appropdate to say that the 
i:rounJ - watcr flow is iu1peJeJ by these structures . 

t~i;~_:\ ·_!~ - l'ii:urc 1.1-S is not the u,ost rvccnt i:rounJ-wnter table 
contour u,ap . for II more n:cont map (.January l!l"IS) sec 
EIUIA - 1518, Vol. 2, l'ui;c 11.l - 21, fi1:,11·c 1l.l - 15 . 

l'all ~ 3 - 1~ ._ l'ara~e!• _l~nti,nce I - Gro1111,l -i,alcr 111rnlit)' is 
111on11oreil regularly, nut continuously. 

!'~!:!: 1 · 1! . ..f.!!_!·.!!.&!:i!l!.!!~ I 5!:!!_~~£.!: 2 • Two .u,pcs northcasr of 
the 117:P t~o nitrate 1~oes roacfi 4!1 ppr&1, not 80 ppm . !iec 
IINIH. - 1!170 which is the i:rouoJ-walcr s1at11s rvport for CY 1974. 

l'ai;.:: :S - 14 ._ l'ilragraph 1
1 

Scn~cc S - Thv mosl rcc,rntly puldishu.t 
tcmpcr a turcuata was ta lien 111 January 1974. Sec l:llDA - 1 S:ltl, 
Vol. I, i'acu 11.3 - 27, 1:i1:11re 11.3 - 18. The f.Y - 1975 cru1111<l · watcr 
repon (llNl~l.- 2034) i,hich will be issucJ in tl,e near fu1111c 
wil I ha vu u tempera lure map Jc11elopcJ frou, Jal a tilkeu iu 
Uuvc11,l,er · lle.:c111he1· l!l7S. 

!'~i;~ l :.l.!, .. !!irai:ruph __ !.,_ l.ast ::i~'-~!l~~ - 1:ru1111J - i,.i1er rc111pcra · 
111rc va ried from \SU to ---,Zfoc. ()clcr., the 1111.-.ls "an,I Jcplh" 
ill the c11,i' of the scntcn.:c. 

l',1i;e 4 - ll Nl'lt Impact~ - IL sliuulJ he s1u1<:.J thal the i111pac1 s 
oI Nl•ft ar~ a, SCIIS~ca Ill ,klai I in l:ltnA - 15311, Seel iuu 111 . 

!''.•t;~ _1 :_~~ L. !'!!! ~!:!.!' l!!•_ ~,_J.:!!S_! ~ ~~e!_!!:_I: This scnlcncc 110111.1 
m1,rc uc.: 11ra1ely ,l.,scnlH: wliut IS fuowu i1hu111 thi, i111pi11: 1 1f 
il rca .. l: .. Al lhc prt: :-. cul time th e rate of i111pi1q~cm ,:ol Oil th e 
NPlt s~rccu~ ha ~ uul lu:,:11 •11a.1ut ifi,:d; h111 ,h11! tu the to,~cr 
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Response to C~llllents 
u_ S. Energy Research ond 

Develol'fl\ent A~ulnlstratlon 
Pagel 

The apvroprtate changes h1v11 baen n1ade In the Fln1l EIS. 
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qow rale of the NPR intuke, h,pingement on the Nl'lt screens 
ls expe c t ed to he lower than l111plnge11ent on the llf;p screens. 
The awrtill lty of the laaplni:ed fish has not hccn 1111 11 111 !fl ed. " 

!'•11;0 4 - J4 1 l'a !!!&!.!!cl!.l..L Sentence 2 - 8 l . 4° Is a max I 111u111 
t c1Apcraturc7111ftat1on fii<iurNl>fil!'S pennit . Te111p era 111rc 1111cl 
flow rates arc dependent upon owblent river lt:mpcratures and 
p1111pinc operations . These p11ru111eters nre dis c us se,I in 
l:ltllA · I S l 8 , I' age I I I . I · 3 4 . 

1• .. ge 4 - l4t l'arasruph 3 1 2nJ to Last Sent e nce · 0 .25
11

1' s ho ul,I 
Le c hangea·to-0. 271lf . 

l'_!! I:!: _!:.l~ l' ar&J:!!!~h 4 t-...!.!!.. Sentence · "Ge11er11I studies" should 
be cf111 ngcato"llct offid studies" to reflect the extensive 
worl that hos been do ne on ruJlo l oglcul Impacts. 

l'!!JiC 4 -lS P11ru1:ni1)h 2 - The dbcussion of the closest 
lndlvTJiiiiGnoiita- berevlscd to he consistent wlth the concept 
of lhe "hypolhet lcal ,a1ul111uia inJlvl,lual" as used in llanfont 
,l,lsc ca lcul utlous. The Jls c ussl o n should e,~phaslzc that tliis 
"h)•pothctl co l 11utxl111u11 Individual" i s a nonexistent per son 
"hose di e t ary an,I recreation a l habits 111axi1dz c the do se s he 
\·eu:lvcs. These hahl ts am Jcs c rib c d in 1:ll11A-ISJ8, l'i'l:e 111.l · l. 

Pai:e 4 - 15, l'ar;igrac.!1 2-t l.ost Sentence - The natural ha ck i: 1·0 1111d 
whofel,o y populat i on ,1ose- foi791~s 25,000 111anrc111 . The 
I, 250,000 11w11re111 used is the i!!_:_year dos e co111mi tmcnt . 

Poi:.e 4 · 16
1 

Isl Sentence · ltould be 111orc correc t if ii rca.t , 
,.- .. . no conccntraTTons of uranium above ha c kcround h;i vc 
1·,een ohscrveJ .... " 

l'all.o 4 - l ~l'u r aJ:..!ach I - Use 'l1n1otheti c al 1na x i111111~ i11divi ,lu a l " 
fo·r -coris tst ency "1tli Oanfo rd J ose ca l c ulat i11g. 

l'a i:c 4 - 16, l'ara~1•h 2 Last Sentence - This nee .t s lo be 
TCl.'i'1tici'lii1tcr Tabfc7f.i7scorrectcd to :illy th e C.alu1laLeil 
Population llose C.onir.d t111 e11t is for a 50 - yeur pcrioJ ha sc,1 o n 
eff lue nts froia N· Reac to r Juring CY 1!>75 . 

!'..!!~_!:_l6 l',iral:..!~C~ Sf:!11!:!(t:.~ l - The 1wr,ls "ma1e.-ial s 
arlslnc fio111 tf,e spent C..el-n s l,ou f ,I he d e letc,1, l,cca11sc if i,c 
arc no t repro i:ess iui: fuel, these uiu1cri;ils i:annot be S<·nt off 
plantsiLc . 

' ) 

Response to Conments 
U.S. Energy Research and 

Development Administration 
Page 4 

The app ropr iate changes have been made In the ftn1I EIS . 
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l'"ll" 4-16, 1'11n11:ral!.!1 l, l.ast !;en1cnce - Thc worJs "i,capon :. 
iir11aer1sli'ou d - 6e- re11ove'ilsi11ce ifiey11Aply ii single i:rudc of 
plutoniu~ is proJucoJ. This is not nocessurily lhe case . 

Pai;i: • - 17 Tahlc • .S · I - The tlllo woulJ he 111ure 11cc11ra1i: if 
II were cf1:in'j:ca- to - rcaJ "1Naxi1111w potentiill hc111th effi,cls due 
10 l!l7S opcr,Hion of Nl'IL The tochnicp1es used 10 calc11la1e 
1hcsc 111:alth cff,a: ts a11J lhc difficulties in usint: ll1i,sc 
techni1111es is JcscrlbeJ in Scction 111.1.1.6 of l:ltllA · ISlll . 
l'hc prcsenlul ion of such Jut a 11eeJs to he 11ccoo1pa11 ii,,I by 1111 
,ulc<p1ate exp I anal ion i111J •1ual ifical ion of i1s use- au,I a 
s1 .. 1cu1c111 cval11111ini: tho 1111111bers i:lvcn for hcullh !•ffri:is . 
II should he clear thal auy 11uu1ber of health effects <I 
i11,lic111.es 110 adverse i:ffects ure expec1cd. 

""1:" S- 2L.l'u!al:.!.!!j'" 4 · first sentence should read, "linpacts 
ussoctatcJ 10th t 10 Nl'R intuke have nol becn · q111111tlfieJ hut 
ure expectt:il 10 be ,elutively su1all. 11 

Pa~ S - lL.l'ar.!!JiTlle._11 1.,. Scutcucc 2 - All li<1uiJ effluents 
not cont111necl ontl~11anfi:ii'il-Roservatio11, 111,1 it is true 
thcro urc 110 uilvorse heul 1h effects rcsul I ini: f1·0•1 1hosc 
LlllllaineJ . 

arc 
that 
nor 

l'~gu 7 ;_2,._Tublc 7 . 0 - 1 · l1c111 l 1111Jer Nl'II slaoulJ he o,uillc,I 
~•nee 1t 1s nord1s.:usscd I n tlac text aml lo11i: · tt1r111 1Ji1$lC 

1•;111ai:c111c11t is huyonJ 1111: s,·opc of this document. 
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U.S . DEPAlllMENT Of COMM&:cllt:E 
N11Uon.£I Oc11aulc t1uJ A&.nuu•~lu:rJc AJml11J:.t1·.triun 
NA hCJNAI MAI Ill Jl t 1:a 1n llt Ii 5l UVII ;( 

E11vlro11111enlul l •rechn l cu l fler v lceu Olvlulon(ffl\15) 
r .o. Box 11])2, f'orl hnd, Oregon 9"/:'08 

Oece• ber 29, 1976 

Hr . ft . A. Chitwood, Munager 
l.lcen• lng and Envlron• ental Progra•• 
llaohlnslon PuLllc Power 8uppl y Syst1:11 
P.O. Box 968 
Rlchhnd, ll11ahlngtun 99352 

Dear Hr. Chitwood: 

'ii, : i!Jlo 

1'1umk you tor ue11dl11g uu a copy of your Oraft EnvJromaenlal l wpac l 
8tu t e• ent on Continued Opurallon o f the llanrord Oeueratlng l'rojccl. 
n1le atulcment was wrlll en uoder the aulhor Jty of Slule EnvSronmenLul 
Po lley Act (SEPA). 1'ho N"tl onal Marine t'l&herlea Service hua 
r11v lowed thle utateiaent and 1,a11 ueveral c011111enta. 

Oenerlll COOllOlenta 

llnUonal Murlne t'hherho Borvlce (NMFB) h taal liar with the operat ion 
o t the Hanford Gencra U ng Project throul!h 01eutlnga wl lh the \110 uh ln 11 t o11 
Public Power Supply Byole• (IIPPSB ) and with Uu, E11vlro11me11lal n.,ae11rch 
and Dovelop1Uenl Adailnhtrallon (ERDA). 

lie are oppooad to onco-lhrough cooling ayste• o In lhe ColnmLla n1v.,, 
end prefer otfBtrelllQ coollng Leca11oe o! lla reduced l111pac to t o lhe 
uquallc envl rona,ent. I/hi le there 111&y be no regulalory re qui no,e11l 
for lhe lnatallallon at otratre11Ja cooling !or an exl •ling fttcl 11 ty, 
we would recOG11Dend tlu,t lt be aerlouoly conaldereil. 

Bpecl flc Co111111e11la 

CIIAl"ft:Jl l 
SIII-IHAnY 
1.2 SIA-tMAnY - ENVInONHi:N'l'Al, 11-IPAC'l'S OF 1'11~ PROPOSAi, 

Page 1- 1 1 par11graph 3. There appears to b11 an error In thl u (IOro11rul'l1 . 
lie aaawe the DEIB refera to try In lhh paragraph and not ao1olta , 
On page 11-15, WI'PflS refera lo the 1,000 ·rail chlnook fl'y Jost 1,e, y~ar 
on the ocreeno, whereao thh paro11raph Jndlc•ted 1,000 full <! hlnook 
amoltaa are luot . 

2 
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Response to Conments 
Nationa l Harlne fisheries Service 
Paye l 

The olternatlves of off-stream cooling Is discussed In Section 8.3 . l . 

The avproprlate change hu been made In the final EIS. 
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CIIAl"l' l::fl 2 
llu;cUil"l'lOII o•' 'I'll!:: PIIOl'Ol:iAI, 

Pu11c 2-12, 'l'AUIE 2.~ - 2 . lie, Lulluv.: llu•t It h lwportu11l lo know the 
percent ot aaturatlon or totul dhuolvc,d II"" l1w11edlutely llelo11 th.: 
dlu~hurl!a 1u1d 11o t at & pulnt 3,000 reel Lelow th11 dlacl,1u·g.:. lie 
r.:c0111111end that theao concentratlonu Le llate,1 alnce they c<>uld be 
crucial to (lab lite. 

CIIAP'l'l::ll 3 
Ot:l:iCRll"rlOII OF 'I'll£ EXlS'l'lllO £HVlltOHH£N'I' 
J. I PUYSICAI. l::IIVlOONl~EIIT 
3 . 1.5 Aquatic Ecology 

l'u11e J - 22._!!11ure lH- Yolk uac fry 1.rc preuonl ln the gravel 1&l 
le1&at through April 10. lie rcco111U1end that tho (111111·11 aho11 aac fry 
ln the 11ravel Uwou11h Aprll. 

!'up.c, J-23, p1&ngraph 1. Midway Bar la a ••Jor (ull cl,lnook apawnlng 
are" which h located upproxl11atilly 3 11llea below Pdcat lillplda Ou111 
w,d l~ 11llea 1&1lovo the IIOP lntua. Thero 1&re aaveral other full 
chl11ook apawuln11 llreu llllovc and below the IIOP lnlake. 

Pull" 3-g_l. paragraph 2. lie reco~end clurn11ln11 tho ecntencc, \Illich 
elatce " •• . In February iinJ l~rcll." to " ••• f'1:Lrua1·y, •larch,

0

un'1 Ap.-11." 

t:IIAP'l'l::11 ~ 
UIVIRONl•l!:H'l'AL lt-ll'AC'l'll OF 'l' ll1:: f'ROPO.'lAI, 
l1. I l'IIYSICAI. HO' AC'l'fl 
~ . l.l \later 
lltttte.t W~enl Ill otrl Lull nn 

l'u1:1e 4- 1, P"'"f1r11pl1 ]. Poor dlftudon, such"" ln&llcuted In Ll,h 
1>arugroph, coa,pounda tlte p1·obleoa tor rtoh. 'l'lu• coolunl flow dlochur11" 
to the rlv.:r ahoul.t Ile e ,1u•l fro .. euclt port, uot 60 percent fr c.14 on.: 
port and 10 pe rcent rru111 11not1,e1· port. l4odlrt c ulone urc ri.: e Jcii l<> 
the ,ulatl1111 •dtrtuaer, 01· perlu,pa, "new typt: o f dluchu1·11.: illfl'uue,· h 

.-., 1ulrc'1 . 

~e 4- 8 , puru,s r uph_i. FlKU•·e 4.1 -8 •hould lndlcute how Cur J ownutreUJll 
the effluent bec01AeO Cully 111hed with a-Iver wuter. Uc: urc: prt.,udly 
concerned with 1&Jve1·&e c:ff.,ct~ to thh ltrc within lite 11hlng ~011c 011'1 
not e1.~ cuncenh:::d ufte,· ll,e t:fflueuL tu,a been tully wiit.:J Mith river 
wult:r . 

1, . 3 I•ll'A1:r OU AQIIA~·,.: 11mo1111c 1,;s 
4. } . J ~Of!CDIClll 

!'!!11..: l, - t l1.__ .c!!.!~:!!..J!.h__}. 't'hc, ucutcut;o "hlch ululcu 
0 

••• roalt. lcuglh 

2 
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5 
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0 
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Response lo Carments 
N,tiQnal H•rlne fisheries Service 
P,ge 2 

Dissolved gas meuurtJnents Above ,nd below the discharge were 
made In 1973 . The results of thesi: me,sureinenls are given In 
lhe toble bulow. 

~!I!!!. Nllro!Jen 

Ambient, Abova 
IIGP O ls charge 

Plume Ccnti:r -
Approx hna le ly 200 ft 
llouns lream of 
Discharge 

Dato 

3-29-73 
4-6-73 
3-16-73 
5-3-73 
5-8-73 

3-29-73 
4-6-73 
4-16-73 
5-3-73 
5-8-73 

Teme. 0 c !!!!ILl 
5.0 14.67 
6.0 13.46 
7.9 13.25 

10.l 12.59 
10.4 13.65 

5.0 14.54 
6 .4 13.55 
8.5 12.70 

10.5 12.52 
11.2 13.00 

S sat. !!!!Ill Ll!.h 
115. 1 23.43 111.1 
108. 3 23.48 113. 9 
111.4 22.28 112.7 
111. 9 21. ll lll.6 
122.0 20. 50 109.7 

113. 7 23.00 108 .8 
109.7 23.23 113.5 
108.7 22. 10 113 .6 
112.3 21.22 113.9 
118.3 19 . 97 108 .6 

11111 le some sac fry aiay be present In the 9nvel In April, the fry 
emerge from llio gravel prlmarl ly In Februiry and Huch. 

The app,·oprtate change hu been P1ade In the final EIS . 

See .-esponse number 4 to coaments above. 

The alternative ~10dlftcatlons of the dlschuge diffuser are dis
cussed In Section 8. 3.1. 

8 . The effluent becomes fully mixed with the river between 3 and 4 
miles do~mstreana of the discharge ,s shown In Figure 4.1-7(b). lie 
appreciate your value judgement lhil once the effluent has 11lxed 
fully with the river It Is of lesser concern. 

9. Sec response nu111ber 4 to co11111ents above. 

.. :; 



.) 

.) 

L ' : 

•H· •wur••1 Ju.-•nd t'a:La·uury MUJ Hurch." al1oul1l '1e chu11gcJ Lo n:utl 
" • . . f'ulirun1·y, l111rch, und A11rtl." 

I , ... 

l'ase ~- IB puru15ro1•h 2. 11il a ao<lul, which •e11aure11 lhe 11lluao uppnu l -
1111lely 6oto 100 feet fro• lhe point oC dl1cl11,r11e ,rnd )0 lucheil li<:1011 
lho surface or the w11tcr, does not ncceaurl ly nohle 11ul I lo foll 
chluook Cry dlatrl\,,1tlo11 aluco they QOU)d occur l>alov )0 Inches, 1/o 

1·eco1..end conaldedug tho errecta on c .. n chlnook Cry at 1111 deplhu unJ 
dlat .. nce11 fro• the port and •l a variety or flow condllloua, 

\lu lu:llevo l1111t •' lgure 11 . ) - J nceda to l,u dlocuoacd conulderulJly more 
In lhe llt:IO. 'fho 11elhuJ uoe<I to entl1&ule lhc c1uaultillve e1 1•ouure 
u .. e In aecowla for Chh uhould 1,e dlocuuoe,I iaore exlenulvely ulnce 
lhlu h a very cruclt,l 1•o rllon or llu, an•lyu l a, llovevcr, Ill-IFS ul11,lle;1 
Lhat ouce lem••erMtureu e•cecd 29 det!reeat ceut•gnule t, ... ueJlule t c luuy 
uwt cetitrntlon of reoptn,loa·y •ovc:..acnla earn occua· , a.nd St to doul,Lful 
lhul juvcnSlc chluoo k could t:&JcaJu, froll lhc duoMer areu (fluy,lcr uud 
Plul~, Augual 1910).!/ t-lo rtalSt.Sea lo Juvenile t.:hluoo k cu11 oct.:ur 
within u pc.-lcul of four uecond1 al 90°t· .Y 

t_~_, pura15ruph ). lie believe thut ll,c yolk aac fry on, •llul.-1 -
buled 11u1·c equally throughout lhe waler collUIIO lluin lu ludlculc,I 111 
Fl1111re ~ . 3- 5, P1111e 11 - J~ or the Dt:TB alulea "ll1111y fry 11rc ,lloplucc,I 
downrlv"r atl"r eM1eq:ence due lo lhe .trouf dll-ecllonal flow or lhe 
cu1..-e11l . " 1'hh would hn<I lo Indicate lhul tho newly e,ucr11e,1 fry u1·c 
110,-., equally dhlrllJuleJ lhro1111hout Liu, wuler co(lw,11 lhun h lndlcol<!,I 

uhow 

In Figure 11.3-5 . Ila 1,.,11.,ve lhal 111111y ol" lheoe fry 11,ml,I he awepl 
dow118lrewa through tho pl lUIO, and that 1110rlal I l lc11 wo111'1 Le cucouul.crc,1 
al that u .. e. llntll IL cun be de11011ulroteJ lhal full chlnouk fry 111·c not 
e1111ally dhtrlbuled lhroushout lhe waler col111•11, we cuunc. l uccel'l 11 .. , 
utulcu,enl found In paraea·nph 2 on 1,aee ~-27 which Gleles "Ho cff,h:t. 
1111,,h "" de&lh er lt>sa oC eriulllhrluia would Le reas.:inul,ly u11lld1,uto,,I." 

11. 5 Nf'll lMJ'A(,"ffi 
~. 5 . 1 Jnlnkc 
!'1115c 1, - 'ill:,",;;-rauruph 2 , IIHFfl au<! lilola flaf11,i·y u11c11clcu 01·.: 1>1·c::1c11lly 
ntgt>llallnl! vtlh l:RDA to correct 11111 fluh proh)c1AS "hlch u,uy I,., cuco1111l.cr",I 
wllh lhe NPII lnluke 1111d disc harge ayolc1.a, 

!l 

?.! 

!lny,lca· , lleorie II, auJ 'l'cJ II. Dial.,., Gurvlvul •r1 .. .,u of ,luvcullc 
Uulmo nt.lu Expo sed lo lluter Te .. peratur.,11 Cuuul1111 1'hen•ul :.lhoc k:i, 
•rcchnknl Advloo ry Cou ... lltoc, Col1uol,l11 lllvc1· 'l'hcrmul •;fl'cct !iluoly, 
i\uiuet l~l/O. 
Snyd.,r, Oeorgo II. 1111,t 'fheodore II, lllalsa , Effects <,f 1!~ .':.!!!! ~: t 
'!'c-.peral1n·e on Co l•l - \lalcr ore,anlOAIS~· J • \lulca· rollull11u Cu11Lrcd 
F.:Jerut Ion, 19"11. 
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Response to Comuents 
National Marine Fisheries Service 
Page 3 

fhe exrosure of fry to conditions different frOIII those used In the 
analysts Is dcscr-11,i:d subsequent to page 4-18. This discussion 
lucludcs fry 111ovln9 In ileepor wHer. The conclusion of that anal
ysis Is that the exposure time Is sufficiently short so as to pre
clude deHh or loss o( equll lbrhun. 

ftyure 4 . l - 1 was developed from f i eld 11easurernents and mathematical 
moilels of the IIGI' plune. Whlle actual conditions 11ay deviate sl l9htly 
from the curve presented In the figure, rapid dilution has heen docu 
mented by field measurements at numerous river flows . 

Juvenile ch\nook can easily "escape from the danoer area" since they 
wou 1 d l,e swept downstream by the r Iver curren l. The ana lys Is In 
Seel lgn 4. 3. l tndtcatcd that no Juvenile chi nook wl ll be exposed 
to 90 f for a period of four seconds . 

Reference 4-10 lnt.llcates the fry prefer the shorelines and the sur
face and are not el)ual ly distributed throughout the wuer column. If 
the fry were equ11 l ly distributed throughout, fewer than 4X would ex
pertcuce te111p1m1tures greater than 72 F . 



c11u·na1 ·1 
AllVl·:l~JI:: fllVIUlJIH•t:ll'l'AI. hll"AL'l'tl IIIIICII M,\Y U~; IH'l' WA"l't: ll 
!'.!!.il!: ... J.~l- nLh •101·l"11llca c11c11uul.:rud lu lhu lhcn•"I •1•luu: u1·cu uh.,ul,1 14 
W cooslJu1·c J AU aulvca·ao ..:uv1r,mau,:ulul JN1pu .::: l which 11u1y L.t.: u1Jli1!_utcJ . 

CIIAl"l't:11 0 
Al.'l't:IIIIA'l'I Vi,::i '1'0 'l'llt: 1' 1101'0.'lAI. 
II .) l'I.AU'I' ··ACll.l'l'Y Atlll 1)1:ut:wu: fl.lflH'ICA'l'fOII~ 
0 . 1.l Hodlfl cdtlo11u to IIGP Plunt •'uclllllua 
~!'""~fnloke SlrucL11n,11 

~~ 0 - }11 1 1Juru,,r~c!!._l. We lu:llc:svt: lhut t.tu: cou::1La·uct lon of uu 0C'f!ih11a·c 
lntuko Jocu huvo 1aurlt t..11l uhoul,I uo l I.,~ l11al1'1 l e d ut lhu Illa' l11lukc 
uuLII lL lluu l.iucn lcul..:J. \'11l•t>S Ho.~ 11lunl \Ill\ 1•n.1vblu Ll1t: tiulu 11t:cdc ,I 
Lu 11n;vu 'Wltt:Lh~,· Lhlu uyula:w ahoulJ Liu .ullll~cJ u.- uu L. ll ,uuy Le 
u,lvuuLt.uc:Jua Lu lucrcuuo Lhe e:alullng :1cre e o u1·I!• Ley uJJluu two 11uwp 
l ,uy!i oJnce lid'-- wlll n:Lluce lhi: lnlukc: v~locllh:u t:XJH!r l1.:11C..:•l ul tlu: 
u~rc,.:uu. UHi-~ a·..: c&.uauu:oJ:s u Miu.il111u-. uppa·uuch vcluctly of .5 foul lh.: I' 
a.;cc o uJ uuJ }/0- 111 c h uc,·ceu au~dh ln Ol"Cllil, lo 1u·0Lccl fl ul1 J l fc. U l Lh 
LIii! u..:a·l! ... ua • u l'iuh lJy11uti8 uyalclll olioulJ lie 1wov!Jc:J lo rc ,luc11,; tu,pluucuw.:nl 
uuJ cul 1·u I UUk.!Ul. 

Allt:rnullvc Ulucl1uq•t: :ltnac luft!;J 

!'!!Jlc 0 - 1~., . f!!f .. !!J.:f_ophu l tua,l la. lie: l>cl lc.;vc: Lhul u ucu JI lich.-u·,~c Jl a'fu.tc a· 
sl1uu),t be! lnulullud ul l11e IICil' t•luol . 'l'hlu tHffu:. ca· :shuulJ l,e: dc :.d1t1H:d 
Lu ulvc ,uu x lu,u"' Jlffuuluo of lhc w&1tcru . lHuluctcul r..:u:UJU!:i ua·u t!ivcu 111 
tJcv..:n-1 }lr&: vh,uu cu&11uK:OLu . 

!'.!.!e.£.J!.::.11· Off~tn, uoa coo lln11 11oulJ 1•rc.v!Ju llu: l>.:ul pr-..1le cUcu f,,,. fl . I, 
11 fu . U..: ri:coul11k:ud Lhul ltd s lie cou~ 1 Jc. a·cJ. 

l:IIAl"l't:ll ~ 
llUAVOIIJAUl.t: AIJVt:Uf;I,; IIU'A(!l':J 

r~~la_C!f~W'lL.!· Mua·LollLy or uo uuknouu 11,uulJcr of ~111V ltu , ·coull1Ut!. 
f,·0 111 lu~ 1·~une l II Col 1uuLlu Ill vca· \lul~•· lcaupt!l"nlun.:~ !i hUhl J l,c i11c I utlc,I uu 

hU uJ,•cn . .: h1Jhu.: l . 

~,:; Uu ;j liiue,lo11 JJc1,u.1· l"'cul uf fl:,;,lu.:rl.:.J 
Uu:.hiu,;luu l"-:purlw,cnl o f liun.c 
)• i.;1, uu,) Ul }JI i l"c tlc1 · ,dcc • Cll)'N&ldLI 
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Uespo11se to Con111ents 
llat1011al Hdrt11e fisheries Service 
Page 4 

14 . lht! dlljly,ls vrcsl!nted tu Scctlon 4.l.l does not Indicate that 
fish 111orlallly wtll occur tn lhe thenndl phune . 

15 . The jlrcscnt Intake system at IIGP was Jcst9ned lo a1eet lhe re- . 
quir1:111c11ts Sjleclfled by ftsherl1:s agencies at lhat time. Recent 
1110Jlficatto11s have been made to reduce the 1u1pact of the Intake 
011 dm·111strea111 migrant fry. Studies referenced tn Section 4 . l. l 
have sho1-n1 lhat the present tntakt conft9uratlon does not sl9-
11ifka11Lly effect ul111011tJ populations. 

16. The <Jls cussion pruscnled In Sl!ctlon 4.l . l shows lhat lhe present 
llisch.11·9c system docs nol Sl!Jntftcanlly t111pact salo1ontil populations. 

• 
17 . The: t11crc111c11tdl lutreasc of Columllla lllver temperatures Is I lsted 

111 Chapter 9 as an advers1: impact. 
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HIEIUtA Cl.ti II 

AECEIVt:D 

DEC 1 '/ 1!.liti 

I OIR(CJOR'S OtrlCE 

WASIIINllTON ENEllCiY COOllDINATOll 

Hr. J,J. Stain 
W11:ihington Public rower Supply ::iy:item 
I'. o. Box '-)(,0 
lllchland, Wu:shlngton 9'J)52 

l)Our tlJ•. Stein; 

'· 

1100 W@:tL )1•<1 :it. 
Aba1·daa11, Wu:ih. •J0~ 2u 
l)oca111bar 11~, 19"/6 

'l'ha Sian·a Olub would lJka to offer the following couunout:1 011 the 
llraft li}ivl1•on111&ntul Taopact StaLa111ent on Continual osorutlou ol' 
tfie11unford Generating Project. Oncoaga{n we oru i:Jappol11ted .. 
wTTh tho Sy:item. After reviawJng a WPPS3 EI!:1, wo lllwuys hopo tho 
110.xt one, no anut te1• what the propo:ial, uJ 11 be be Ltei·; we l.l lco to 
boliovo U1ut our co~nonts aron•t totally ignored. Aftor 1·oading 
Uals dKl!:1, we can :itill hope Uaat someduy WPPSS will moko un 
atteanpt to develop und analyito viable altea•natlve s foa· ita p1•0 -
poaal:1, analyze Lh@m to tho :ioma extant that the propo:iad action 
1:i 11tudied. 

At present, the SEPA process 1:i the main, and virtually only, 
routo for public Input Into the Sy:item 1a decI:iion making proco:is. 
It I:i vitally lmpo1•tent that thia proce:is bo 11ode to worlc. In 
lhl:i ca:ia, only o fow pages ore dovotod to the con:io1·volion ul
t.:iruative, and tho analysis, il' It can be collcd thuL, is below 
thot unod fo1• tho pl'oposed actJon, 

~•or tho rcoder to 1111ll,e a deci:iion on the cour:111 of nctlon to be 
t11kun 1 u,1 altornativoa, not just tho propo:ied action, 111u:1t ho 
given in aufficiant detail to ullow con~aritive ovaluotiona to 
I.lo 111udu, Since the cons&rvatlon ulter11utlvo i:m•t IH'e::iontud in 
depth tho !JEPA pl'ocoss I:i :ihort-circuJ Led, 'l'lii a J111plle11 Lhat 
Wl'P::l::i dl d ~ol ael'I ou::ily cons lder al tal'n,1ti vo::i to the p1 ·ol'o:1ud 
acLlou 1.<1111 ulll n o t Uslon lo pul>llc lnl'ut. 

W@ u,ir@o with tho Bl'A con:io1·vatlon study lhaL l111·ge u111<m11t:1 o(" 
@lect1·Ical enorey cun be uaved in Lho Pucific Hortlrne:,t. Cu11~..:r 
vut.lu11 con a·epli.ce the pow e r pa•oducad at IIOP at lowur envl1·u11111011t1ol 
und ocono111io costs, 'l'hor& a1•e uidasprand doubts about lt.e 
11ccu1'ncy of the forocast:i used l>y WPl':IS. We tho1·of'o1 ·" f ..,e l llaut 
contl11uad operation of IIGP ls not in tho busL JnLe1•u:it:i or Lho 
people or the envlrounurnt of th e Pacific Uorthwo:it. 110 u1·uo llu,L 
the con11e1·vutlo11 alte1·native bu choson i11:1lu11d. 

'1110 dl:1Ll'il111lio11 o f t h l:i d ocument i:; on l11dlcuLlon ol' Lhc l,rn,I 
u1~1;11c:10·:1 l'Oluct11nco Lo lncludo I.ho pubJlc J.1 Lho p}u111alng p1•uce:1:1 . 

1•1•opO:Hld Acti on :Joc ll o11 2 .\ 
IL 1:i :Jt ut od ho1•u , 111,,j i n au vo1•ul othc,• pJuc ua, thul lho 111•01,oaal 
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Response to Conments 
Sten-a Club 
Page I 

I. The Supply System prepared this Euvtronrnental Impact Statement 

'l . 

tn accordance to the yutdel Ines presented tn IIAC 197-10. Those 
guldeltnes require the Supply System to consider all reasonable 
a lternatlves which 1nt9ht approximate the proposa I's objective 
but at a lower environmental cost or decreased level of envlron
ruental degradation. The alternattves are to be described and 
objectively evaluated In ltght of the objective of the proposal. 
The alternative of conservatton as one method of balancing loads 
and resources should operation of the IIGP not be continued was 
presented tn Section 8.1.1. In that section a nunber of fflelhods 
of conservation are tdenttfted, tmplementatlon programs which 
could be used to bring about the conservation 11ethods are de
scribed, and the envtronniental Impacts associated with the con
servation alternative are also described. In addition, a pro
grau1 which could be used to reduce electrical loads by the equtv
alent amount of energy produced by IIGP and an implementing pro
gram Is tdenttfled. lhe Supply System bel I eves that this level 
of detatl ts appropriate for treatment of the conservation alter
native. It should be noted that the objective of the proposal 
ls to maintain extsttng electrical generating resources which 
can continue to provide adequate, rel lab le, and economical elec
trkal energy to consumers tn the Pacific Northwest. \lhlle the 
conservation alternative per se does not meet thts otijecttve, It 
was considered because of Its Importance In the Pactftc Horlh
wes t tn the comtn9 years. 

lhe Supply Sysl.,n would wclcnne the Sierra Club's recon,nendatlons 
fu1 · lnJlvtJuals anal or9anlZdllons ~,hkh shuuld be tnclualed In 
future EIS distribution lists. 



~------------ ---- -----

I 

b Lo co11L J 1111& p1•ovldlng "up to" S blllion l,uh oJ" elocLl'lcul 
U01H'I.IY per you,•. "Up to" J !I 11ot u vo1•y I"'"" I :.iu Lut·rn. l'1 ·olluc LI 011 
l'ltllll' IJ!l ru1• l11u Ju:,L :ievu1•11l yuor:i ;alwuld ho gJ vull unJ un 11vc1•uj!u 
r luu1·u u:iud. 'l'hu 1•uu:ion:i fo1• II/JI' 1:, l'u 11111•11 Lo uica L Lh I a '., I> 111 Jon 
lrnh pr•oduc Liu11 lcvul :ahuuld l,e Jl:acu11:>ud. :Ji11co IIGl' uctuul°ly 
p1·oduce:1 lo:i:i 1,ouu1· Lhu11 li~pllad, tho l11sl1.1nlJ"lcunco of ila lo;a:s 
would ho l c :111 Lhun :itulud. 'l'hl:i ;1octlo11 :ihoulJ ulv.: u u101•u du -
tullo,t ,lu!l<:i·lptlon of Lhu co11t1•11cts uilh l!:UOA. 

L1cu11:10:s und ::lcheJulu:i :i<1ctlo11 2.) 
Iil6ilIT1'y ffio flvu prlvulo u tllltla:s; do Lhoy 1•ucolvo uc111ul :.h111·u:1 
or 11/ll' pouul'? 

!!l.'.1! ::1uctio11 2.~ 
11011 ulll lhu p1·opo:ied uctlon ul'foct uny JucJ:dun to uxl<111J lho 
opu1·ulJ011ul lll'u or lho 111'11? 

1Jlhc1• tll'll ~at1.:111!1 ::luctiun 2.!>.2 
Taii"iit1ry11otnor""IJ,1uld err1uent:1". l'leuao p1·ovlJo u lilUIUIIUl'Y of 
lho dl:scu:1:.lon ot' 111'11 1·11dlo,1ctivo ol't'lue11t:i ua duac1·iL>uJ 111 E111)A;;. 
l~)U. 

\l,1Lu1· ::lcctluu ). l. 2 
Thero la 110 l1:1tl11u or 111ul>l611t rJvur te1111lu1•0Lu1·d!l UL tlto llt1111'01•J 
:.d Ile; LIii:, Jrnportu11t lnror•mation :allould ho incl11dll1l l«11•u, WiuL 
J:i tho cornpo:iJ tion of Lhu 11utu1· fa•o10 111'11 JI spu:.i.:id Lo ~, .. , n,•.,1111 ,1"! 

111111111n 1:l,vi1•01111,n11t :.lucllu11 J.i.!. l 
iiollof[un 11ntl11111llllt umou11t:i do1111 IIOl'lllllll:JL h)tlt•O 11•>Wu1· 1•upluct.o 
:Joulh•n·n l:1\llfo1•11J11 oll-ga11orut11d elecll'ic1Ly ·t 11011 oa'to11 is llll1' 
jlllllOI' ucLuully :iant LO Callfc.1•11111?; In 11h11t 1111101111t:1 ·t W1tlt thu 
ur·1 · lvul or Al11:,lcu11 011, will Lhu:iu pu11d1· uxpo1·L:1 11:ive uoy 11111,act 
011 fu1•u l~u oJ l 1111po1•L:1? 

tluu,I foa• l'uuur ).2.J 
Alirter-1•ovlo11 of thu 111alh0Jvlogy of Lhu l~c:il 01·011p 1•'01•..,cn:.;t ucul 
u :au1u•1111·y of thu l\01111uvll1a ro1·ecu:.tln11 111ethvcl Ul'U llCo;<lu<l. 'l'hl:i 
:,1,cLlu11 :ihu111d ul:10 inclwl11 01\ in 1lupLh Jl:1cu:iaiu11 ot' llw 111.:111, -

l 
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IU 

II 

110:J!IO:J or Lhc;ic ro1•0CU:Jll11u Lochnl1111u!l, U!J ,l1;t11llucl l11 1·ol'1.:1·,111cu ll 
'j - 29. 'l'lu! Lun,luw:y uf l·/1;:,t oroup to ovc..t·o1·ecu:1t altoul,l l>u 
o.1rn111l11ed. 'l'hu llt,:IIA econoa,,otl'ic 111cHlul u,i.l 1 L:J 1•u:111l l:i :ilou11lJ bu 
l'ro:iunt.;d In 11111ch is1 ·uutbl' ,letnll. A 11101·u 1•.;utl:itlc figuru i'o ,• 
tlfil' 1,011 1. ,• pl'o•luctlon, bu:iod on 11cl11ol c:1qu;1•lc11ct::1, :ihuuicl bu 
u:1ad 011 1• . ) - )l. 'l'h c: :at11Lu111e:11t lhol Ill.I' cuulil :Ji 1111i ricu11Lly 
1·,:J11cc; u1101 ·1.1y JoficJ t:i co11 L1 ·111llcts thu st,lt,11,, .. nt un l'UI\O ) - 1 u11d , I 
'l'ublo 'J.ll - \ Lhul 1101' llll!I un lt1:slg111l ' lca11t l1upt1ct un p.:iu,11· :.1111 •1•'1 lu:1. I) 

1/l,uL l:i Lltu 1>1·o lJuhlllLy of 111uutln11 tolul l'.!gl1,n:.il c11..:1·,;y } t,1111:J 
d111'1,1g ll,u 1')'/11 - l'JU) pu1·l0<1, co11:1ll11,1·lng :.;ucll l'ucL.:>,·:J .1 :1 l11u 

1•1·0l1uhl 111.y I ltul tlou \.Jc::1L <.1•u11f• l•'u1·uc11:,L I :, Luu ldgl,, 1'1J1:u11l M 
1,•..,oJu1·ul 1.:0ICt 'Hi COl1!11.'l'UUll()11 li.:J!l:.il11liu11, 1111<1 Li11, l'ui:L Ll1ul LI, ,: 
;;lulua u1 ·u pt'C.l'tu•iu(l cuu:..L1 ·vuliu11 l,lun:1·1' 

(1LU L t· 1•\11 •~cu :1l ;s p. :1-- .) i-! 
'l'l1t1- 11 -.,i:~fiir-Zc .,:.;t:i", 1•u l' u1•c11cu:1 ) - JI un<I 'j - ).~ :ihuulll IJd Jl:1-
cU:J:J..:,I i11 11111<, I, 1\l'Clll'-'I' ,lulall. u:,pucl11lly :1i111:o lh1ly l'l'u !1u11t 11 15 

ru1· <llffi.1•1>11L plcL111·u or l'ul111·u 1,01101· 1n:u1L1 ll11111 Lhu 1/c:,L (i1•1,11p 
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lles11onse to Comnents 
Sierra Club 
Pil!JC 2 

The prese:nt contract between the Supply Systea1 and EIIOA provides 
lor llu:: production of "up to" 4.5 billion kllow4lt hours. It Is 
ilul ic lp•tcd thH any new contract between the Supply Systeaw and 
(UOA uould lll~reue the amount of power production frona up to 
4.!i . Iii Ilion an kilowatt hours per year to up lo 5 llllllon kilo
wall hours 111:r year. In the past five years the IIGP has produced 
ll1c lol lo1~i11!) amounts of ener!Jy. 

l 9 75 
1!174 
1913 
l!ln 
1971 

Energy, DII I Ions of Kilowatt llours 

l . l 
3.9 
4.4 
2.9 
2.5 

The cxlHlng contracts bet11ee11 the Supply Sysleca anti ERDA, Iden
tified In Section 2.l. arc a 111atter of publ1c record and can be 
obta Ioctl from lhe Supply Syste111 for lhe cost of reproduclfon. New 
contracts which Nlay be executed between the Supply Systeau and fllDA. 
If It Is detennlned to continue 011eratlon of IIGI'. are expected to 
b1: subs taut tally llu: samo as previous contracts with the except ton 
of economic considcralioos. This EIS addresses the envlrorvneotal 
3SJJCcts of the continued operation of IIGP lncl11dl119 those aspects 
uf the contract such as scheJultuy ind level of energy production 
which may lie rnlated lo the IIGP's l1opacts on the envlrooo1enl. The 
vartuus forms of contracts not· related to envlro1untntal lm(ldcts 
are not discusseJ. Therefore, a uire detailed descrl1•tlon of possi
ble iuture cont,·acts is not a proper subject for Inclusion In this 
EIS . 

5. Thi: rive· private ulll Illes are Puget Sound Po1•1er and ll!)ht, \lashlnuton 
lldlcr l'o~1er, Pdclftc Po1ier and light, Portland General Electric, 
,111J M1111ta11a l'ouer. Each ulll lly receives iln equal sh~re of IIGP 
uulpul. 

6. See 1·esponse number I lo co1111,e11ts by [PA. 

7. 01her llr1uhl effluents include liukflush frolR pump Inlet screens, 
oved low from 111 tered waler and raw ~,ater ston9e tanks, condP.nsa le 
from 111eJlu11 pr.:ssurc stea111 system, filter b.ldwash, filtered water 
ovel'flow, waste from floor drains, turlilue condenser cooling ~,ater 
Jud !)raphite hefl exchan9er coolin!) water. l.lquid radto4ctlve 
cll lu1:11ts are !Jlveu In Tallie ti 1.1-2 of rnot.- 15)8. This table Is 
reji.-ulluci!d lie lou for the reader's lien.:?fi t. 

' ., 
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l(AU10111,n lllfS ll(UASEO rn TII[ COLUMIIIA Rln" 
111111 UQIJIU [ffLUEIHS Ar IO0 -N IN 1972 

•~!cl I Jc !;.!L~L HucJIJe Cl/Yr 

311 7000 95
tlb 4 

24Na 500 9911Q 21.J 

32,, 160(b) 
I031lu 0 . 4 

!ilc ,· 25.3 106
Ru 4. 

54,.~. 40 124Sb 0 .0 

56tb1 600 u1
1 41. 9 

59fc 10 133xe 10. 

511
co 2 134(5 0 . 5 

60Co 20 Illes 5 .05 

65
111 

44D(b) 
140Ua 5.25 

0951· 0 . 05 1401.a 5. 25 

CJOS,· 0. 9!i 2l!lllp 90 

95Zr 4. 

(.i) l11d1HJes l>olh lhe Jlscharge from the 102- tn. pipe I lne anJ 
rlv e rhJnk seepage ft-0111 JisposaJ to the 1301 -N crib. lhe 
a11nual discharges have been reduced to <200 Ct/yr trltlun 
a11d - 15 Cl/yr of a l l other radlonuclldes 11fter CY-1973. 

(L) [sllmated from concentrat ion measured In whitefish In 1972 
anJ hi s torical JJta relating waler co11ccnlratlons to fish 
C0lllClllral i<JIIS . 

II . l\u,hlcnl Columbia ltlvcr tcmperallffcS are given fn fl9urc 3.1 - 1. 

9 . 11.tlcr Jl sposcJ to 1Jro1111J from the 111'11 ts tlescrlhed In detail fn 
tl1c <111 1: u111c11l [HllJ\. - 1~311 . 'Ilic c<~11posltlo11 of this ~,atcr ,is ll 
rea ches thu rlvc1· Is ')lven In Tahle 111.1 - 24 of flUlA - 1530 as 
fol hms : 
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CHEMICAL COttCfllTIIATIONS AT 100-11 AllEA, 
AUGUST 1972 

Sulfate 
Ca lclum 
Chromium 
II ilra te 
Aluminum 
Iron 
Mag11es tu111 
Ammon la 
llllrate 
Slront tum 

fl tverbank 
Sprtn~s 
(n,g/ q 

5.5 
24 . 5 
20.0 
2.7 
0.050 
0.025 
l. 

, 0. I 
<0.002 
0.080 

Ambient River 
Cone en tra t ton 

(m9/1) 

4.5 
17. 
0.1 

Bl. 
0.080 
0 . 075 
3. 

<O. I 
<0.002 
0.120 

lladiodel ivc concentratlons from riverbank seepage Is Included in 
response number 7 to con1nents above. 

JO. The IIGP ts a base load plant which produces energy for distribution 
lo lhe l'aclfic North1<est power grid. It Is imposslhle to distinguish 
belwel!n hydro generated and IIGP generated electricity when 1t ls 
sent to California. In calendar yen 1975 approxlu1<1tely 9 bill ton 
kilowatt hours of energy was sent to California. Host of this ener9y 
was sent to California during March throu!)h July 1975, a period of 
t in1e when tt,e IIGP was not operating. 

11. Disposlllon of Alaskan oll has not, to the Supply System's knowledge, 
been Jctermlned as of this date. If a "glut" of all on the \lest 
Coast does develop thts may I iinll the Impact on foreign otl Imports 
from power exports from the Northwest to Cal lfornta. 

12. The purpose of this dociunent is to describe the envtro"'nental 
impacts associated wllh continued operation of IIGP and to evaluate 
the alternatives to that proposal. Since the IIGP ts an existing 
resource and none of the forecasts 11ade to date pred let a decrease 
in the absolute level of demand for electrical energy, the addition 
of llk,)re detail on forecasting methodologies Is unwarranted . The 
arproprlate studies are referenced tn Section l.2.3 to allow the 
inlcres teJ reader to pursue the subject. 

13. ]·Jble 3.0-1 wa~ essentially taken froni WAC 197-10-365 which asks 
the following questions: 

"( )5) f!l!!f!Ji'. 

Ill 11 a proposa I result tn: 

(a) 
(b) 

us,!' of suhstant la 1 amounts of fuel or energy7 
JemanJ upon ex lsttug sources of energy or 
require the develoJijnent of new sources of energy?" 
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111 lhc context of these •1uestlons tt Is not contradictory to Indicate 
lhal IIGP has lnsi9111flca,1t lmpad on power suppl les even thouyh 
it could sl!)nlflcanlly reduce energy deficits . 

14. Recllill fcJeral Ene,~y Conservation leylslatlon proposes a 5% re 
duction in total energy used In the year 1900. llo goals were set 
for any period of lime beyond 1980. State eneryy conservation plans 

111ay be dcvc loped by s ta las If they so des Ire. Hany of thi, con -
serv Ing actions discussed In this federal legislation and In the 
dcvelo~ncnt of state plans deals with savings of gasoline rather 
than electricity. As stale conservation plans are prepared and 
l111plc111c11ted, lht! Supply System 1illl consider them. 

15. See res ponse number 12 to comnents above. 



l'ugu J 

l•'ua•llcu:ot Juu:1 . tncl11,l<1J huhl :ihould bo 11 1·uvl,i1, of Liao fo1 ·.,c11:1L 
uulld l'•W Lhu ;JuuLLlo City f,lghL i,:,101•1H l')•)U :iLuily und 11011 IL 
llll'a'-,1•:i 1'1•01ij Liao olJ SCI. 1'01•ucu:1t. llliilu 11 11111 lla.H' fo1•oct1:.L pa•u~ 
cludua Lhu 1•uu:1on11l,lc11e<1:, or tho 0Lho1• J'o1'ec11<1l nor pu:1:..:.:1 J11ili;o -
111.,11t u:, to Liao ll11olihood of ulalch t'o1•oc11:at will 111 rucL oc.:111•1.', 
how hu:1 Lhu :oy<1ten1 mudu trnch II delu1•111lnutl,i11? 

•1•0 whuL cxLunL 1,uvo co11!I01·vutlon uctloaa:s 11l1'e1a.ly 111100 111coqw1•-
11Lo<I luto Lhu foa•ucust:o b11l11g 11:1ud1 J<1n 1 L lhu roul 1•ou:,on Ll,uL 
I.tao l'J'li, l,ICjl,' roa·ecu:it 1:, l o uc1• Lhun 19'01 1:, duo lo Lha fuel Lhhl 
tho gup l,utuou11 1'01•11co:1t 1111J 1·u11l 1Ly arn;i buc oml11g :,O ga•uut It 
co111,l11 1t ho OXj'lul11ud uw11y·t 

lh11nu11 c~•v I t·o11111011 L :iuc Ll o n 11 .11. l 
Utauc· .. rrnT~ulJOllllont or 1101', (lOu:1 UPII huvo '/ 

,\llu1·1111tlvu:1 ;JucLt.111 0 
'l·hf:1 :,oc£1on, "" u:1uul, 1111u,l:1 to bu co•1pl11Luly ,·01wiLtu11 /Hhl uL · 
p1111do,I. A:.i It :1L11111l:1, tho :iocti c.11 glvo;; Lhu l111p1·u11:1lon Ll111t ul
Lu,•1111Llv.is t o tho i,ropo:ied uctlon tauvo 1aot lJeuu glv<111 i,1•opu1· con-
:dJo,•uL1 011. 1·1101·<1 i!I no a•oul 11011\y:il:1 of con:1 .. rvution; a•ccunt 
P.i<lua·1d legl :, lutlon 111 Lhl:i orou 1:i toLully idnc.a•.id. Stote u11u1·gy 
cOll:J'-'l' \/llliou plu11:1, 11011 1111111·lng coml'lutlo,1 und l111pltu11untutlo11, 
u,·uu•t. ovcu munli OOcHl. 

Co11!lu1·uuliu11 1:1 11 o l tho a,.,.,o "" 110 uuLlun uuJ :ihuuld 110L bo du:i -
t11witud oa uuch. IL l!I Lhu only vloble ultu1·11uLlvo LO Lllu p,•o -
po:,&J uctlun onJ, 1111111, o Lilt> pr·o1io:iul, could <1l l111l11uto po11 u 1• 
duflcit.; l11 Lhu oul'ly t9UO•"· 

Cu11ac1 ·11utlo11 ;.1.i c tl o n U. t. I 
1:norgy con~o r vo tl o 11 l:1 u t,·uly vlublo 11llu1·11i.tlvu Lhu;. h11:.1n•t 
i•.:ic u ivod Lho c o 11 a idu1·utlon it uu1•1·u11L:1. IL ahoulJ 1·uculvll Liao 
:iuutu t, ·eut111011t 11:i tho p1•0 1io:1e1l uction; l11dou,I, !H-:l'A guidcllnu!I . 
a·c ,111 1,·u u:a 11111ch . A 1•ugl 1,raul con:1u1·vullu11 l'lun <1hould bu duvulof'U<l, 
tul: l11g Into uc c o 1111t 11ny ucLlvlllu:a 11l1·eudy buj\llll, 'l'hu 1'11111 
:.110,dd ho u11 uLtu,ur,t Lo 1·epluco 1101' oporullon ~d Lh enua•gy :wvl1111:1 
uuJ 11,u:it not l, e ll111ILud Lo uctlvlllo:i Ul'l' ol:.I 01• Jt:; 111umlJc1·:1 cull 
c111 ·1·y out. 'l'hu fll'A COll!ll'H'Vlltlou :iluJy !llaOu:I lhuL tlal!l go,11 COIi 

ha ui,ail1y uc hluvcd. ;,LuLo co11:iu1·votlora pluna uud 1•1.;cc11t l•'u,l.irul 
lu•l:ilutlun :illuul<I l,u uaauly;,e,I u:1 port ol' Llall 11ltu,·1autlva. IL:1 
111,\;ucl:l :ihuuld lie uv11luutud 1111J compured to tl,u 111•opo:iod octlon 
tJ uuul>lu Lhu 1·011Jer to deto 1·1ul11e ll' Lhe co1·1•.;ct claolco l:1 hcl11g 
11111110. ls"Vid,rnco 1'1·0111 otlaua· :iuua•cu:1 lndlculc:i Ll,uL I.lac. ;;y:1tu111 i:i 
11111lt I 111{ Lil e w, ·ong duel :o I 011. 

on 1,a11 u 1: - ll, 1111 utt.,mpt l:1 11111Jo Lo pa·uju,11co LIia 1•eudc1• 111,ul11:1L 
cuuau,•uutl .. n l,y l1uplylng Lhut IL 11lll 1·u,tuca 1'1·-.oclum;; 1111~ 111,:1·011:io 
govu 1•11 111 ;;11t11l c<111L1·<•l ov.i1· cV•H'Y duy life . 'l'ld ·:i ,ll:1is1 ·uc1;lul 
:.Li.L"""·"\L :;l ,,ll11'I I)(; 1·cu1o vuJ . 'l'ho u:10 of 111 1y 1·a:11n11 ·cu ci.,·do~ 
ullla IL Ll,u 1·c:ap u11alblllly Lu u:io lhuL ' '""" "''"" 111:wly. lh11 · 
f'l 'll:.&'-'IIL 11 .. :ilui'ul 11:10 o f ulu CLl'l1dty .:on l.ua·Jly ho co11::i,lu1•,;J 
\ll:iu. :lud, 1111 :1 t,. 1'11l 11:io ucluully l'O<luco:.a ou1· 1'1•,iudoau;; hy 111u l, l1111 
u:l uioa•j dt.:pc rulL;lll uu oxpou .livt;, comp ·l,,x t:t:.chuo} o ~icul ~uluLl uu :; 
LO oua· l'l 'ul.J <olll:J 11nJ O il lrna•,.,(luclo!i :111<:h U:1 111'_1':l:I. c:,lta:i<;a·11ul.l n11, 
11 1th IL:t ,.,.,,1,1t11:.al ~ 011 11 :11111.\l <1cu\u, :iof'L Luca.11ul•>gy lucC1lly 
cu11t1•ul I cd u p1 •1•ou c h, 1111:t Liao o ppo:il Lo 1d' f'ocL. 
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lb . (ach of the foa-ecasts dlscusseJ tn Cha11ter- 3.2.3 are baseJ on a 
dcfiucJ set of assu111pttons relateJ to factors which !JO Into lhe 
forecast. lhese facton Include ec11no111tc and po11ulal ton growth 
r.itus, ulcctrlGa\ consunptlon rates, prices and µrice elasticities, 
dVullal>tllty of other sources of energy, and other facton. The 
ualucs used tu these assu111pttons reflect lhe JuJ!Jcment of the 
iulllvi,luills 111•~in!J the forecast as betn9, In their view, reason
ably possible courses of future events. Uonc of the forecasters 
tlai111 to I~ predlctln!J the futua~ nor tu excluJe other, different, 
1ouncs of tuture events lhuu llaelr own. · 

D. As Hated OU Jld<JII ] - )3 uoue of lhe forucaSllll!J NlcthuJolo!)lllS 
prc~cul ly In uso expl ldtly t.l~e consea·vallon Into account . 

Ill . No . 

l'l. The lll'll 11ro,luces plulonhuu for national defense and research 
purpo~i,s. The Slea1Q from tlPR ts sold lo lhe Supply System for 
use in IIC.I' .is a hy - producl of the plulonllH producllon process. 

20. $cc rcs11onse number l to cou111cnts above. 

<'I . See .-csl'un,c 11u1111>cr 14 Lo cou•uents al>ove. 

22 . The "110 act l011" allernallve as useJ In this EIS reft?rs lo the 
Jlroposal of continued operation of IIGI' and nol lo lhe liking 
of no acllon 1.,y a11yo11c. In this context, conserual1on Is an 
alternative uwtl~dology for balancing loads and resources If 
"110 action" is ta~en on tho proposal. This docs nol t111ply th.il 
If the 11roposal Is implemented conservation cannot Le lm11le· 

111cnll!d. lie twuld •nllclpale, !liven the µroLabll lty of energy 
deficits i11 lhe eady l!lUO's, that conservation till\ l>e required 
if loads anJ ri:sou,·ccs are to hu b11 lance even lhou9h operH Ion 
of IIGP 11ere continued. 

21 . Sec response n,Mul>er 1 to c~1111enls .ibove. 

24. Tl,t: Sup11ly SysLem agrees thal ii regional conservdllon phn should 
be Jevi,lopcJ. In 11dJlllon, a 11dltonal conservation plan should be 
,lcveloped. lhu appropriate a!)encies for development of lheSI! plans 
aa·c 9overn111cnlal agencies actlny under direction of the legislative 
anJ ad,uinlslr.tlve ~ranches of lhe federal and various state !JOvern-
111c111,. ll,e SuJlply ~ystcm ~muld expect Input to bi, oblalnaJ from ii 

rcprcscnlollve cross section of the people In edch region and the 
1i la11s 11011lJ be developed throu!Jh 1111111ero11s evolul1011ary co11111ent 
pcrlo.Js . Uy usin9 11 i:oorJlnaleJ .rc!Jlonal and n11llonal approach 
couserv•tion c•n be u,uch nlOre 111eanln9ful anJ less dlscrlaulnatory 
t h1111 if IL a,ert: aJlp l I eJ on a s la le or 1 oca 1 level. 

; i 
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25. The lll'A conservation study (Reference 3- 32) shows that 1f no con
servallon has been Implemented to date, then a five to ten percent 
reduction In load may be obtained without Implementation of Incen
tive or n1andatory programs. Many of the conserving actions Iden
tified are In fact being lmµlemented today . 

26 . See response number 14 to conrnents above . 

27 . lhc IIGP Is an existing base load resource which Is used to meet 
existing loads In the Pacific Northwest. The Supply System Is 
not a1,arc of any forecast or p.-ojectlon which shows a reduction 
In elcctrlcal ener!JY load In the Pacific Northwest below present 
levtds which would negate the need for IIGP's operation . 

28. In the context of the discussion of hunan environmental affects, 
the stotement on page 8 says "The people's fr eedom of choice In 
the use of electrical energy will be reduced." The Sup11ly Sys 
tem does not consider this statement to be either prejudicial 
or disgraceful. 

29. As stated In Section J.2.3, conservation of electrical energy 
Is being practiced today. See also response nunber 11 to conrnents 
by H,·. Robert G. Wa Hon. 
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Uu1ilucc:111u11L 11.,01,1•uL!.!!.u 110:10111·ce:J !loctiu11 U.1 •. t 
i.:i-dT~eJ horo, lhl:iJsnot ,1 vi .. lJJo ulLu.-r111Llvo. AlLu1·1111Lu 
(u1•111•op1•iulo I tuch11uloglo:, :iuch u:i 1,lnd, :iolu1·, hlof11ul a, co -
11u11u1•uLlu11, uud jtu:.o :dvu :iy:1Lu111:1 '"'" l,u::t malL..:,I Lo :Jh&U}} :iculu 
uppllcuLl011:1 yuL Ll\l:i concu1,L l:i1l'L uvun ,li::iuu:i:,u,l. 

1il11:1:i111 ·y: 
Tli~fioul ,1 l,u ouu. 

LJout: I u!, 1 uu 

Wd-l'corTiiuL Lh@ propo:.ioJ oction 1:i o n,i:itul,e. COO;JU1·vul. Jo11, 
Lhuugh J 1111J,,.1u,1toly 11n11l y:.:oJ heru, 111 tha p1·ufo1·1·od cou1·:iu of 
11<:Liun. ft co:it:i 1011:a, In both envlro11111c•u1tul und uco11011.tc to, ·111:, 
111111 u..:1.1in:1 Lho Jot. of mukiug our onu1•gy u:iu 1·0:1pon:iil>le uod wl:H,, 
A Lho1·ou15h 1111uly:1l:i of Lho cuosu1•vutlon ult,u·11utlvo 11111 ,il1011, u:i 
111 Lhu ::iCuLllu City f.lght c11:io, Lhut tl,1:i la lhu ho:,L choicu fol' 
lhu l'uclJ'Jc Nol'Llnrn!ll. ~/hon wl Ll Ul'l'!l::i purt'o1•111 :iuch un 1111uly:d:1'/ 

'l'lu,111' y,,11 fu,· Lhu up1101•Lu11l ty tu couununl 011 Lhl a <1ocu111u11L. 

!:li11ct11•oly, 

.... . :_,.; , .. .. 
lwucu 1-lalho~un 
3ie1•J'u Club 
wushl 111c-:Lon U1u1•15y 
Cuo1·CI lr111 Lu,• 
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30 . I ar!Jc Halo use of tecl111olo9les such as wind, solar 111d blofuels 
arc lc.lc11llflc1I In Sccliou 8.1.2 as belny neither econll!lllcally nor 
lcduwlu!Jlcally pracltcal al Lids lime. Appltcdllon of these 
>ources of eneqJy In a sma 11 sea le and on ii loca I level are d ls
cu,,ed i11 Sccllo,1 8.1.1 as supplemental energy sources. See, In 
addition, response nwubcr I to coa•uents above. 

31. A !)lossary h~s been Included In Appendix A. 

n . rt1e Supply Sysle1u Is presenlly u11dertakln9 a sludy of alternative 
9cnerdllo11 Pll!lhodolo(l1es inclui.11119 conservation. This analysts 
wl l l l,e used lly LIie Supply SySLcu1, Hs 8oard of Olreclors and 
u1L111bcn In •~slstl11!J Liu: development of futun: pol lcles. 
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Mr. H.A. Chitwood 

RECEIVl:0 
J }le -

11[1.: 11i 1:)lb llecen11Jer 11, l'Jfl, 

Monuser, 1,iceuaing and •:nv i roumen tul .J>rogrums 
~uohinGton Public Power Supply System 
Hichlund, WushinGton 

lit!or Sir; 

·-' 

I huvo been uoke,t by tho Wuohington Environml!ntal <:011111: i I 1. r, 
1·0.v11 ,., Liu: lln,ft Environmenlul Impuct Stutomont on Contin11e1I 
Op e rution of the llonford <:unorutlng Proj11ct . I hove ,tone oo, 
1111d would liku t o ouhmil my commeuto to yo,1 for co1111i,lcn1t1011 
iu thu final report. · 

Ile pend iui; on th e mo ll ocrv ice I theoe comments ma_y or ma_y not n:uc h 
your office by the Dec ember 15 deadline. I hope thnt you will 
rind thuse to Ile of u:.ie in your work, and I offer m_y uosi!ltnnce 
ahould you hove ony queotiona &bout my comments. 

I huve encloued o puper written by llr. William Urew.ir thut yuu 
muy find of uue. 

'l'hc,nk you fo1 · th1a opportunity to co11UQent on your work. 

Si[!cerely yours, 

. • _., I C I,_ ' l l • . -
1lobert

0

G, Wullon 
•01 25th Ave. E 
3eottle, Wa~hin~ton 
93112 

Thauk you for your review. 

Response to Con1nen ts 
Hr. Robert G. Walton 
Page 1 
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Ueco1w11cm.l inue1·t1 on of "by tho Wout Group JlorecuuL 

( soc poeo 1-12)" ofter "is projoctud". 

IU ll ecomme11d "uccording to this f oreco s t" Le udd cd ut'Ler 

2 - 1 l'J 

" "{';"/-... 
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2. 

3. 

4 . 

5. 

Response to C~~"ents 
Hr . Robert G. ~alton 
l'age 2 

This EIS consldors the continued operation of the HGP for 1n 
Indefinite period of time, it least Into the 1990s. The prusent 
negotiations betwuen the Supply System and ERDA conternJ>hte a 
contract of five years duration. 

Thu Nl'R produces plutonium for national defense and research pur
poses. Th11 steam Is sold to the Supply Systeu1 for use In IIGP u 
a by- product of the plutonhrn product Ion process. See response 
nu111Ler I lo co11111ents by the U.S. Envlro1M11ental Protection Agency. 

ApproJ>rlate cha119es have J.,e11n niaJe In the final EIS . 

Seo response nLJ"ber 15 to comnents below. 

lids J>roposal does not consider alternative splits between public 
dud private utll ltles for dlsposlllon of power from IIGP . The 
diffc1·enccs In e11vlrc.11me11tal impacts associated with such .Alternatives 
arc 1101 rcdSOnJhl'y antlclpateJ to be dlscernal,Je . 
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6. This sentence has been rewritten . 

Response to Comnents 
Hr. Robert G. ~alton 
Page 3 

7. The disposition of IIGP power Is virtually ldenltca l to "net 
billing" allhouyh at the time the arrang ements were or iginally 
made the lenn "net bl 111119" had not been used. 

8 . A port Ion of the paragraph was lnadvertanlly Ql\ltled. Correction 
ha s been n1ad11 In the final EIS. 

9 . This sentence has been corrected. 

10. State laws do apply to the Hanford Reservation. The IIGP Is not 
subject to EfSEC certification requirements because It was In 
operation prior to February 23, 1970, the date the s ltlng act 
specified as a cut off date for EFSEC responsibility. The NPR, 
being a federal fac111ty, Is not subject to slate (or EFSEC) 
re!)uht Ion. 

II . In addition lo the IIPR, which Is a dual purpose reactor, there were 
eight U. S. Government plutonium production reactors at llanford. The 
last of these eight reactors was closed down In 1971. Three other 
plutonium production reactors. are presently capable of operating 
In the U. S. They are located al ERUA's Sav,rnnah River fa c ll I Ly In 
G~orgla. 

12. The appropriate changes have been made on page 3-6. 

13 . The approprla le changes have been made on page 3- 26. 
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Response to Canments 
Hr. Robert G. U•lton 
Page 4 

The question of what level of rel labtl lty should be used as a 
plannl119 goal Is a very lmporlilnt one. The relhbtllty of service 
through the prov ls Ion of adequate electric energy suppl les re
quires the coustructlon of• given amour,t of generating capacity. 
(We are speaking here only of ener9y resources rather than 
peaking capacity and only of !)enerattng resources rather than trans
mission and distribution factl Illes.) Yet the construct ton of too 
much capacity uttl lzes 1110ney and resources needlessly. It ts very 
difficult lo quantitatively determine what level of rel tabtl lty 
(or conversely the frequency of • deficit) ts acceptable to a society 
for a 11un~1er of reasons . For example, what Is cons ldered an 
"occasional deficit"? What Is cousldered • "a1ajor cost"? Jo 
addition, many other f4ctors mask the ta1pacts of previous energy 
~hortages or predictions of energy shortages. lllstorlcally, during 
ll,e past 30 years, the Paci flc Northwest has experienced three 
euergy deficits (1953/53, 1958/59, and 1973/74) caused by either 
low waler or a lack of generating capacity. llence 011 the average 
there has been about a 10% chance for an energy deficit In any 
givi;n year. This level of rel tabt I tty appears to have been 
acci;ptable . ln the past by the citizens In the Pacific Northwest 
since 110 action has been taken to a1andate that the uttl Illes pro
vide ii lower or higher level of reltabtl lly. The 1976 West 
Group forec~st shows that In the next ten years ( 1977/78 through 
1906/37) the probability of mel!tl11g loads ts below this historical 
levi:l. The cost of overbuilding and underbulldtng generating 
resources are discussed further in reference 3-22. 

15. lli:fcrencc 3- 34 has bettn added to the list of references. Dr. 
llt-ewer's paper has been reviewed by the Supply System. The paper 
Is based upun lhe work presented In reference 3-31. The paper 
doi:s not prese11t any 11ew lnfonndtton on the subject of load fore
caslt119 all(f Its n:ferenclng In this EIS Is not considered necessary. 

16 . The modi:I htlng used In tho Oregon forecast ts not yet complete . 
Tl,e results oLtatneJ to date cannot be consld11red valid at this 
t lme for co,111-'adn!J to other forecasts In the region . 

17 . Utilities 111 the Norl111iest generally believe they have a duty to 
serve customi;rs In l11etr service area. Discussion of this duty 
tu serve is provided l11 ri,ference 3-22, a portion of which ls 
exccq,Led bclo11 for the reader's lnr"onnatlon. 
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Response to Comnents 
Hr. Robert G. Walton 
Paye 5 

"llhtle not spec1flca lly set forth In any federal or state 
stalull!, It has been universally held by the courts that 
an electric utility, Including a aiunlctpaltty which rur
ntshes a ylven type of electric service to the publtc, 
yen era lly has a duty to furnish 1t on a reasonable and 
nonJtscrtmlnHory basis lo any appl leant wlthtn the ter
rllory wllhln which It has dedicated Its properties. It 
cannot cul off the power wt thoul good cause, tr proper 
charges are pa Id or tendered. (See generally Am. Jur. 2d, 
1'111,llc Uttlttles, Section 16 et seq. and Section 133 et 
s eq :;seea'lsoMcQutl l In, Hunlc!.£!1 CorP.oratlons, Sections 
34 . 09, J4. 90, 35.35 and 35-:l!i(el). Apulillciitll tty may be 
liable 1n damJ9es or subject lo other judicial relier, 
depending upon the facts, for failure to provide service 
to tls cust0111t:n . Recently enacted le9lslatton may modify 
Lhe foregolny principles to exernpt • utll lty for refusing 
lo deliver by reason or Its complying with conservation 
onlers (Chapter 5, laws or Oregon, Special Session, 1974; 
and Ttlle 61, Chapter 5, laws of Idaho). The law appears 
lo be unsettled as to the duty and right of a utility lo 
furnish power to new customers where there Is a supply 
shortage. The law Is also unsettled as to the consequences 
to a utility ror failure to take steps tn ~eel foreseeable 
prospective deu1and, Rel lef from llabll lty Is provided In 
Idaho law which authorizes curta tlment In an emergency 
(Ida. Code, i 61 - 531 et seq) . .. • 

"In general, actions relating to curtailment of electric 
energy supply apply only to short-tenn emergency condlt Ions 
and does 11ot artect the necessity for long - term planning 
liy utilities. There are no known circumstances where a 
U. S. utility l~s been granted the authority to plan, In the 
long tenn, energy suppl les which are Insufficient to meet 
anticipated demands.• 

As discussed In Section 8.1.1 of this EIS, pu~llc utilities 
In the llorthwest do not presently have the general legal authority 
to lu1plement Incentive or mandatory conservation programs. Their 
conservations efforts are l lmlted to educational programs . 
Hdny of the utilities In the Pacific Northwest are conducting 
lnfonnatlonal and j!ducallonal type conservation type programs . 
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Response to Comnents 
Hr. Robert G. Walton 
P&ge 6 

A full discussion of the health effects of radlillon ts outslda 
thf: scope of this EIS. The specific report referred to In the 
con~uent, the Mancuso-Stewart report, ts only 001 of 1114ny that 
have been wrllten In th11 lut few )'Ur5. An article by Ors . 
Harks and Gilbert, •to11111cnts On Mortality Experience of IJorkers 
In Ato111lc Energy Industry By Mancuso, Stewart -and Knealt", 
Btl\JL -SA-6012 critiques the llucuso-Stewut report and show that 
sevcra 1 systematic and mathema ttca 1 erron were lncorpora ted In 
th.it report, and these would account for their reported results. 

for further lnfonnilllon on thh subject, see: "The Effects On 
l'opulilt Ions of C.posune to Low Leveh of lonlz Ing Radiation", 
lteport of the Advisory Co,riulttee on the Biological Effects of 
Ionizing Radiations, National Acad~•\Y of Sciences, National 
Research Councl I, "The Argonne Radio log teal la1pact Progra111, 
Part I. Carcinogenic llazard from Low-Level, Low-Rate Radiation" 
IL A. frlgerto, IC f. Eckenuan, and R. S. Stowe, ANL/ES-26 
Part I; "Tloe llazards In Plutonlw Dispersal" by B. L. Cohen, 
Unlvf:rstty of Pittsburgh, "Study of the Lifetime Health and 
Mortal tty Experience of Employees of AEC Contractors", 
T. f . Honcuso and B. S. Sanders, C00-3425-6. It should be 
noted these selected articles ir1: but a few of the scores of 
arti c les available on this subject. 

·. J 
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Response lo Comnents 
Mr. Robert G. Walton 
Page 7 

19 . See (ll))A-1538 for a more detailed discussion of long term Impacts 
of radiation. 

20 . See ERlJA-1538 for a more detailed discussion of waste A1anagernenl 
operations at llanford. 

21. The apJ>roprlate changes have been made to Section 5.2 to clarify 
this statement. The use of IIGP and HPR for electrical energy 
product Ion only does represent a soniewhat Inefficient use of 
uranium . n,e tlPR uses up to about 50% imre uranium for each Y.whr pro
duced by UGI' than a co1:111erchl reactor would use. However, the primary 
product from tlPR operation ts plutonium. 

22. See response to comnents for Dept. of Eco logy, 

I 
23. See reSjlonse numl,er 14 to conmcots Hr. Walton above . 
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Response to Couments 
Hr . Robert G. Walton 
Page 0 

24. 1h11 approprl4le c:ha11ge lias been lllilde In Section 8.1·. 

25. The appropriate change hu been a1ade In Section 8. 1. 1. 

26. The appropriate chan911 has been mad11 to Table 8 . 3- 1. 

27. AL lht! present tlnie the IIGP h In excellent condition. Problems have 
Leen encountered In the past few years with cracks appearing In some of 
the la,·gl!r lurlilne lilades. ljew blades have been Installed which 
are exJJecleJ to solve these prolllents.· The IIGP lionds will lie retired 
liy 1996 . 




